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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within voiume. Report 
. Report number identification for report-type literature. Do 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 


parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. vcollaboration. Wisconsin 


then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-(12) 
. Author affiliation. Only first one is listed, in parentheses @) DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. (6) Number DE89007246. Available from NTIS, PC AQ3/MF A01 - 
. Collaboration, if present. OSTI; GPO Dep. ‘i? 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on ae ee 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


_ Language of document if non-English. 8) _ — Correlation effects. Vainshtejn, ae AN SSSR, Moscow. 
Monograph title if citation is an analytic (part, chapter (8) Fizicheskij inst™1 988. (In Ruséian). In Experimental and theoretical (10) 
: 9 oa siiadecnietiaa hy issn, physics. Collection. Order Number DE89780060. Available from NTIS 

alii sick RS anni (US Sales Only), PC A03/MF A01; INIS. 
. Sponsoring organization. 


Kratkie Soobshcheniya po Fizike.; no. 6. 
. Contract or grant number. 


: es SILVER lONS/energy-level transitions; XENON lONS/energy- 
- Secondary ltentiying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES... 
number. 


. Conference tile, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-17) Investigation of air @) 
- Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 


for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (4) (Canada). 1990‘(CONF-900724-Vol.1: tear SEStieaadena CO 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. -—_{9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m’ air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 











How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technoiogy 
Software Center 

P.O. Box 1020 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 50 
Environmental Aspects 
Legislation and Regulations 60 
Transport, Handling, and 
07 

Storage 
Properties and Composition 
Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 
data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R1, International Energy: Subject 


Categories and Scope. 





vi 








SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 











08 
10 
20 


30 


30 


32 


33 


36 
01 
02 


06 


Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


40 


42 


43 
01 


02 
03 
04 


01 
02 


45 


01 


02 


03 





CHEMISTRY 05 

Analytical and Separations 06 
Chemistry 

Inorganic, Organic, and 54 
Physical Chemistry 

Electrochemistry 01 

Photochemistry 

Radiation Chemistry 02 

Radiochemistry and Nuclear 
Chemistry 03 


Combustion, Pyrolysis, and 
High-Temperature 


Chemistry 55 
ENGINEERING 01 
Facilities, Equipment, and 02 

Techniques 03 
Heat Transfer and Fluid Flow 04 
Materials Testing 0S 
Combustion Systems 06 
Mining and Underground 07 

Engineering 08 
Marine Engineering 09 
Power Cycles 10 
Components, Electron 20 

Devices and Circuits 30 
Nuclear Explosions 
PARTICLE ACCELERATORS ” 
Design, Development, and 01 

Operation 02 
Beam Dynamics, Field 3 

Calculations, and lon Optics 
Auxiliaries and Components 04 
Storage Rings 
INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 

Instrument Components, 58 
Instruments, or Electronic 

Systems 66 
Well Logging Instrumentation 10 
Thermal Instrumentation 11 
Optical Instrumentation 
Geophysical and 12 

Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 
13 
MILITARY TECHNOLOGY, 


WEAPONRY, AND NATIONAL 20 
DEFENSE 


Chemical Explosions and 21 
Explosives 

Nuclear Explosions and 22 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 23 


Warfare 


12-10 
12-20 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





























Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 
AND MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROFULSION 54 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


03. NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 
Refer also to citation(s) 21667, 21697 


20633 (DOE/PC/89663-T6) Development of a Coal Quality 
Expert: Technical progress report No. 4. CQ, Inc., Homer City, 
PA (United States); Combustion Engineering, Inc., Windsor, CT 
(United States). 8 Jul 1991. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89663. Order 
Number DE92013908. Source: OSTI; NTIS; GPO Dep. 

This 45-month project will provide the utility industry with a PC 
expert system to confidently and inexpensively evaluate the poten- 
tial for coal cleaning, blending, and switching options to reduce 
emissions while producing lowest cost electricity. Specifically, this 
project will: (1) Enhance the existing Coal Quality Information Sys- 
tem database and Coal Quality Impact Model to allow confident 
assessment of the effects of cleaning on specific boiler cost and 
performance; (2) Develop and validate a methodology, Coal Qual- 
ity Expert which allows accurate and detailed predictions of coal 
quality impacts on total power plant capital cost, operating cost, 
and performance based upon inputs from inexpensive bench-scale 
tests. (VC) 


20634 (DOE/PC/89909—-T8) in-plant testing of microbubble 
column flotation: Third quarter technical progress report, April 
1, 1990—June 30, 1990. Yoon, R.H.; Luttrell, G.H.; Adel, G.T.; 
Mankosa, M.J. Virginia Center for Coal and Minerals Processing, 
Biacksburg, VA (United States). [1990]. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89909. 
Order Number DE92013809. Source: OSTI; NTIS; GPO Dep. 

During the past year, a joint project between the US Department 
of Energy (DOE), the Virginia Center for Coal and Minerals Pro- 
cessing (VCCMP) and the Shell Mining Corporation (SMC) was 
initiated to implement the testing of a full-scale microbubble flota- 
tion column. The work is being carried out at the Marrowbone 
Preparation Plant, located near Naugatuck in southwestern West 
Virginia. The primary objective of this effort was to determine the 
feasibility of using microbubble column flotation for the recovery of 
coal fines from a classifying cyclone overflow stream that is 
presently being discarded as refuse. 


20635 (DOE/PC/90178-T5) Selective flotation of fossil 
resin from western coal: Quarterly report, August 31, 1991— 
November 30, 1991. Jensen, G.F.; Miller, J.D. Utah Univ., Salt 
Lake City, UT (United States). 30 Mar 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90178. Order Number DE92014119. Source: OSTI; NTIS; 
GPO Dep. 

Economic analysis of this fossil resin project mainly focused on 
the flotation plant which is intended to be designed with data ob- 
tained from the current proof-of-concept flotation test program. It is 
believed that the analysis of this step is fairly accurate. The other 
two economic aspects of fossil in resin recovery/utilization are re- 
fining and marketing. Cost data used for refining were from an 
estimated base and are believed to have a large variance. Market- 
ing data used were obtained from two independent marketing 
studies which were made available on confidentiality basis. Never- 
theless, the data used are believed to be fairly accurate with 
respect to the market potential. 


20636 (DOE/PC/90287-T6) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
Technical progress report, March 31, 1992. Doyle, F.M. Califor- 
nia Univ., Berkeley, CA (United States). Dept. of Materials Science 
and Mineral Engineering. [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90287. 
Order Number DE92014111. Source: OSTI; NTIS; GPO Dep. 


The objective of this research is to develop a mechanistic under- 
standing of the oxidation of coal and coal pyrite, and to correlate 
the intrinsic physical and chemical properties of these minerals, 
along with changes resulting from oxidation, with those surface 
properties that influence the behavior in physical coal cleaning pro- 
cesses. The results will provide fundamental insight into oxidation, 
in terms of the bulk and surface chemistry, the microstructure, and 
the semiconductor properties of the pyrite. During the sixth quarter, 
oxidized samples of Upper Freeport coal from the Troutville # 
Mine, Clearfield County, Pennsylvania were studied by ion- 
exchange methods. Film flotation tests were done to characterize 
the floatability of as-received coal, and samples subjected to differ- 
ent oxidation procedures. In addition, electrochemical studies were 
started on electrodes prepared from coal pyrite samples. 


20637 (DOE/PC/90295—T6) Pyrite surface characterization 
and control for advanced fine coal desulfurization technolo- 
gies: Sixth quarterly technical progress report, December 1, 
1991-—February 28, 1992. Wang, Xiang-Huai; Leonard, J.W.; 
Parekh, B.K. Kentucky Univ., Lexington, KY (United States). 
[1992]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90295. Order Number 
DE92013912. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to conduct extensive studies on 
the surface reactivity and surface hydrophobicity of coal-pyrites us- 
ing various surface characterization techniques and to correlate the 
alteration of the coal-pyrite surface with the efficiency of pyrite re- 
jection in coal flotation. The products as well as their structure, the 
mechanisms and the kinetics of the oxidation of coal-pyrite sur- 
faces, and the interaction of pyrite with various chemical reagents 
will be systematically studied and compared with that of mineral- 
pyrite and synthetic pyrite to determine the correlation between the 
surface reactivity of pyrite and the bulk chemical properties of 
pyrite and impurities. The surface chemical studies and the studies 
of floatability of coal-pyrite and the effect of various parameters 
such as grinding media and environment, aging under different 
atmospheres, etc., are directed at identifying the causes and possi- 
ble solutions of the pyrite rejections problems in coal cleaning. 


20638 (DOE/PC/90308—4) A new model of coal-water inter- 
action and relevance for dewatering: Quarterly technical 
progress report, 1 June 1991-31 August 1991. Suuberg, E.M. 
Brown Univ., Providence, RI (United States). Div. of Engineering. 
[1991]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90308. Order Number 
DE92013824. Source: OSTI; NTIS; GPO Dep. 

This work consists of two parts: (1) investigation of the long-held 
belief that coal holds a significant portion of its moisture by classi- 
cal capillary condensation processes, and (2) investigation of the 
possibility that coal holds a significant portion of its moisture by 
solvent swelling mechanisms. (VC) 


20639 (DOE/PC/91280-T2) Coal-sand attrition system and 
its importance in fine coal cleaning: Quarterly report, Decem- 
ber 1, 1991-February 29, 1992. Metha, R.K. Alabama Univ., 
University, AL (United States). Mineral Resources Inst. [1992]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91280. Order Number DE92013812. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this project is geared toward the substi- 
tution of steel media by fracturing silica sand as a grinding media 
for ultrafine coal grinding. The project has been divided into four 
sub-groups for bookkeeping purposes and possible ease of execu- 
tion. Some of the tasks would be executed simultaneously as 
overlapping is inevitable. The grouping is as follows: (1) Sample 
procurement, preparation, and characterization; (2) batch grinding 
tests; (3) continuous grinding tests; (4) fracture mechanics. 


20640 (DOE/PC/91292-T2) Rheological properties essen- 
tial for the atomization of coal water slurries (CWS): Quarterly 
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progress report, December 15, 1991—March 15, 1992. Ohene, F. 
Grambling State Univ., LA (United States). Dept. of Chemistry. 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91292. Order Number 
DE92013801. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform experiments to 
understand the effect of high shear and extensional properties on 
the atomization of coal-water slurries (CWS). In the atomization 
studies, the mean drop size of the CWS sprays will be determined 
at various air-to CWS. A correlation between the extensional and 
high shear properties, particle size distributions and the atomization 
will be made in order to determine the influence of these parame- 
ters on the atomization of CWS. 


20641 (DOE/PC/91303-T1) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, 
October-December 1991. Osseo-Asare, K. Pennsylvania State 
Univ., University Park, PA (United States). Dept. of Materials Sci- 
ence and Engineering. [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91303. 
Order Number DE92013924. Source: OSTI; NTIS; GPO Dep. 

This project seeks to advance the fundamental understanding of 
the physico-chemical processes occurring at the pyrite/aqueous in- 
terface, in the context of coal cleaning, coal desulfurization, and 
acid mine drainage. A novel approach to the study of pyrite aque- 
ous electrochemistry is proposed, based on the use of both 
synthetic and natural (i.e. coal-derived) pyrite specimens, the 
utilization of pyrite both in the form of micro (i.e. colloidal and sub- 
colloidal) and macro (i.e. rotating ring disk)-electrodes, and the 
application of in-situ direct electroanalytical and spectroelectro- 
chemical characterization techniques. Central to this research is 
the recognition that pyrite is a semiconductor material. (Photo) 
electrochemical experiments will be conducted to unravel the 
mechanisms of anodic and cathodic processes such as those as- 
sociated with pyrite decomposition and the reduction of oxidants 
such as molecular oxygen and the ferric ion. 
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Refer also to citation(s) 20774, 20777, 20781, 20782, 20801, 
20916, 20917, 21144, 21145, 21146, 21147, 21150, 21176, 21301, 
21303, 21667, 21871, 21964, 22900, 23365 


20642 (DOE/EA-0444) Combustion Engineering Integrated 
Coal Gasification Combined Cycle Repowering Project, Clean 
Coal Technology Program: Environmental Assessment. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Mar 1992. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92012385. Source: 
OSTI; NTIS; GPO Dep. 

The DOE entered into a cooperative agreement with Combustion 
Engineering, Inc. (C-E) under which DOE proposes to provide 
cost-shared funding to design, construct, and operate an Integrated 
Coal Gasification Combined Cycle (IGCC) project to repower an 
existing steam turbine generator set at the Springfield (Illinois) City 
Water, Light and Power (CWL&P) Lakeside Generating Station, 
while capturing 90% of the coal’s sulfur and producing elemental 
sulfur as a salable by-product. The proposed demonstration would 
help determine the technical and economic feasibility of the pro- 
posed IGCC technology on a scale that would allow the utility 
industry to assess its applicability for repowering other coal-burning 
power plants. This Environmental Assessment (EA) has been pre- 
pared by DOE in compliance with the requirements of National 
Environmental Policy Act (NEPA). The sources of information for 
this EA include the following: C-E’s technical proposal for the 
project submitted to DOE in response to the Innovative Clean Coal 
Technology (ICCT) Program Opportunity Notice (PON); discussions 
with C-E and CWL&P staff; the volume of environmental informa- 
tion for the project and its supplements provided by C-E; and a site 
visit to the proposed project site. 


20643 (DOE/MC/21032-3052) Development of alternative 
oxygen production source using a zirconia solid electrolyte 
membrane: Final report. Suitor, J.W.; Clark, D.J.; Losey, R.W. 
Jet Propulsion Lab., Pasadena, CA (United States). Aug 1990. 
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274p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract Al21-84MC21032. Order Number DE92001133. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this multiyear effort was the development, fabri- 
cation and testing of a zirconia oxygen production module capable 
of delivering approximately 100 liters/minute (LPM) of oxygen. The 
work discussed in this report consists of development and improve- 
ment of the zirconia cell along with manufacture of cell 
components, preliminary design of the final plant, additional eco- 
nomic analysis and industrial participation. (VC) 


20644 (DOE/MC/24266-3069-Vol.1) Development of an 
advanced, continuous mild gasification process for the pro- 
duction of co-products (Task 1), Volume 1: Final report. Knight, 
R.A. (Institute of Gas Technology, Chicago, IL (United States)); 
Gissy, J.L.; Onischak, M.; Babu, S.P.; Carty, R.H.; Duthie, R.G.; 
Wootten, J.M. Institute of Gas Technology, Chicago, IL (United 
States). Sep 1991. 324p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC24266. Order Number 
DE92001150. Source: OSTI; NTIS; GPO Dep. 

Under US DOE sponsorship, a project team consisting of the In- 
stitute of Gas Technology, Peabody Holding Company, and Bechtel 
Group, Inc. has been developing an advanced, mild gasification 
process to process all types of coal and to produce solid and con- 
densable liquid co-products that can open mew markets for coal. 
The three and a half year program (September 1987 to June 1991) 
consisted of investigations in four main areas. These areas are: (1) 
Literature Survey of Mild Gasification Processes, Co-Product 
Upgrading and Utilization, and Market Assessment; (2) Mild Gasifi- 
cation Technology Development: Process Research Unit Tests 
Using Slipstream Sampling; (8) Bench-Scale Char Upgrading 
Study; (4) Mild Gasification Technology Development: System 
Integration Studies. In this report, the literature and market assess- 
ment of mild gasification processes are discussed. 


20645 (DOE/MC/24266-3069-Vol.3) Development of an 
advanced, continuous mild gasification process for the pro- 
duction of co-products (Task 4.7), Volume 3: Final report. 
Knight, R.A. (Institute of Gas Technology, Chicago, IL (United 
States)); Gissy, J.L.; Onischak, M.; Babu, S.P.; Carty, R.H.; Duthie, 
R.G.; Wootten, J.M. Institute of Gas Technology, Chicago, IL 
(United States). Sep 1991. 138p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-87MC24266. Order 
Number DE92001252. Source: OSTI; NTIS; GPO Dep. 

The focus of this task is the preparation of (1) preliminary piping 
and instrument diagrams (P&IDs) and single line electrical dia- 
grams for a site-specific conceptual design and (2) a factored cost 
estimate for a 24 ton/day (tpd) capacity mild gasification process 
development unit (PDU) and an associated form coke preparation 
PDU. The intended site for this facility is the Illinois Coal Develop- 
ment Park at Carterville, Illinois, which is operated by Southern 
Illinois University at Carbondale. (VC) 


20646 (DOE/MC/24268-3076) Development of an advanced 
continuous mild gasification process for the production of co- 
products: Task 4, System integration studies: Char upgrading. 
Jha, M.C.; McCormick, R.L.; Hogsett, R.F.; Rowe, R.M.; Anast, 
K.R. Western Research Inst., Laramie, WY (United States); AMAX 
Research and Development Center, Golden, CO (United States). 
Dec 1991. 110p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC24268. Order Number 
DE92001262. Source: OSTI; NTIS; GPO Dep. 

This document describes the results of Task 4 under which a 50 
pound/hour char-to-carbon (CTC) process research unit (PRU) was 
designed in the second half of 1989, with construction completed 
in June 1990. The CTC PRU at Golden was operated for nearly 
one year during which 35 runs were completed for a total of nearly 
800 hours of operation. Char methanation and carbon production 
reactor development activities are detailed in this report, as well as 
the results of integrated runs of the CTC process. Evaluation of the 
process and the carbon product produced is also included. It was 
concluded that carbon could be produced from mild gasification 
char utilizing the CTC process. Char methanation and membrane 
separation steps performed reasonably well and can scaled up with 
confidence. However, the novel directly heated reactor system for 
methane cracking did not work satisfactorily due to materials of 





construction and heat transfer problems, which adversely affected 
the quantity and quality of the carbon product. Alternative reactor 
designs are recommended. 


20647 (DOE/MC/24268-3077) Development of an advanced 
continuous mild gasification process for the production of co- 
products: Task 4.6, Technical and economic evaluation. 
Hogsett, R.F.; Jha, M.C. Western Research Inst., Laramie, WY 
(United States); AMAX Research and Development Center, 
Golden, CO (United States); Parsons (Ralph M.) Co., Pasadena, 
CA (United States). Dec 1991. 106p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-87MC24268. 
Order Number DE92001263. Source: OSTI; NTIS; GPO Dep. 
Morgantown Energy Technology Center (METC) of DOE has 
sponsored, and continues to sponsor, programs for the develop- 
ment of technology and market strategies which will lead to the 
commercialization of processes for the production of coproducts 
from mild gasification of coal. It has been recognized by DOE and 
industry that mild gasification is a promising technology with poten- 
tial to economically convert coal into marketable products, thereby 
increasing domestic coal utilization. In this process, coal is de- 
volatilized under non- oxidizing conditions at mild temperature 
(900—1100°F) and pressure (1—15psig). Condensation of the vapor 
will yield a liquid product that can be upgraded to a petroleum sub- 
stitute, and the remaining gas can provide the fuel for the process. 
The residual char can be burned in a power plant. Thus, in a long- 
term national scenario, implementation of this process will result in 
significant decrease of imported oil and increase in coal utilization. 


20648 (DOE/MC/24268-3078) Development of an advanced 


continuous mild gasification process for the production of 
coproducts: Final report. Merriam, N.W.; Jha, M.C. Western Re- 
search Inst., Laramie, WY (United States); AMAX Research and 
Development Center, Golden, CO (United States); Riley Stoker 
Corp., Worcester, MA (United States). Nov 1991. 60p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
87MC24268. Order Number DE92001264. Source: OSTI; NTIS; 


GPO Dep. 

This report is a final brief summary of development of a mild- 
gasification and char conversion process. Morgantown Energy 
Technology Center developed a concept called mild gasification. In 
this concept, devolatilization of coal under nonoxidizing and rela- 
tively mild temperature and pressure conditions can yield three 
marketable products: (1) a high-heating-value gas, (2) a high- 
aromatic coal liquid, and (3) a high-carbon char. The objective of 
this program is to develop an advanced, continuous, mild- 
gasification process to produce products that will make the concept 
economically and environmentally viable. (VC) 


20649 (DOE/MC/26039-92/C0031) Methane oxidation over 
dual redox catalysts. Klier, K.; Herman, R.G. Lehigh Univ., Beth- 
lehem, PA (United States). [1992]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-89MC26039. 
(CONF-920584—10: US Department of Energy contractor review 
meeting on natural gas research and development, Morgantown, 
WV (United States), 5-6 May 1992). Order Number DE92014358. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of this research were to achieve and understand 
the partial oxidation of methane to oxygenates and C2 hydrocar- 
bons over dual redox catalysts. The catalysts were based on oxidic 
materials that will exhibit structural and thermal stability for long re- 
actor lifetimes. A continuous flow reactor system with oxygen or air 
as the oxidizing gas, rather than nitrous oxide, was utilized over a 
wide range of temperatures (<1000°C), with variable gas hourly 
space velocity, in order to maximize the space time yields of the 
desired products. All of the investigated processes are catalytic 
and are aimed at minimizing gas phase reactions. 


20650 (DOE/MC/27224—92/C0034) Sulfur recovery from 
low-quality natural gas. Ganwal, S.K.; McMichael, W.J. Research 
Triangle Inst., Research Triangle Park, NC (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27224. (CONF-920584—1: US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment, Morgantown, WV (United States), 5-6 May 1992). 
Order Number DE92014010. Source: OSTI; NTIS; GPO Dep. 
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The objectives of this work are to (1) demonstrate on a bench- 
scale the Direct Sulfur Recovery Process (DSRP) for up to 99% or 
higher recovery of sulfur (as elemental sulfur) irom SO2-containing 
regeneration off-gases produced in integrated gasification com- 
bined cycle (IGCC) power generating systems employing hot-gas 
cleanup and (2) promote DSRP technology transfer to industry. 
The treatment of SO2-containing regeneration off-previously (Gang- 
wal and McMichael, 1991). Technology transfer activities have 
involved meetings with several industrial organizations, presenta- 
tions at national scientific conferences, and experiments to 
evaluate DSRP’s potential for treating various H2S-containing 
gases such as low-quality natural gas (LQNG) and amine regener- 
ation gas. This paper will discuss the results of DSRP experiments 
with H2S-containing gases. 


20651 (DOE/METC-91/6123-Vol.1, pp. 3-10) DOE/METC 
overview: Coal gasification and gas stream cleanup. Bajura, 
R.A. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1991. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

During this past year, a number of events have occurred that of- 
fer both opportunities and challenges for the coal gasification 
community: President Bush issued the National Energy Strategy 
(NES); Amendments to the Clean Air Act (CAA) were passed; and 
DOE issued the Round 4 solicitation for its Clean Coal Technology 
(CCT) Program. There were also a number of changes within 
DOE, in general, or within the Morgantown Energy Technology 
Center (METC) that have implications for this community: DOE ini- 
tiated a strategic planning program at METC: another technology 
transfer tool has emerged within the Government - cooperative 
research and development agreements (CRADAs); and implemen- 
tation procedures for the National Environmental Policy Act (NEPA) 
were revised. In her talk today, the author shares her view of how 
these pieces fit together and how they impact the coal gasification 
community, and offers some comments on where DOE is going 
with the research and development (R and D) program. 


20652 (DOE/METC-—91/6123-Vol.1, pp. 11-18) Industry and 
user perspectives on commercialization of coal gasification 
systems. Zahradnik, R.L. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. (CONF-9108116—Vol.1: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
in Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 375p. Or- 
der Number DE92001101. Source: OSTI; NTIS. 

Although the author has been intimately involved over the years 
with all aspects of coal gasification systems, his recent experience 
has been in oil shale development. He makes observations about 
the potential for commercialization of the oil shale industry and 
then contrasts these to the coal gasification business. He begins 
with a selected history of coal gasification and of oil shale develop- 
ments, continues with his view of oil shale and coal gasification 
commercialization, and ends with a discussion of the future: indus- 
try participation, government action, new developments, other 
markets, and the global market. 


20653 (DOE/METC-91/6123-Vol.1, pp. 21-26) Alr-blown inte- 
grated gasification combined-cycle project. Cipriani, T.; Harriz, 
T.; Henderson, S.; Leach, J. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). Aug 1991. DOE Contract 
FC21-91MC27363. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The primary objectives of this project are to demonstrate air- 
blown fixed bed integrated gasification combined cycle (IGCC) 
technology and to obtain cost, performance, and environmental 
emission data for an operational, commercial scale facility. In ac- 
complishing these objectives, the proposed facility will include: two 
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air-blown, fixed-bed Lurgi gasifiers; a General Electric Environmen- 
tal Systems moving-bed, hot gas cleanup system; a GE 
combustion gas turbine; a commercially available heat-recovery 
system generator (HRSG); a GE steam turbine; and commercially 
available associated support equipment. The activity to date on the 
proposed project has consisted of the following: negotiation of 
power sales agreement with potential power purchasers; develop- 
ment of environmental and permitting data associated with 
candidate project sites; development of preliminary process flow 
data; development of preliminary system design information; and 
development of vendor/supplier agreements and contracts. 


20654 (DOE/METC—91/6123-Vol.1, pp. 35-44) Current status 
of design and construction of ENCOAL mild gasification plant. 
Siddoway, M.A. (ENCOAL Corp., Houston, TX (United States)); 
Coolidge, D.W. USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1991. DOE Contract FC21-90MC27339. 
(CONF-9108116—Vol.1: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 375p. Order Number DE92001101. 
Source: OSTI; NTIS. 

ENCOAL's primary objective for their Mild Coal Gasification 
Project is to further the development of a full sized commercial 
plant using the Liquids From Coal (LFC) Technology. This promis- 
ing mild gasification technology originally developed by SGI 
International and enhanced by ENCOAL'’s parent, Shell Mining 
Company, provides an opportunity to upgrade low quality coals 
while producing a valuable hydrocarbon liquid. In support of this 
primary objective, the following general objectives were established 
for the project: provide products for test burns; develop data for 
the design of future commercial plants; demonstrate plant and pro- 
cess performance; provide capital and operating cost data; and 
support future LFC technology licensing efforts. The project is de- 
scribed and results to date are discussed. 


20655 (DOE/METC-—91/6123-Vol.1, pp. 45-55) Integrated op- 
eration of a pressurized fixed-bed gasifier and hot gas 
desulfurization system. Gal, E. (GE Environmental Services, Inc., 
Lebanon, PA (United States)); Furman, A.H.; Ayala, R. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 
1991. DOE Contract AC21-87MC23170. (CONF-9108116—Vol.1: 
11. annual gasification and gas stream cleanup system contractor's 
review meeting, Morgantown, WV (United States), 13-15 Aug 
1991). In Proceedings of the eleventh annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
375p. Order Number DE92001101. Source: OSTI; NTIS. 

The primary objective of the project has been the demonstration 
of successful test operation of a regenerable metal oxide, moving 
bed, hot fuel gas desulfurization and particulate removal system in- 
tegrated with the GE air-blown, fixed bed, coal gasified at GE 
Corporate Research and Development in Schenectady, New York. 
The demonstration utilizes the full fuel gas flow from gasifying 
1,700 lb/hr of coal at 280 psig with an outlet temperature in the 
range from 830 to 1,150F. An advanced formulation of zinc ferrite 
has been used for initial test operation. At project initiation the 
main objectives were: achievement of greater than 90% overall 
sulfur removal at full gasifier operating conditions; reduction of par- 
ticulate concentration to levels acceptable for gas turbine and 
NSPS requirements; minimization of net consumption of sorbent; 
production of an SO>-rich tail gas suitable for conversion to sulfuric 
acid, elemental sulfur or disposable waste; and generation of a 
data base sufficient to allow a commercial scale design. Additional 
project objectives have been added including: thermo-mechanical 
demonstration of a GE Gas Turbine Engineering specified gas tur- 
bine fuel control valve; incorporation of gas turbine combustors and 
a turbine simulator; inclusion of an alternate zinc titanate sorbent; 
demonstration of halogen removal; and enhanced alkali and heavy 
metal diagnostics. 


20656 (DOE/METC—91/6123-Vol.1, pp. 56-65) Integration 
and testing of hot desulfurization and entrained-flow gasifica- 
tlon for power generation systems. Robin, A. (Texaco Inc., 
Montebello, CA (United States)); Kassman, J.S.; Leininger, T.F.; 
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Yang, P.P.; Wolfenbarger, J.K. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). Aug 1991. DOE Contract 
FC21-87MC23277. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The objective of this project is to develop and demonstrate an 
improved integrated coal gasification combined cycle power gener- 
ation process using hot gas cleanup and the commercially proven 
Texaco Coal Gasification Process (TCGP). Both in-situ and exter- 
nal hot gas desulfurization are being investigated from a technical 
and economical perspective. The most promising high temperature 
desulfurization method will then be incorporated, along with other 
necessary hot gas cleanup steps into an integrated demonstration 
PDU. Results are discussed for in-situ sorbents, calcium-based 
external sorbents, mixed metal oxide external sorbents, air gasifi- 
cation PDU tests, and process optimization studies. 


20657 (DOE/METC—91/6123-Vol.1, pp. 66-75) Characterizing 
uncertainties in IGCC system performance and cost. Rubin, 
E.S. (Carnegie Mellon Univ., Pittsburgh, PA (United States)); Frey, 
H.C.; Diwekar, U.M. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. DOE Contract AC21- 
88MC24248. (CONF-9108116-Vol.1: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The objective of this research is to develop, implement, and 
demonstrate a capability for evaluating performance and cost 
uncertainties in integrated gasification combined cycle (IGCC) sys- 
tems. While traditional approaches to technology modeling and 
decision making may be appropriate for well-established, commer- 
cial technology, they are inadequate as a basis for research 
planning for technologies in early stages of research and develop- 
ment. A probabilistic evaluation methodology, and the required 
software capabilities, are developed for the ASPEN simulator. The 
method is applied to detailed case studies. This paper will focus on 
the methodology and modeling applications of Task 3, demonstra- 
tion of the use of the probabilistic evaluation methodology via a 
series of probabilistic case studies involving advanced and conven- 
tional IGCC system designs. Case studies are presented which 
illustrate the types of insights that are obtained from probabilistic 
analysis. 


20658 (DOE/METC-—91/6123-Vol.1, pp. 89-97) Hot gas 
cleanup test facility for gasification and pressurized combus- 
tion. Sears, R.E. (Southern Co. Services, Inc., Birmingham, AL 
(United States)); Kennedy, J.R.; Fankhanel, M.O.; Pontius, D.H. 
USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1991. DOE Contract FC21-90MC25140. (CONF- 
9108116—-Vol.1: 11. annual gasification and gas stream cleanup 
system contractor's review meeting, Morgantown, WV (United 
States), 13-15 Aug 1991). In Proceedings of the eleventh annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 375p. Order Number DE92001101. Source: 
OSTI; NTIS. 

The main objective of this study is to design, construct and oper- 
ate a nominal 50 TPD coal feed facility for long-term testing of 
particulate control device (PCD) systems for hot gas cleanup under 
pressured coal gasification and combustion conditions. Phase 1 of 
the project is the conceptual design which was initiated January 1, 
1991, and is expected to be completed in late 1991. The detailed 
design in Phase 2 is expected to be completed by the fall of 1992. 
Construction of the facility is anticipated to last 15 months, with op- 
erations targeted to begin by January 1994. A nominal two years 
of testing are provided for in the cooperative agreement. The test- 
ing program will primarily focus on hot particulate removal. This will 
include both parametric testing to determine operating ranges and 
long term testing (greater than 1,000 hours) to demonstrate system 
performance and reliability. Other aspects of the technology will 





also be investigated during the testing, including in-bed sulfur con- 
trol, transport gasification and PFBC, instrumentation and controls 
of integrated systems, and materials and components performance 
for hot gas cleanup systems. Results are discussed for: design 
basis; assessment of particulate control testing issues; design veri- 
fication testing; facility design basis; and conceptual design. 


20659 (DOE/METC-—91/6123-Vol.1, pp. 105-113) Mild gasifi- 
cation and char conversion. Steinberg, M. (Brookhaven National 
Lab., Upton, NY (United States)); Sundaram, M. USDOE Morgan- 
town Energy Technology Center, WV (United States). Aug 1991. 
(CONF-9108116—Vol.1: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 375p. Order Number DE92001101. 
Source: OSTI; NTIS. 

The objective of this program is to perform R and D on the 
METC concept of the mild gasification of coal. This year’s program 
concentrates on determining the characteristics of the coproducts 
which are produced from the mild gasification process, especially 
the char which is the predominant product. The specific technique 
the authors are using for reactivity of the char is thermogravimetric 
analysis (TGA). For the chemical speciation of the oils and chars 
they are fortunate in being able to use the National Synchrotron 
Light Source (NSLS) at BNL for the powerful sophisticated tech- 
nique of extended X-ray absorption fine structures (EXAFS). The 
samples they are analyzing come from the process chemistry ma- 
trix studies they have performed on mild gasification with the use 
of the BNL stirred bed mild gasification reactor. Results are pre- 
sented on char reactivity by TGA measurements. 

20660 


(DOE/METC—91/6123-Vol.1, pp. 124-132) Mllid- 


gasification product characterization - 1991 results. Graves, 
R.L. (Oak Ridge National Lab., TN (United States)); Daw, C.S.; Kr- 
ishnan, R.P.; West, B.H.; Compere, A.L.; Griffith, W.L. USDOE 
Morgantown Energy Technology Center, WV (United States). Aug 


1991. (CONF-9108116—Vol.1: 11. annual gasification and gas 
stream cleanup system contractor's review meeting, Morgantown, 
WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The purpose of this investigation is to develop basic characteri- 
zation data for the liquid and char products of mild gasification. 
Such data are needed to evaluate key relationships among pro- 
cess conditions, product yield, and product end-use value. Of 
particular interest is the suitability of the liquid (with minimal up- 
grading) as diesel fuel and the suitability of the char as boiler fuel, 
although nonfuel uses of these products are also considered. Rep- 
resentative samples of mild-gasification liquids and chars are being 
obtained from industrial groups involved in the development of can- 
didate processes. These samples are subjected to a variety of 
characterization tests including: chemical and physical analyses of 
the char and liquids; combustion testing of the liquids in a diesel 
engine; and combustion testing of the chars in laboratory reactors. 
Results are discussed for char characterization (char and reference 
fuel samples and fixed-bed reactor results) and liquid product char- 
acterization (coal liquid diesel ignition quality). 


20661 (DOE/METC-—91/6123-Vol.1, pp. 1438-151) Production 
of hydrogen and co-products from coal. Hauserman, W.B. 
(Univ. of North Dakota, Grand Forks (United States)); Timpe, R.C.; 
Cisney, S.J.; Lu, Weimin. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. DOE Contract FC21- 
86MC10637. (CONF-9108116—Vol.1: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The purpose of this program is to explore the catalytic effects of 
various salts and minerals on the reaction rates and product yields 
during coal gasification, primarily with respect to gaseous products 
(hydrogen and methane), but also including condensable liquid and 
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char products. The ultimate objectives are to identify the most ef- 
fective and economic additives to maximize reaction rates, thus 
minimizing the required capital investment per throughput capacity. 
While barely beginning to cover the full array of possible catalysts 
for all coals and product specifications, the results will establish 
methodologies for selecting catalysts for specific coals and specific 
applications. Screening the infinite array of possible combinations 
of coals, catalysts and conditions is done at EERC by the following 
stages, with increasing levels of sample size, effort and expense: 
thermogravimetric analysis (TGA); integrated bench-scale gasifier 
system (IBG); continuous process unit (CPU); and process demon- 
stration unit (PDU). Results to date are discussed. 


20662 (DOE/METC-91/6123-Vol.1, pp. 152-158) Catalytic 
gasification tundamentals. Heinemann, H. (Lawrence Berkeley 
Lab., CA (United States)); Somorjai, GA. USDOE Morgantown En- 
ergy Technology Center, WV (United States). Aug 1991. DOE 
Contract ACO3-76SF00098. (CONF-9108116—Vol.1: 11. annual 
gasification and gas stream cleanup system contractor's review 
meeting, Morgantown, WV (United States), 13-15 Aug 1991). In 
Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 375p. Or- 
der Number DE92001101. Source: OSTI; NTIS. 

The work on this project has been divided into two tasks. Task 1 
is the catalytic steam gasification of carbonaceous materials whose 
objective is to find catalysts which will permit steam gasification of 
carbonaceous materials at reasonable rates and at lower tempera- 
tures than currently practiced. Recent laboratory work has shown 
that catalytic steam gasification can be used for petroleum cokes 
as well as for coals and for chars. Results are presented on the 
characteristics of the cokes investigated and the gasification rate 
for petroleum coke and Rosebud subbituminous coal and char. 
Task 2 is the oxidative coupling of methane whose objective is to 
produce ethane, ethylene and higher hydrocarbons from methane 
in the presence of oxygen and steam over ternary catalysts of the 
calcium-nickel-potassium oxide type with selectivities approaching 
100% and at the highest conversion possible. Results to date on 
this task are presented. 


20663 (DOE/METC-91/6123-Vol.1, pp. 176-190) Develop- 
ment of biological coal gasification (MicGAS) process. Barik, S. 
(ARCTECH, Inc., Alexandria, VA (United States)); Isbister, J. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Aug 1991. DOE Contract AC21-90MC27226. (CONF-9108116- 
Vol.1: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, Morgantown, WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review mseting. Vol- 
ume 1. 375p. Order Number DE92001101. Source: OSTI; NTIS. 

The primary modification/degradation of coal, the most critical 
step in the bioconversion process, is effected by a microbial popu- 
lation known as the primary coal degraders. The isolation and study 
of this key biological component of the process has been identified 
as one of the focal points for the current biogasification research. 
Other areas to be addressed in this research project include formu- 
lation of a biogasification medium to decrease nutrient costs, 
optimization of operating conditions to enhance kinetics of methane 
production and evaluation of multiple reactor configurations to mini- 
mize bioreactor costs. Results are described for alternate nutrient 
amendments, coal solids and particle size, study of termite-derived 
cultures, source of hydrogen for biogasification, and determination 
of microbial growth rates and biomass doubling times. 


20664 (DOE/METC—91/6123-Vol.1, pp. 191-199) Calcium ox- 
ide process for the bulk removal of carbon dioxide. Harrison, 
D.P. (Louisiana State Univ., Baton Rouge (United States)); Sila- 
ban, A.; Narcida, M. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. DOE Contract AC21- 
89MC26366. (CONF-9108116—Vol.1: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The technical feasibility of a regenerable calcium sorbent-based 
process for the high-temperature, high-pressure (HTHP) separation 
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of CO. from coal-derived gases is being investigated. A high- 
pressure electrobalance reactor is being used to determine the 
kinetics of the calcination and carbonation reactions as a function 
of temperature, pressure, gas composition, nature of the sorbent 
precursor, and number of calcination/carbonation cycles. Structural 
property characteristics of the sorbents are being measured to sup- 
plement the kinetics studies. A potential application of particular 
interest would combine the water-gas shift reaction with DO re- 
moval in one reactor, thereby providing for the direct production of 
hydrogen in a single-step process. Such a process would be much 
simpler and potentially less expensive than current multi-step cat- 
alytic processes for hydrogen production. Results are given for 
sorbent properties and reaction characteristics. 


20665 (DOE/METC—91/6123-Vol.1, pp. 133-142) Mild coal 
gasification - Product separation, pilot-unit support, twin 
screw heat transfer, and H2S evolution. Camp, D.W. (Lawrence 
Livermore National Lab., Livermore, CA (United States)); Waliman, 
P.H.; Coburn, T.T. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. DOE Contract W-7405- 
ENG-48. (CONF-9108116—Vol.1: 11. annual gasification and gas 
stream cleanup system contractor's review meeting, Morgantown, 
WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The general objective is to further the development of efficient 
continuous mild coal gasification processes. Efforts this year have 
been in four main areas. A new thrust has been to identify and de- 
velop efficient processes to separate the vapor product stream into 
particulate-free liquid and mist-free gas. The authors continued 
work aimed at predicting heat transfer rates (hence throughput) in 
externally-heated twin-screw pyrolyzers. They sought to provide 
technical support for the design, installation, startup, and operation 
of the DOE-sponsored 500 kg/hr twin-screw mild gasification unit at 
Coal Technology Corporation (CTC). A smaller laboratory effort had 
the objective of identifying and testing the reaction mechanisms of 


sulfur species during coal pyrolysis. Detailed subproject objectives 
are given in their respective sections, along with background, 
project descriptions, and results to date. 


20666 (DOE/METC—91/6123-Vol.1, pp. 210-217) Catalytic 
cracking of coal tar in a fluid-bed pyrolyzer. Shamsi, A. (Mor- 
gantown Energy Technology Center, WV (United States)); Velegol, 
D. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1991. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The primary objectives of this project are (1) to investigate cat- 
alytic cracking of coal tar and other contaminants formed during 
gasification processes, (2) to develop and test new composite cat- 
alysts for converting sulfur- and nitrogen-containing compounds to 
a form that could be removed by the same catalyst or by other 
sorbents being developed at METC, and (3) to identify critical pa- 
rameters for these catalytic reactions. A 1-inch, fluid-bed pyrolyzer 
was built and is in operation. Coal tars were characterized for sul- 
fur and nitrogen compounds before and after catalytic reactions. 
About 46 mg of tar were converted per gram of catalyst per gram 
of tar per hour. Tars were cracked over a LZ-Y82 zeolite catalyst, 
and the major products were gas and carbon deposited on the cat- 
alyst. The major gas products were hydrogen, methane, C2’s, C3's, 
C,’s, benzene, and toluene. The sulfur-containing compounds were 
H2S and traces of COS and SO2. The LZ-Y82 catalyst was suc- 
cessfully regenerated using a mixture of steam and air. 


20667 (DOE/METC—91/6123-Vol.1, pp. 232-241) Measure- 
ments and modeling of advanced coal conversion processes: 
Fixed-bed coal gasification modeling. Serio, M.A.; Brewster, 
B.S.; Hamblen, D.G.; Radulovic, P.T. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1991. DOE Contract 
AC21-86MC23075. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
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the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The overall objective of this research program is to understand 
the chemical and physical mechanisms in coal conversion pro- 
cesses and incorporate this knowledge in computer-aided reactor 
engineering technology for the purposes of development, evalua- 
tion, design, scale-up, simulation, control and feedstock evaluation 
in advanced coal conversion devices. To accomplish this objective, 
the study is to: establish the mechanisms and rates of basic steps 
in coal conversion processes, incorporate this information into com- 
prehensive computer models for coal conversion process, evaluate 
these models, and apply them to gasification, mild gasification and 
combustion in heat engines. This paper focuses on one aspect of 
the program: comprehensive fixed-bed coal gasification modeling. 
Results to date are discussed. 


20668 (DOE/METC-—91/6123-Vol.1, pp. 242-250) GPGP gasi- 
fier optimization Il. Cisney, S.J. (Univ. of North Dakota, Grand 
Forks (United States)). USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. DOE Contract FC21- 
86MC10637. (CONF-9108116—Vol.1: 11. annual gasification and 
gas stream cleanup system contractor’s review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The Great Plains Gasification Plant (GPGP), owned and 
operated by the Dakota Gasification Company (DGC), has demon- 
strated many technological advances in the production of synthetic 
natural gas (SNG). The overall objective of the work done under 
this contract was to continue to optimize operation of the gasifiers 
at DGC. The scope of the work funded was described as Phase | 
in the proposal. The first task was to identify commercially avail- 
able equipment and/or instrumentation which would most cost 
effectively improve the quality of information used in the compila- 
tion of a material balance around an individual gasified. The 
second task involved the use of several analytical methods applied 
to coal samples from DGC to determine which best predicted the 
quality of operation of a gasifier where the coal favorably or ad- 
versely affected gas production. The goal of the third task was to 
develop a mechanistic model of gasifier operation which would 
more accurately predict the effects of changes in operating param- 
eters. Results are discussed for instrumentation for single gasifier, 
coal feed rate, product gas flow rate, product gas composition, coal 
characterization, and correlation and modeling. 


20669 (DOE/METC—91/6123-Vol.1, pp. 251-260) Removal of 
hydrogen sulfide using metal salts. Lynn, S. (Lawrence Berkeley 
Lab., Berkeley, CA (United States)). USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1991. (CONF- 
9108116—Vol.1: 11. annual gasification and gas stream cleanup 
system contractor's review meeting, Morgantown, WV (United 
States), 13-15 Aug 1991). In Proceedings of the eleventh annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 375p. Order Number DE92001101. Source: 
OSTI; NTIS. 

This project is exploring the technical and economic feasibility of 
using two medium- to high-temperature processes for cleaning coal 
gas prior to combustion in a gas turbine used for power production. 
A novel heat-recovery system that makes effective use of low- 
temperature heat is integral to both clean-up processes. In the 
medium-temperature process, coal gas is scrubbed with a solution 
of metal sulfates that form insoluble sulfides to remove hydrogen 
sulfide from the high-pressure gas at its adiabatic saturation 
temperature. The insoluble metal sulfides would be oxidized to re- 
generate the original sulfates and form elemental sulfur. In the 
high-temperature process the coal gas would pass through a 
nearly-isothermal, moving bed of calcium carbonate that would 
serve te remove particulates (by filtration), hydrogen chloride and 
hydrogen sulfide (by chemisorption), and ammonia (by catalysis). 
The objective of this research is to define the temperature at which 
these goals can best be realized at a given pressure. Preliminary 
calculation indicate a probably range for this temperature of 1,500F 
to 1,800F, from right at to about 300° to 800° below the outlet 





temperature of most gasifiers. Results are presented on absorption 
of H2S into zinc sulfate and copper sulfate solutions, solubility of 
copper and ferrous sulfate at high temperatures, and oxidation of 
copper sulfide with ferric sulfate. Also described are the heat re- 
covery system to recover heat from the gas generator and a 
project to study sorption of H2S with limestone. 


20670 (DOE/METC-91/6123-Vol.1, pp. 263-274) Develop- 
ment of an advanced, continuous mild gasification process for 
the production of co-products. Im, C.J. (Coal Technology Corp., 
Bristol, VA (United States)); Henkelman, M.R.; O’Neal, G.W.; 
Wolfe, R.A. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1991. DOE Contract AC21-87MC24116. 
(CONF-9108116—Vol.1: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 375p. Order Number DE92001101. 
Source: OSTI; NTIS. 

The objective of this project is to develop a continuous mild gasi- 
fication process for near term commercial application in which the 
relative quantities and properties of the products, principally char 
and hydrocarbon liquids, are suitable for upgrading into products of 
commercial interest. The process under investigation is to convert 
highly caking bituminous coals into a char which can be upgraded 
to blast furnace coke, and liquids which can be fractionated and 
blended with petroleum based motor fuels. These new motor fuels 
do not require any engine modifications, and can be used inter- 
changeably with conventional fuels. Background information, the 
project status and its description are given. Construction, commis- 
sioning operations, and initial operations are described. Results on 
coal liquid properties, bench scale char upgrading, and alternative 
uses for char are discussed. 


20671 (DOE/METC-91/6123-Vol.1, pp. 275-284) Develop- 


ment of an advanced, continuous mild gasification process for 


the production of co-products. Ness, R.O. Jr. (Univ. of North 
Dakota, Grand Forks (United States)); Willson, W.G. USDOE Mor- 
gantown Energy Technology Center, WV (United States). Aug 
1991. DOE Contract AC21-87MC24267. (CONF-9108116—Vol.1: 
11. annual gasification and gas stream cleanup system contractor's 
review meeting, Morgantown, WV (United States), 13-15 Aug 
1991). In Proceedings of the eleventh annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 1. 
375p. Order Number DE92001101. Source: OSTI; NTIS. 

The primary objectives of the EERC/AMAX Mild Gasification 
Project is to commercialize a process that will produce several 
value-added products from a high-sulfur midwestern bituminous or 
a low-sulfur subbituminous coal. Indiana No. 3 and Wyodak coals 
have been tested in a 100-lb/hr process research unit (PRU). Data 
from this unit is being incorporated into a technical and economic 
study of a commercial-scale mild gasification plant. Results are dis- 
cussed for task 4, PRU parametric testing. 


20672 (DOE/METC—91/6123-Vol.1, pp. 285-295) Develop- 
ment of an advanced, continuous mild gasification process. 
Merriam, N.W. (Western Research Inst., Laramie, WY (United 
States)); Jha, M.C. USDOE Morgantown Energy Technology 
Center, WV (United States). Aug 1991. DOE Contract AC21- 
87MC24268. (CONF-9108116—Vol.1: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

Western Research Institute (WRI), AMAX Research and Devel- 
opment, and Riley Research Center worked as a team to develop 
a mild gasification process that avoids the high-cost and high-risk 
characteristics of gasification processes that use severe conditions. 
A market assessment was used to guide selection of feasible prod- 
ucts. Results are summarized on the following: bench-scale mild 
gasification tests, bench-scale char upgrading tests, mild gasifica- 
tion process research unit (PRU) tests, char-to-carbon PRU tests, 
economic evaluations, and design of PDU. 
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20673 (DOE/METC-—91/6123-Vol.1, pp. 296-305) Develop- 
ment of an advanced, continuous mild gasification process for 
the production of co-products. Carty, R.H. (inst. of Gas Technol- 
ogy, Chicago, IL (United States)); Onischak, M.; Knight, R.A.; 
Gissy, J.; Duthie, R.; Wootten, J.M. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1991. DOE Contract 
AC21-87MC24266. (CONF-9108116-Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OST]; NTIS. 

The overall objective of this program is to develop and commer- 
cialize mild gasification of coal to produce co-products that can 
open new markets for coal. The program consists of four tasks as 
follows. Task 1 comprises a literature and market survey to form a 
basis for mild gasification system design and identify markets for 
co-products. The objective of Task 2 is to develop a technical data 
base for mild gasification technology through the operation of a 
100-lb/h process research unit (PRU) with slipstream sampling and 
with a full-stream condensable recovery system. Task 3 consists of 
a bench-scale study of char upgrading methods to accommodate 
the targeted end uses. In Task 4, the PRU is operated in an inte- 
grated fashion with a full-product-stream quench system, and the 
preliminary design of a 24-ton/day process development unit (PRU) 
is conducted. Results to date are presented. 


20674 (DOE/METC-91/6123-Vol.1, pp. 323-331) Design of 
gasifiers to optimize fuel cell systems. Lee, A. (Fiuor Daniel 
Inc., Irvine, CA (United States)); Meyers, S.J.; Steinfeld, G.; 
Hauserman, W.B. USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1991. DOE Contract AC21-90MC27227. 
(CONF-9108116—Vol.1: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 375p. Order Number DE92001101. 
Source: OSTI; NTIS. 

The overall objective of this effort is to identify coal gasification 
systems that can significantly improve the performance, economics 
and efficiency of electric power generation systems in which coal 
gasification is integrated with carbonate fuel cells. This objective is 
to be accomplished through design studies of conceptual integrated 
coal gasification/fuel cell systems comprised of coal gasification, 
gas cleanup, fuel cells, and all ancillary components required for a 
complete coal based power plant system. The integrated systems 
will not produce tars, char, or fuel gases or steam as by-products. 
The intent is to adapt the coal gasification system to meet the 
requirements of fuel cells rather than fitting the fuel cell to the gasi- 
fication system. The coal gasification concepts can include, but are 
not limited to, gasification systems which produce fuel gases con- 
taining substantial fractions of hydrogen and/or methane. 


20675 (DOE/METC-91/6123-Vol.1, pp. 332-341) Measure- 
ments and modeling of advanced coal conversion processes. 
Serio, M.A. (Advanced Fuel Research, Inc., East Hartford, CT 
(United States)); Hamblen, D.G.; Brewster, B.S. USDOE Morgan- 
town Energy Technology Center, WV (United States). Aug 1991. 
DOE Contract AC21-86MC23075. (CONF-9108116—Vol.1: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 1. 375p. Or- 
der Number DE92001101. Source: OSTI; NTIS. 

The overall objective of this program is to understand the chemi- 
cal and physical mechanisms in coal conversion processes and 
incorporate this knowledge in computer-aided reactor engineering 
technology for the purposes of development, evaluation, design, 
scale up, simulation, control and feedstock evaluation in advanced 
coal conversion devices. To accomplish this objective, the study 
will: establish the mechanisms and rates of basic steps in coal 
conversion processes, incorporate this information into comprehen- 
sive computer models for coal conversion processes, evaluate 
these models, and apply them to gasification, mild gasification and 
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combustion in heat engines. This program is creating this predic- 
tive capability by merging technology developed at Advanced Fuel 
Research, Inc. (AFR) in predicting coal conversion behavior, and 
technology developed at Brigham Young University (BYU) in com- 
prehensive computer codes for modeling of entrained-bed 
gasification. Additional capabilities in predicting pollutant formation 
will be implemented and the technology will be expanded to fixed- 
bed reactors. The foundation to describe coal-sp.cific conversion 
behavior is AFR’s Functional Group (FG) and Depolymerization, 
Vaporization, and Crosslinking (DVC) models. The FG-DVC model 
is being improved and integrated with BYU’s comprehensive 
two-dimensional reactor model, PCGC-2 and with a new one- 
dimensional advanced fixed-bed code. The program consists of 
four tasks: (1) Preparation of Research Plans, (2) Submodel De- 
velopment and Evaluation, (3) Comprehensive Model Development 
and Evaluation, and (4) Applications and Implementation. This pa- 
per covers work during the past year in Tasks 2, 3, and 4. 


20676 (DOE/METC—91/6123-Vol.1, pp. 347-354) Vortex™ 
fluidized-bed technology applied to gasification. Korenberg, J. 
(DONLEE Technologies Inc., York, PA (United States)); Scaroni, 
A.W. USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1991. DOE Contract AC21-87MC24216. (CONF- 
9108116—Vol.1: 11. annual gasification and gas stream cleanup 
system contractor's review meeting, Morgantown, WV (United 
States), 13-15 Aug 1991). In Proceedings of the eleventh annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 375p. Order Number DE92001101. Source: 
OSTI; NTIS. 

The overall objective of this project is to develop an advanced 
substoichiometric precombustor for removing sulfur by sorbent in- 
jection and producing a combustible gas. This concept is based on 
an advanced Vortex'™ Fluidized Bed Combustion (VFBC) technol- 
ogy in which a portion of the combustion air is introduced 
tangentially into the hot cyclone. When compared to circulating flu- 
idized bed (CFB) technology it results in significant downsizing of 
the hot cyclone(s), the freeboard cross sectional area and the unit 
height. The initial level of this work effort included theoretical inves- 
tigations to verify the technical and economic feasibility of the 
concept for both new equipment and for the retrofit of existing boil- 
ers. In the current work effort, a 4 MM Btu/hr laboratory unit will be 
utilized to evaluate the performance and operating limits of the 
concept. A description of the test equipment and preliminary test 
results are given. 


20677 (DOE/METC—91/6123-Vol.2, pp. 369-376) Bench-scale 
testing and evaluation of the direct sulfur recovery process. 
Gangwal, S.K. (Research Triangle Inst., Research Triangle Park, 
NC (United States)); McMichael, W.J. USDOE Morgantown Energy 
Technology Center, WV (United States). 1991. DOE Contract 
AC21-90MC27224. (CONF-9108116—Vol.2: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The objective of this work is to demonstrate on a bench scale 
the Direct Sulfur Recovery Process (DSRP) for up to 99% or 
higher recovery of sulfur (as elemental sulfur) from regeneration 
off-gases and coal gas produced in integrated gasification com- 
bined cycle (IGCC) power generating systems. The goal of the 
project is to advance the DSRP technology to the point where in- 
dustry is willing to support its further development. The project is 
described, including the DSRP bench-scale unit and technology 
transfer activities. Results are presented from experiments with 2% 
SOz and with off gas containing 10-12% SOp. 


20678 (DOE/METC—91/6123-Vol.2, pp. 377-385) Enhanced 
durability of high-temperature desulfurization sorbents for 
moving-bed applications. Ayala, R.E. (GE Corporate Research 
and Development, Schenectady, NY (United States)); Gal, E. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
1991. DOE Contract AC21-88MC25003. (CONF-9108116—Vol.2: 
11. annual gasification and gas stream cleanup system contractor's 
review meeting, Morgantown, WV (United States), 13-15 Aug 
1991). In Proceedings of the eleventh annual gasification and gas 
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stream cleanup systems contractors review meeting. Volume 2. 
306p. Order Number DE92001102. Source: OSTI; NTIS. 

The objectives of this project is to develop chemically reactive 
and mechanically durable zinc ferrite and zinc titanate sorbent for- 
mulations that are suitable for moving-bed, high-temperature, coal 
gas desulfurization processes. The performance of the five zinc fer- 
rite formulations tested over 10 cycles of H2S absorption and 
regeneration in a bench-scale reactor system indicates that chemi- 
cally reactive and mechanically durable sorbents suitable for 
moving-bed systems can be fabricated as ellipsoidal pellets. How- 
ever, chemical reactivity and mechanical strength were found to be 
inversely related because denser, less porous formulations were 
found to be stronger, yet, generally less reactive. A trade-off be- 
tween these two properties is necessary to produce a formulation 
that is both chemically and mechanically acceptable. L-3769M, con- 
taining 10% calcium sulfate and 2% bentonite was found to be the 
formulation having the best overall balance of these two properties. 


20679 (DOE/METC—91/6123-Vol.2, pp. 386-395) Enhanced 


durability of desulfurization sorbents for fluidized-bed applica- 
tions. Gupta, R.P. (Research Triangle Inst., Research Triangle 
Park, NC (United States)). USDOE Morgantown Energy Technol- 


ogy Center, WV (United States). 1991. DOE Contract 
AC21-88MC25006. (CONF-9108116—Vol.2: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The objectives of this project are to identify and demonstrate 
methods for enhancing long-term chemical reactivity and attrition 
resistance of zinc ferrite and zinc titanate sorbents to be employed 
for desulfurization of hot coal-derived gases in a high-temperature, 
high-pressure fluid-bed reactor. The sorbent formulation specified 
for study during the base period of this project was zinc ferrite. 
Zinc titanate sorbents are being studied under two options to the 
base contract. The project is described and results to date are pre- 
sented. 


20680 (DOE/METC-—91/6123-Vol.2, pp. 396-405) Subpilot- 
scale gasifier evaluation of cross-flow filters. Bachovchin, D.M. 
(Westinghouse Electric Corp., Pittsburgh, PA (United States)); 
Smettzer, E.E.; Alvin, M.A.; Meyer, J.H.; Hughes, C.A. USDOE 
Morgantown Energy Technology Center, WV (United States). 1991. 
DOE Contract AC21-88MC24021. (CONF-9108116—Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The Westinghouse Science and Technology Center, in coopera- 
tion with Texaco, is conducting a hot gas cleanup development 
program wherein full-scale ceramic cross flow filter elements are 
tested in a hot coal gas stream generated by the Texaco pilot-scale 
coal gasifier in Montebello, California. The major objectives of this 
project are to: demonstrate successful operation of the full-scale 
ceramic cross flow filter in an integrated-gasifier environment; char- 
acterize the operational performance of the filter system for cleanup 
of spent in situ sorbents and fly ash released from the Texaco gasi- 
fier, during air-blown and oxygen-blown gasification tests; evaluate 
the mechanical performance of critical filter system components in 
a hot reducing gas environment; develop IGDC system-related 
performance parameters to be used in scaleup and design method- 
ologies for cross flow filters; and perform a conceptual design and 
trade-off cost study to assess the technical and economic benefits 
of cross flow filters in an advanced IGCC applications. Results are 
presented on entrained gasifier ash characterization, filter materials 
characterization, and cleaning frequency effects. 


20681 (DOE/METC—91/6123-Vol.2, pp. 406-414) Long-term 
durability testing of ceramic cross-flow filters. Smeltzer, E.E. 
(Westinghouse Electric Corp., Pittsburgh, PA (United States)); 
Bachovchin, D.M.; Alvin, M.A. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). 1991. DOE Contract 
AC21-87MC24022. (CONF-9108116—Vol.2: 11. annual gasification 





and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The objective of this work is to evaluate the long-term mechani- 
cal and material stability of components used in the design and 
construction of ceramic cross flow filter systems for high tempera- 
ture, high pressure applications using low cast simulator facilities. 
The testing is accomplished using flow facilities that are capable of 
feeding combustor and gasifier ashes under simulated process 
conditions. This program therefore, directly supports the develop- 
ment and commercialization of hot gas filtration for advanced coal 
based power generation. Results are presented from simulator 
testing and from a comparison of plant and simulator testing. 


20682 (DOE/METC-91/6123-Vol.2, pp. 415-428) Thermal/ 
chemical stability of ceramic cross-flow filter materials. Alvin, 
M.A. (Westinghouse Electric Corp., Pittsburgh, PA (United States)); 
Lippert, T.E.; Bachovchin, D.M.; Lane, J.E.; Tressler, R.E. USDOE 
Morgantown Energy Technology Center, WV (United States). 1991. 
DOE Contract AC21-88MC25034. (CONF-9108116—Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In. Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The objectives of this program are to identify the potential long- 
term thermal/chemical effects that advanced coal-based power 
generating system environments have on the stability of the ce- 
ramic cross flow filter materials, as well as to assess the influence 
of these effects on filter operating performance and life. The mate- 
rials under consideration are: alumina/mullite, cordierite, cordierite/ 
silicon nitride, and sintered silicon nitride. Results are presented 
from flow-through gas phase alkali testing, simulated process gas 
testing, and corrosion and strength testing. 


20683 (DOE/METC-91/6123-Vol.2, pp. 429-437) Thermal/ 
chemical degradation of ceramic candle filter materials. 
Sawyer, J.W. (Acurex Corp., Mountain View, CA (United States)); 
Brown, J.J.; Brown, N.R. USDOE Morgantown Energy Technology 
Center, WV (United States). 1991. DOE Contract AC21- 
88MC25203. (CONF-9108116—Vol.2: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). in Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The objective of this project is to investigate the chemical and 
thermal degradation mechanisms of ceramic candle filters and to 
develop a model to determine the variation of degradation mecha- 
nisms with the filter application in order to predict filter lifetime. The 
ceramic candles being studied for this investigation are generally 
made of silicon carbide particles that are held together by an 
alumino-silicate clay binder. Several degradation mechanisms have 
been postulated, including: thermal shock from pulse cleaning and 
system startup/shutdown; corrosion from gas stream components; 
and loss of binder. This report will focus primarily on the current 
status/results from tests performed an the long term exposure tests 
and the high-temperature strength measurement aspects. The 
other topics have been discussed in previous reports and are sum- 
marized here. 


20684 


(DOE/METC-—91/6123-Vol.2, pp. 441-446) METC in- 
house membrane program. McMahon, T.J.; Gasper-Galvin, L.D. 
USDOE Morgantown Energy Technology Center, WV (United 
States). 1991. (CONF-9108116—Vol.2: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 


tractors review meeting. Volume 2. 
DE92001102. Source: OSTI; NTIS. 
The objective of the in-house membrane program at METC is to 
separate hydrogen from a coal gasification stream at high tempera- 
ture and high pressure. The overall operating economics of an 
integrated gasification combined-cycle (IGCC) unit can be improved 


306p. Order Number 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


if some percentage of the hydrogen can be separated from the 
gasification stream, because hydrogen is a high value product with 
a variety of potential uses. It can be used to upgrade coal liquids 
and oil shale derived liquids, as an alternative fuel, in synthesis 
gas applications, and as a chemical feedstock. As part of a com- 
prehensive program, novel membranes are under development, a 
lab-scale membrane separation unit has been built, a bench-scale 
unit is under construction, and a mathematical model has been de- 
veloped to describe transport across porous membranes. 


20685 (DOE/METC-91/6123-Vol.2, pp. 447-456) Low-cost ce- 
ramic membranes and supports for gas separation. Goldsmith, 
R.L. (CeraMem Corp., Waltham, MA (United States)); Bishop, B.A. 
USDOE Morgantown Energy Technology Center, WV (United 
States). 1991. DOE Contract AC02-88ER80591. (CONF-91081 16—- 
Vol.2: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, Morgantown, WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review meeting. Vol- 
ume 2. 306p. Order Number DE92001102. Source: OSTI; NTIS. 

The objectives of this program are to: develop a passive, highly 
selective, molecular sieve membrane capable of purifying coal pro- 
cess conversion gases at temperatures over 600C; fabricate and 
determine the performance characteristics of such a membrane 
based on a practical (i.e., low cost, high surface area) support 
module. This work involved use of porous alumina disks as mem- 
brane supports and focused on membrane coatings of refractory 
oxides, including alumina, zirconia, ceria, and silica. Results are 
discussed for the following: disk-supported membrane preparation 
and chemistry, properties of disk-supported gas separation mem- 
branes, development of high-temperature membrane support 
module, membrane development on monolithic supports. 


20686 (DOE/METC-91/6123-Vol.2, pp. 457-464) The MAG- 
SORB process for bulk lon of carbon dioxide. Carty, 
R.H. (inst. of Gas Technology, Chicago, IL (United States)); Knight, 
R.A. USDOE Morgantown Energy Technology Center, WV (United 
States). 1991. DOE Contract AC21-90MC26364. (CONF-91081 16— 
Vol.2: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, , WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review meeting. Vol- 
ume 2. 306p. Order Number DE92001102. Source: OSTI; NTIS. 

The overall objective of the program is to evaluate and develop a 
high-temperature process for CO, separation using a MgO/K,CO, 
sorbent, which has the potential to significantly reduce the capital 
and operating costs for converting raw fuel gas to synthesis gas. 
The specific objectives address the following technical topics: in- 
vestigation of the CO2absorptior/desorption rates of a MgO/K2CO3 
sorbent as a function of system temperature and pressure; determi- 
nation of the effects of HoS and NH, on absorption characteristics; 
testing of the in absorption/desorption characteristics after 
3, 7, and 20 full cycles; examination of the chemical and physical 
changes in the sorbent as a result of the absorption/desorption cy- 
cles; analysis of the experimental data to determine the optimal 
operating conditions for the CO2 removal system; a systems analy- 
sis to develop optimum schemes for integrating the proposed bulk 
gas separation with selected gasification and gas-upgrading pro- 
cesses; a technoeconomic analysis and comparison of the novel 
COz separation scheme with conventional alternatives. Results are 
discussed for sorbent preparation, thermobalance testing, and sys- 
tems analysis/technoeconomic evaluation. 


20687 (DOE/METC-91/6123-Vol.2, pp. 465-471) Pilot-scale 
testing of hot-gas systems. Haley, J.S. (Univ. of North 
Dakota, Grand Forks (United States)); Hurley, J.P. USDOE Mor- 
gantown Energy Technology Center, WV (United States). 1991. 
DOE Contract FC21-86MC10637. (CONF-9108116—Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The goal of the hot-gas cleanup project at the Energy and Envi- 
ronmental Research Center is to build and operate a hot-gas 
cleanup test loop in conjunction with various pilot-scale advanced 
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systems currently in operation at the Center. The test loop wili be 
used to test various filtration methods under a variety of operating 
conditions to enhance the operation of the research systems. The 
Center is currently operating pilot-scale reactors of the following 
types: a fluidized-bed mild gasifier, a fluidized-bed catalytic reactor 
for the production of hydrogen, and a pressurized fluidized-bed 
combustor. Each of these systems has potential applications for 
advanced combined cycle power systems which require hot-gas 
cleanup systems. Issues to be addressed include particulate collec- 
tion efficiency, filter cleaning methods, and ash/alkali interactions. 


20688 (DOE/METC—91/6123-Vol.2, pp. 472-480) Alkali sor- 
ber (RABSAM). Lee, S.H.D. (Argonne National Lab., IL (United 
States)); Swift, W.M. USDOE Morgantown Energy Technology 
Center, WV (United States). 1991. (CONF-9108116—Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The presence of vapor-phase alkalis, such as chlorides and sul- 
fates of sodium and potassium, in PFBC exhaust can lead to 
unacceptable corrosion of the turbine blade materials. The objec- 
tive of this work is to develop a regenerable activated-bauxite 
sorber alkali monitor (RABSAM) that requires no high-temperature/ 
high-pressure (HTHP) sampling line for the reliable in situ mea- 
surement of alkali-vapor concentration in the exhaust from the 
pressurized fluidized-bed combustion (PFBC) of coal. Results are 
described for the following: deactivation of clay minerals in acti- 
vated bauxite, thermodynamic estimate for complete deactivation of 
clay minerals, 6M LiCl solution impregnation, removal of residual 
water-soluble alkalis in RABA (regenerable activated-bauxite adsor- 
bent), and HTHP testing of RABA. 


20689 (DOE/METC—91/6123-Vol.2, pp. 481-490) Comparative 
study of the reactions of metal oxides with SO, and HS. Sotir- 
chos, S.V. (Univ. of Rochester, NY (United States)). USDOE 
Morgantown Energy Technology Center, WV (United States). 1991. 
DOE Contract FG22-90PC90301. (CONF-9108116—Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The primary objective of this project is the investigation of the ef- 
fects of pore structure on the capacity of porous metal oxides for 
removal of gaseous pollutants from flue gases of power plants 
(SOz) and hot coal gas (primarily H2S). Porous calcines obtained 
from natural precursors (limestones and dolomites) and sorbents 
based on oxides of zinc, iron, and/or copper will be used as model 
systems in the experimental studies, which will include reactivity 
evolution studies and pore structure characterization using a vari- 
ety of methods. Work will focus on oxides that can react 
(sufficiently fast) both with SO2 and H2S. The authors intend to ap- 
propriately exploit the differences of the sulfidation and sulfation 
reactions (for instance, different molar volumes of solid products) to 
elucidate the dependence of the sorptive capacity of a porous sor- 
bent on its physical microstructure. The project, materials, and 
procedures are described. Discussions are presented on sulfidation 
results and some theoretical results. 


20690 (DOE/METC—91/6123-Vol.2, pp. 491-498) Ceramic 
fiber-ceramic matrix hot-gas filters. Stinton, D.P. (Oak Ridge Na- 
tional Lab., TN (United States)); McLaughlin, J.C.; Graham, D.W. 
USDOE Morgantown Energy Technology Center, WV (United 
States). 1991. (CONF-9108116—Vol.2: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

SiC is currently the prime candidate for the matrix and protective 
seal coat of fiber-reinforced ceramic matrix composites because of 
its high retained strength to 1,400C, excellent oxidation resistance, 
good thermal shock resistance, and light weight. Unfortunately, 
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sodium, potassium and steam have been shown to cause degrada- 
tion of SiC at temperatures above ~1,200C. However, corrosion 
has not been recognized as a significant problem because current 
components can survive only several hundred hours of testing due 
to thermal and mechanical stresses. After improved designs and 
materials permit tests of longer duration, the severity of the corro- 
sion problem will become more evident. The outer surfaces of SiC 
components oxidize at high temperatures to form a silica layer that 
inhibits further oxidation. However, sodium from the environment or 
impurities present in the fuel can react with this silica layer, such 
that it is no longer protective. The primary corrosion mechanism is 
the formation of a sodium-silicate liquid phase at temperatures 
above ~800C, the eutectic temperature in the sodium-silicate sys- 
tem. The objective of the reported research is to develop a coating 
that will protect the SiC-matrix composites, filters, or coatings from 
sodium corrosion as well as provide oxidation protection. Results 
on the corrosion testing of Al,TiIOs, ZrTiO,, and 3Al203-2SiO2 
(mullite) are briefly described. 


20691 (DOE/METC—91/6123-Vol.2, pp. 499-503) Filuid-bed 
gasifier for hot gas cleanup units. Kanosky, J.P. USDOE Mor- 
gantown Energy Technology Center, WV (United States). 1991. 
(CONF-9108116—Vol.2: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 306p. Order Number DE92001102. 
Source: OSTI; NTIS. 

METC's fluid-bed gasifier (FBG) was part of the Advanced Gasi- 
fication Concepts (AGC) Project initiated in FY 77. METC’s FBG 
was designed to study certain gasification/in-bed cleanup technolo- 
gies and to act as a generator of a well-characterized, hot, 
particulate- and sulfur-laden gas for the study of advanced down- 
stream cleanup technologies. Important cleanup problems that 
have been or could be studied include hot sulfur gas removal con- 
cepts, alkali gettering concepts, ammonia removal schemes, and 
hot particulate removal devices. The advanced, integrated, hot gas 
cleanup concepts that are being studied have the potential to im- 
prove, combine, or optimize unit operations in power generation, 
synthesis gas, and other systems. This paper describes the 
fluidized-bed gasifier. 


20692 (DOE/METC-91/6123-Vol.2, pp. 504-511) Copper- 
based supported sorbents for hot gas desulfurization. 
Gasper-Galvin, L.D.; Atimtay, A.T. USDOE Morgantown Energy 
Technology Center, WV (United States). 1991. (CONF-9108116— 
Vol.2: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, Morgantown, WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review meeting. Vol- 
ume 2. 306p. Order Number DE92001102. Source: OSTI; NTIS. 

A zeolite-supported sorbent containing a ternary metal oxide mix- 
ture, including copper, molybdenum, and manganese oxides, was 
studied for its ability to remove hydrogen sulfide from a simulated 
coal gas. Experiments were conducted in a fixed-bed reactor at 
871C (1,600F) and 205 kPa (15 psig). For comparison, supported 
sorbents containing each individual metal oxide were tested in a 
similar manner. The combination of the three metal oxides 
displayed synergism with respect to increasing desulfurization effi- 
ciency and capacity. The supported sorbents generally showed 
increased crush strength after five and one-half sulfidatior/ 
regeneration cycles. 


20693 (DOE/METC-—91/6123-Vol.2, pp. 516-532) Lab-scale 
sorbent development. Grindley, T. USDOE Morgantown Energy 
Technology Center, WV (United States). 1991. (CONF-9108116— 
Vol.2: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, Morgantown, WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review meeting. Vol- 
ume 2. 306p. Order Number DE92001102. Source: OSTI; NTIS. 
In the course of developing high-temperature, regenerable desul- 
furization sorbents at METC, it has become evident that there is an 
inevitable decline with cycling in the amount of sulfur absorbed by 
the sorbent before breakthrough of hydrogen sulfide, the main sul- 
fur constituent of coal-derived producer gas. It is hypothesized that 
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structural changes within the sorbent, such as crystallite growth and 
porosity changes, are the most probable cause of the performance 
deterioration. This study attempts to quantify these effects for two 
main categories of sorbent, based on zinc ferrite and zinc titanate, 
particularly in the light of a previous finding that the presence of 
chloride in a gas stream increases the multi-cycle deterioration of 
zinc ferrite sorbents. Crystallite size was measured by means of an 
X-ray diffraction technique and porosity by mercury porosimetry 
and nitrogen adsorption for large and small pores, respectively. 


20694 (DOE/METC-91/6123-Vol.2, pp. 533-540) METC’s 
synthetic gas generator project. Monahan, M.J. USDOE Morgan- 
town Energy Technology Center, WV (United States). 1991. 
(CONF-9108116—-Vol.2: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). in Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 306p. Order Number DE92001102. 
Source: OSTI; NTIS. 

The purpose of the METC Synthetic Gas (SYNGAS) Generator 
project is to develop and implement a process design to supply a 
synthetic gas to METC hot gas clean-up activities. The generator 
will be the primary source of gas for the intermediate scale, hot 
gas cleanup development unit, which at present is projected to be 
an 18-inch diameter, fluidized-bed, zinc ferrite, desulfurization ves- 
sel. The SYNGAS Generator is presently in the detailed design 
stage; thus, no operation information is available. Models of the 
system have however, been developed through the use of the Ad- 
vanced System for Process Engineering (ASPEN) and NASA 
Chemical Equilibrium Code (CEC) software packages. These mod- 
els show that favorable gas compositions are theoretically possible 
for the SYNGAS Generator system. Much of the information pre- 
sented in this paper was tabulated from the results given by these 
software packages. 


20695 (DOE/METC-91/6123-Vol.2, pp. 541-546) METC in- 
house hot gas desulfurization research. Mei, J.S.; Gansiey, R.; 
Everitt, C.E. USDOE Morgantown Energy Technology Center, WV 
(United States). 1991. (CONF-9108116—Vol.2: 11. annual gasifica- 
tion and gas stream cleanup system contractor's review meeting, 
Morgantown, WV (United States), 13-15 Aug 1991). In Proceed- 
ings of the eleventh annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 2. 306p. Order Num- 
ber DE92001102. Source: OSTI; NTIS. 

The objective of METC’s in-house hot gas desulfurization 
research is to develop and evaluate processes for removing hydro- 
gen sulfide and other contaminants from hot gasifier fuel gas 
streams. Specifically, parametric performance and endurance test- 
ing of different candidate sorbents will be conducted in both the 
low- and high-pressure reactors. Furthermore, this project will pro- 
vide the necessary data to support the development and design of 
a fluidized-bed, hot gas desulfurization, process development unit. 
Exploratory testing of new concepts will also be performed when 
suitable. Results are presented on the physical properties of the 
tested sorbent, effect of particle size on sulfidation performance, ef- 
fect of pressure on sulfidation performance of zinc ferrite sorbent. 


20696 (DOE/METC—91/6123-Vol.2, pp. 547-555) Bench- 
scale, fluid-bed, hot-gas desulfurization projects at METC. 
Rockey, J.M.; Walczak, S.C.; Shoemaker, S.S.; Grindley, T. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
1991. (CONF-9108116—Vol.2: 11. annual gasification and gas 
stream cleanup system contractor's review meeting, Morgantown, 
WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The Morgantown Energy Technology Center (METC) has initi- 
ated hot gas desulfurization (HGD) technologies over the past 
decade. In the past, fixed-bed desulfurization techniques have 
been investigated. Presently, high temperature fluid-bed processes 
are being developed whereby sulfur-containing compounds are re- 
moved from coal-derived fuel gases. These processes have the 
potential to be integrated into gasification combined-cycle (IGCC) 
power plants. At METC, several bench-scale, fluid-bed projects are 
underway in an effort to: create a unit capable of operating while 


continuously feeding and withdrawing solids to study desulfuriza- 
tion and regeneration of metal oxide sorbents (namely zinc ferrite) 
using hot coal gas generated from a fluid-bed gasifier; investigate 
the rapid regeneration of HGD sorbents in a riser tube during 
transport with excess air; and investigate and measure catalytic 
cracking of injected tar and removal of its sulfur content in a 
fluid-bed gasifier sidestream by mixing a zeolite catalyst with desul- 
furization sorbent. These projects are all currently in the design/ 
modification/construction phases. 


20697 (DOE/METC-91/6123-Vol.2, pp. 556-565) Preliminary 
conceptualization of METC’s fluid-bed, hot-gas desulfurization 
PDU. Bissett, L.A.; Rockey, J.M.; Walczak, S.C. USDOE Morgan- 
town Energy Technology Center, WV (United States). 1991. 
(CONF-9108116—Vol.2: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 306p. Order Number DE92001102. 
Source: OSTI; NTIS. 

Various aspects of the PDU, as it is presently conceptualized, 
are given in the following sections. The design is at an early stage 
of development; thus, these are preliminary and some will likely 
change as design activities proceed. Some broad design parame- 
ters, a preliminary flow diagram, and initial determinations of vessel 
sizes, features, and layout are presented. In addition, provisions 
being incorporated to enhance overall flexibility and the resulting 
capabilities to test numerous configurations during integrated and 
non-integrated operations are discussed. 


20698 (DOE/METC—91/6123-Vol.2, pp. 566-568) METC in- 
house particulate cleanup program. Chiang, Takuan; Dennis, 
R.A. USDOE Morgantown Energy Technology Center, WV (United 
States). 1991. (CONF-9108116—Vol.2: 11. annual gasification and 
gas stream cleanup system contractor's review meeting, Morgan- 
town, WV (United States), 13-15 Aug 1991). In Proceedings of the 
eleventh annual gasification and gas stream cleanup systems con- 
tractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The objective of the METC in-house particulate cleanup program 
is to “evelop and advance laboratory findings on high-temperature 
and high-pressure (HTHP) dust-cake filtration for commercial-scale 
demonstration of Clean Coal projects. Another objective is to de- 
velop HTHP dust-cake filtration for use in other Fossil Energy 
programs that require hot gas cleanup. Among various particulate 
removal devices developed by METC contractors, the ceramic 
cross-flow filter and the candle filter were selected for the in-house 
laboratory optimization program. To find optimum configurations for 
both filters, a laboratory-scale, two-dimensional cold flow plastic 
model is being set up to investigate parameters that may limit the 
fiter aspect ratio and center-to-center spacing, and thus, the filter 
size and filter economics. Parameters of primary concern include 
inlet gas velocity and dust loading for the cross-flow filter, and dust 
redeposition for the candle filter. Findings are expected to finalize 
the fitter design and to assist the filter cost evaluation. New and 
improved filter configuration and dust-cake removing techniques 
are another expected result. 


20699 (DOE/METC-91/6123-Vol.2, pp. 569-576) Solid facill- 
tated transport membranes for high-temperature gas 
desulfurization. Jalan, V. (ElectroChem, Inc., Woburn, MA (United 
States)); Ryu, Jae. USDOE Morgantown Energy Technology Cen- 
ter, WV (United States). 1991. DOE Contract FG02-90ER80908. 
(CONF-9108116—Vol.2: 11. annual gasification and gas stream 
cleanup system contractor’s review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 306p. Order Number DE92001102. 
Source: OSTI; NTIS. 

The objective of this project is to demonstrate the feasibility of 
metal oxide membranes for the desulfurization of hot coal gas via 
facilitated transport. The key aspects of this research program are 
to: deposit reactive metal oxide thin films on porous ceramic 
substrates; determine the chemical and physical properties of covi- 
posite membranes, particularly the stability of this material to the 
anticipated conditions of operation; and proof-of-concept test for 
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desulfurization of a simulated coal gas mixture. The project is de- 
scribed and results are given on composite membrane fabrication, 
permeation test, and proof of concept testing. 


20700 (DOE/METC-—91/6123-Vol.2, pp. 577-580) Calderon 
coal gasification process development unit design and test 
program. Madison, E. (Calderon Energy Co., Bowling Green, OH 
(United States)); Probert, P.; Calderon, A. USDOE Morgantown 
Energy Technology Center, WV (United States). 1991. DOE Con- 
tract FG21-87MC24138. (CONF-9108116—-Vol.2: 11. annual 
gasification and gas stream cleanup system contractor's review 
meeting, Morgantown, WV (United States), 13-15 Aug 1991). In 
Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The Calderon process integrates the production of a rich fuel 
gas for methanol conversion and a lean fuel gas for electric power 
generation. The feeds to this process include run-of-mine coal, air, 
water and make up lime sorbent, while the major products are 
methanol and electricity. Siag and elemental sulfur are by-products. 
The test program is intended to demonstrate the integrated opera- 
tion of the separate components of the Calderon gasification/hot 
gas cleanup process, and to duplicate conditions that would occur 
in a commercial application of the process. In this way its operation 
is to provide necessary design data and demonstration of process 
and equipment including materials of construction. Items of particu- 
lar interest to demonstration include: verification of hot gas cleanup 
for sulfur removal; verification of sorbent regeneration with elemen- 
tal sulfur recovery; and verification of process and mechanical 
performance of the heat transfer equipment including: run-of-mine 
coal usage; the pyrolyzer; slag tap; sorbent recirculation; and 
mixed feeds of coal with other materials such as tires and wastes. 


20701 (DOE/METC-91/6123-Vol.2, pp. 583-588) Hydrogen 
separation by ceramic membranes in coal gasification. 
Gavalas, G.R. (California Inst. of Tech., Pasadena, CA (United 
States)). USDOE Morgantown Energy Technology Center, WV 
(United States). 1991. DOE Contract AC21-90MC26365. (CONF- 
9108116—Vol.2: 11. annual gasification and gas stream cleanup 
system contractor's review meeting, Morgantown, WV (United 
States), 13-15 Aug 1991). In Proceedings of the eleventh annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 2. 306p. Order Number DE92001102. Source: 
OSTI; NTIS. 

The general objective of this project is to develop inorganic 
membranes for separation of hydrogen from coal gas at high tem- 
peratures. The project includes the following tasks: (i) membrane 
development by chemical vapor deposition of dense SiO, or TiO, 
layers within the pores of support tubes, (ii) membrane characteri- 
zation, (iii) tests of membrane stability to extended operation in 
contact with a simulated coal gas, (iv) development of a model for 
combined shift reaction and membrane hydrogen separation, and 
(v) comparative economic analysis of membrane-based hydrogen 
production and a conventional process of hydrogen production 
from coal. Preliminary results are presented for one-sided deposi- 
tion of SiO2 and TiO2 membranes, stability tests, and the shift 
reactor model. 


20702 (DOE/METC-—91/6123-Vol.2, pp. 616-624) Gas separa- 
tions using ceramic membranes. Lin, C.L. (Alcoa Separations 
Technology, Inc., Warrendale, PA (United States)); Liu, P.K.T. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
1991. DOE Contract AC21-88MC25135. (CONF-9108116—Vol.2: 
11. annual gasification and gas stream cleanup system contractor's 
review meeting, Morgantown, WV (United States), 13-15 Aug 
1991). In Proceedings of the eleventh annual gasification and gas 
stream cleanup systems contractors review meeting. Volume 2. 
306p. Order Number DE92001102. Source: OSTI; NTIS. 

In recent years, the use of ceramic membranes for high temper- 
ature gas separations has been gaining considerable attention. The 
objective of this research and development effort are: (1) evalua- 
tion of existing state of the art ceramic membranes with particular 
emphasis on material stability, product optimization and gas sepa- 
ration efficiency; (2) development of mathematical models to 
simulate gas separations for a range of conditions encountered in 
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coal offgas cleanup operations and verification of results with ex- 
perimental permeation and separation measurements at high 
temperatures (greater than 500C) and high pressures (greater than 
10 atm) using existing membranes; (3) modifications of ceramic 
membrane to optimize and/or improve overall separation perfor- 
mance; (4) for the purpose of process development and economic 
analysis, the performance of optimized products will be quantified 
under the proposed coal processing environments. Existing 
commercially available -y-AlsO, membranes offered by Alcoa Sepa- 
rations were used in this study. These membranes were modified 
with oxides to reduce the pore diameter. Results are given for 
membrane characterization and performance. 


20703 (DOE/METC-91/6123-Vol.2, pp. 625-633) Develop- 
ment of hollow-fiber catalytic-membrane reactors for 
high-temperature gas cleanup. Ma, Y.H. (Worcester Polytechnic 
Inst., MA (United States)); Moser, W.R.; Bhandarkar, M. USDOE 
Morgantown Energy Technology Center, WV (United States). 1991. 
DOE Contract AC21-89MC26372. (CONF-9108116—Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

This project is geared toward the development of a process to 
remove H2S and NH; from the IGCC gas mixtures at high temper- 
atures and pressures, employing a catalytic, hollow fiber, silica 
glass membrane reactor. The goals of this research are to estab- 
lish the feasibility of using hollow fiber glass membranes in this 
application, to generate useful data for modeling, optimizations and 
scale up designs, and to provide economic evaluation of the pro- 
posed process. The project consists of the following main activities: 
(1) synthesis of the hollow fiber membranes; (2) introduction of the 
catalytic component into the hollow fiber membrane; (3) investiga- 
tion of gas separation and the proposed reactions in the 
membrane reactor; (4) process development for the cleanup of the 
simulated gas with a gas composition similar to that from an IGCC 
system. Results are discussed for the following: hollow fiber mem- 
brane reactor fabrication, permeation/reaction apparatus, gas flows 
in the hollow fiber, permeation of gases, characterization of cata- 
lyst deposition, and effect of heating the membrane in air. 


20704 (DOE/METC—91/6123-Vol.2, pp. 634-639) Gas separa- 
tions using ceramic membranes. Roberts, D.L. (SRI 
International, Menlo Park, CA (United States)). USDOE Morgan- 
town Energy Technology Center, WV (United States). 1991. DOE 
Contract AC21-88MC25204. (CONF-9108116—Vol.2: 11. annual 
gasification and gas stream cleanup system contractor's review 
meeting, Morgantown, WV (United States), 13-15 Aug 1991). In 
Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 

The objective of this project is to demonstrate the feasibility of 
using novel hollow fiber silica membranes to perform high tempera- 
ture (1,000 to 2,000F) and high pressure (150 to 1,000 psia) gas 
separations associated with advanced power generation systems 
such as direct coal-fueled turbines (DCFT) and integrated gasifica- 
tion combined cycle processes (IGCC). Potential gas separation 
applications in IGCC power generation systems include hydrogen 
recovery and removal of acid gases such as carbon dioxide and 
hydrogen sulfide. DCFT technology could benefit by using silica 
hollow fiber membranes to remove sulfur and nitrogen oxides at 
high temperature. Results are presented on the performance of 
glass fibers for N2/CO2 separation and H2/CO separation in the 
temperature range of 400-700F. 


20705  (DOE/METC-91/6123-Vol.2, pp. 640-648) Facilitated 
transport ceramic membranes for high-temperature gas 
cleanup. Minford, E. (Air Products and Chemicals, Inc., Allentown, 
PA (United States)); Quinn, R. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). 1991. DOE Contract 
AC21-90MC26038. (CONF-9108116-Vol.2: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 





contractors review meeting. Volume 2. 
DE92001102. Source: OSTI; NTIS. 

The objective of this project is to demonstrate the feasibility of 
developing high temperature, high pressure, facilitated transport 
ceramic membranes in order to control gaseous contaminants in 
Integrated Gasification Combined Cycle (IGCC) systems. Results 
are discussed for the following: construction of the experimental 
unit, evaluation of carbonate salt mixtures, development of a mem- 
brane model, screening of ceramic substrates, characterization of 
wetting behavior, fabrication of lithium aluminate, and the initiation 
of wicking studies. 
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20706 (DOE/METC/C—92/7012) Status report on the US 
DOE-sponsored coakfired r projects. Ghate, M.R.; 
Rekos, N.F. Jr.; Buvinger, B.J. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-920814—2: 9. 
world clean air congress and exhibition: towards the year 2000 - 
critical issues in the global environment, Montreal (Canada), 30 
Aug - 4 sep 1992). Order Number DE92011757. Source: OSTI; 
NTIS; GPO Dep. 

Among the several clean coal technologies that DOE is develop- 
ing there are as repowering technologies. The repowering 
technologies can be grouped into two categories. One is based on 
coal gasification as a means to convert coal into clean products to 
power gas turbines to generate electricity, and the other is based 
on coal combustion where coal is combusted to produce steam to 
power steam turbines to generate electricity. The concept of repow- 
ering is based on an idea where old and inefficient coal conversion 
technology is replaced with either of the above two types, while 
keeping most of the infrastructure in place. From an environmental 
standpoint, repowering concepts provide a future of sustained re- 
duction in nationwide emissions of CO2, SO2, oxides of nitrogen, 
particulate matter, and solid waste. Currently, DOE has five coal 
gasification-based and five coal combustion-based projects in vari- 
ous stages of demonstration. Attempts are made in this paper to 
discuss some of the environmental attributes of these projects. 


20707 
tated iron catalysts with improved stability: 
progress report No. 10, December 16, 1 

Abrevaya, H. UOP, Inc., Des Plaines, IL (United States). 6 May 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79812. Order Number 
DE92014630. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to identify the chemical princi- 
ples governing the deactivation of precipitated iron catalysts during 
Fischer-Tropsch synthesis and to use these chemical principles in 
the design of catalysts suitable for slurry reactors. The performance 
targets are 88% CO+Hz2 conversion with less than 1% deactivation/ 
day for 1 month and a methane and ethane selectivity of no more 
than 7% (based on hydrocarbons and oxygenates only) at a space 
velocity of at least 2 normal liters per hr gram iron (NL/hr/gFe) us- 
ing a synthesis gas with 0.5—-1.0 H2:Co ratio in a slurry reactor. 


(DOE/PC/79812-T7) The development of precip! 


Technical 
il 31, 1990. 


20708 (DOE/PC/79923-T11) The effect of chemical addi- 
tives on the synthesis of ethanol: Final technical report, 
September 15, 1987—-March 15, 1992. Chuang, S.S.C. Akron 
Univ., OH (United States). Dept. of Chemical Engineering. 6 Mar 
1992. 166p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92013242. Source: OSTI; NTIS; GPO Dep. 

The objective of this research was to investigate the reaction 
mechanism of higher alcohol and aldehyde synthesis from syngas 
and the role of additives in the synthesis. An in situ IR reaction 
system and prebe molecule technique were developed to study ad- 
sorbed species, active sites, and reaction pathway during reaction. 
The catalysts used for this study included silica-supported Rh, Ru, 
and Ni. (VC) 


20709 (DOE/PC/79930-T8) Pyrolysis and gasification of 
coal at high temperatures: Final technical report, September 
15, 1987-September 14, 1991. Zygourakis, K. Rice Univ., Hous- 
ton, TX (United States). Dept. of Chemical Engineering. 10 Feb 
1992. 165p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG22-87PC79930. 
DE92013241. Source: OSTI; NTIS; GPO Dep. 

The macropore structure of chars is a major factor in determin- 
ing their reactivity during the gasification stage. The major 
objectives of this contract were to (a) quantify by direct measure- 
ments the effect of pyrolysis conditions of the macropore structure, 
and (b) establish how the macropores affected the reactivity pat- 
tern, the ignition behavior and the fragmentation of the char 
particles during gasification in the regime of strong diffusional limi- 
tations. Results from this project provide much needed information 
on the factors that affect the quality of the solid products (chars) of 
coal utilization processes (for example, mild gasification pro- 
cesses). The reactivity data will also provide essential parameters 
for the optimal design of coal gasification processes. (VC) 


20710 (DOE/PC/79930-T9) Pyrolysis and gasification of 
coal at high temperatures: Quarterly progress report No. 5, 
September 15, 1988—December 15, 1988. Zygourakis, K. Rice 
Univ., Houston, TX (United States). Dept. of Chemical Engineering. 
[1988]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79930. Order Number 
DE92013608. Source: OSTI; NTIS; GPO Dep. 

Coals of different ranks will be pyrolyzed in a microscope hot- 
stage reactor using inert and reacting atmospheres. The 
macropore structure of the produced chars will be characterized 
using video microscopy and digital image processing techniques to 
obtain pore size distributions. Comparative studies will quantify the 
effect of pyrolysis conditions (heating rates, final heat treatment 
temperatures, particle size and inert or reacting atmosphere) on 
the pore structure of the devolatilized chars. The devolatilized 
chars will be gasified in the regime of strong intraparticle diffusional 
limitations using O2/N2 and O2/H2O0/N22 mixtures. Constant tem- 
perature and programmed-temperature experiments in a TGA will 
be used for these studies. Additional gasification experiments per- 
formed in the hot-stage reactor will be videotaped and selected 
images will be analyzed to obtain quantitative data on particle 
shrinkage and fragmentation. Discrete mathematical models will be 
developed and validated using the experimental gasification data. 


20711 (DOE/PC/79930-T11) Pyrolysis and gasification of 
coal at high temperatures: Quarterly pr a oe 
December 15, 1988-March 15, 1989. eaenia, i . Rice Univ., 

Houston, TX (United States). Dept. of Chemical Engineering. 
[1989]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79930. Order Number 
DE92013611. Source: OSTI; NTIS; GPO Dep. 

Coals of different ranks will be pyrolyzed in a microscope hot- 
stage reactor using inert and reacting atmosphere. The macropore 
structure of the produced chars will be characterized using video 
microscopy and digital image processing techniques to obtain pore 
size distributions. Comparative studies will quantify the effect of py- 
rolysis conditions (heating rates, final heat treatment temperatures, 
particle size and inert or reacting atmosphere) on the pore structure 
of the devolatilized chars. The devolatilized chars will be gasified in 
the regime of strong intraparticle diffusional limitations using O2/Ne2 
and O2/H2O0/N22 mixtures. Constant temperature and programmed- 
temperature experiments in a TCA will be used for these studies. 
Additional gasification experiments performed in the hot-stage re- 
actor will be videotaped and selected images will be analyzed to 
obtain quantitative data on particle shrinkage and fragmentation. 


20712 (DOE/PC/79930—-T12) Pyrolysis and gasification of 
coal at high tem : Quarterly progress report No. 7, 
March 15, 1988—June 15, 1989. Zygourakis, K. Rice Univ., Hous- 
ton, TX (United States). Dept. of Chemical Engineering. [1989]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-87PC79930. Order Number DE92013612. Source: 
OSTI; NTIS; GPO Dep. 

Coals of different ranks will be pyrolyzed in a microscope hot- 
stage reactor using inert and reacting atmospheres. The 
macropore structure of the produced chars will be characterized 
using video microscopy and digital image processing techniques to 
obtain pore size distributions. Comparative studies will quantify the 
effect of pyrolysis conditions (heating rates, final heat treatment 
temperatures, particle size and inert or reacting atmosphere) on 
the pre structure of the devolatilized chars. The devolatilized chars 
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will be gasified in the regime of strong intraparticle diffusional limi- 
tations using 02/N2 and O2/H20/N2 mixtures. Constant temperature 
and programmed-temperature experiments in a TGA will be used 
for these studies. Additional gasification experiments performed in 
the hot-stage reactor will be videotaped and selected images will 
be analyzed to obtain quantitative data on particle shrinkage and 
fragmentation. Discrete mathematical models will be developed 
and validated using the experimental gasification data. 


20713 (DOE/PC/79930-T13) Pyrolysis and gasification of 
coal at high temperatures: Quarterly progress report No. 8, 
June 15, 1989-September 15, 1989. Zygourakis, K. Rice Univ., 
Houston, TX (United States). Dept. of Chemical Engineering. 
[1989]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79930. Order Number 
DE92013613. Source: OSTI; NTIS; NTIS (US Sales Only). AECL; 
GPO Dep. 

Coals of different ranks will be pyrolyzed in a microscope hot- 
stage reactor using inert and reacting atmospheres. The 
macropore structure of the produced chars will be characterized 
using video microscopy and digital image processing techniques to 
obtain pore size distributions. Comparative studies will quantify the 
effect of pyrolysis conditions (heating rates, final heat treatment 
temperatures, particle size and inert or reacting atmosphere) on 
the pore structure of the devolatilized chars. The devolatilized 
chars will be gasified in the regime of strong intraparticle diffusional 
limitations using O2/N2 and O2/H2O0/N>2 mixtures. Constant temper- 
ature and programmed-temperature experiments in a TGA will be 
used for these studies. Additional gasification experiments per- 
formed in the hot-stage reactor will be videotaped and selected 
images will be analyzed to obtain quantitative data on particle 
shrinkage and fragmentation. Discrete mathematical models will be 
developed and validated using the experimental gasification data. 


20714 (DOE/PC/88814—-T8) Fundamental studies of retro- 
grade reactions in direct liquefaction: Topical report, 
September 30, 1988—September 30, 1989. Serio, M.A.; Solomon, 
P.R.; Bassilakis, R.; Kroo, E. Advanced Fuel Research, Inc., East 
Hartford, CT (United States). [1989]. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88814. 
Order Number DE92013708. Source: OSTI; NTIS; GPO Dep. 
Most of the proposed processing schemes for improving 
liquefaction yields involve favoring bond-breaking and radical stabi- 
lization reactions over the retrograde reactions. The retrograde 
reactions are often encountered before liquefaction temperatures 
are reached. The objective of this program is to elucidate and 
model the retrograde reaction chemistry in direct coal liquefaction 
through the application of experimental techniques and theoretical 
models which have been successfully employed at Advanced Fuel 
Research (AFR) and SRI International (a subcontractor) to under- 
stand and predict coal reaction behavior. The study of retrograde 
reactions is being done using an integrated approach using exten- 
sive characterization of the liquefaction chemistry of three kinds of 
systems: (1) model polymers; (2) coal; and (3) modified coals. 


20715 


(DOE/PC/88818-12) Two-stage, close coupled cat- 
alytic liquefaction of coal: Twelfth quarterly report, 1 July 
1991-30 September 1991. Comolli, A.G.; Johanson, E.S.; Pan- 
velker, S.V.; Popper, G.A.; Stalzer, R.H. Hydrocarbon Research, 
Inc., Princeton, NJ (United States). Jan 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 


88PC88818. Order Number DE92013821. Source: 
GPO Dep. 

This quarterly report covers activities of the Two-Stage, Close- 
Coupled Catalytic Liquefaction of Coal program during the period 
July 1—September 30, 1991, at Hydrocarbon Research, Inc. in 
Lawrenceville and Princeton, New Jersey. This DOE contract pe- 
riod is from October 1, 1988—-December 31, 1991. The overall 
purpose of the program is to achieve higher fields of better quality 
transportation and turbine fuels and to lower the capital and 
production costs in order to make the products from direct coal liq- 
uefaction competitive with other fossil fuel products. Work in the 
third quarter of 1991 was concerned mostly with preparations for a 
PDU run on Wyoming Black Thunder Coal. This entailed microau- 
toclave evaluation of feed coal prepared at Empire Coke Company 


OSTI; NTIS; 
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for HRI, modeling of operating conditions and compietions of reac- 
tor modifications. Preparation of Bench and Microautoclave run 
reports for inclusion in a contract Topical Report continued. Data 
from Laboratory and Bench-Scale Studies from 1990 and 1991 
was reported at the DOE Contractors’ meeting in September. 


20716 (DOE/PC/88818-13) Two-stage, close coupled 
catalytic liquefaction of coal: Thirteenth quarterly report, 1 Oc- 
tober 1991-30 December 1991. Comolli, A.G.; Johanson, E.S.; 
Lee, L.K.; Popper, G.A.; Stalzer, R.H. Hydrocarbon Research, Inc., 
Princeton, NJ (United States). Feb 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88818. Order Number DE92013822. Source: OSTI; NTIS; 
GPO Dep. 

This quarterly report covers activities of the Two-Stage, Close- 
Coupled Catalytic Liquefaction of Coal program during the period 
October 1—December 31, 1991, at Hydrocarbon Research, Inc. in 
Lawrenceville and Princeton, New Jersey. This DOE contract period 
is from October 1, 1988 to March 31, 1992. The overall purpose of 
the program is to achieve higher yields of better quality transporta- 
tion and turbine fuels and to lower the capital and production costs 
in order to make the products from direct coal liquefaction competi- 
tive with other fossil fuel products. The quarterly report covers work 
on Laboratory Testing, PDU Activities and Administration. 


20717 (DOE/PC/88940—-T12) Fundamental studies in pro- 
duction of Co-C, hydrocarbons from coal: Progress report No. 
13, September 1, 1991—-November 30, 1991. Wiser, W.H.; Obliad, 
A.G. Utah Univ., Salt Lake City, UT (United States). Dept. of Fuels 
Engineering. Dec 1991. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-88PC88940. Order Num- 
ber DE92013808. Source: OSTI; NTIS; GPO Dep. 

An envelope of parameter values has been experimentally identi- 
fied in our laboratory, heretofore unexplored, for the catalytic 
hydrogenation and hydrocracking of coal which leads to yields of 
C2—C, hydrocarbons in excess of 50 weight percent of the coal, in 
a direct, single stage process under mild conditions. In this re- 
search program, an innovative and highly sophisticated reactor 
system, designed an constructed by us, will obtain data to define 
the reaction pathways leading directly from coal to high yields of 
C2—C, hydrocarbons, and to provide insight into the mechanisms 
of the conversion reactions. A computer program will be developed 
to define the maximum yields of C2, C3, and C4 hydrocarbons 
thermodynamically possible in such a system, as a function of tem- 
perature, pressure and percent steam in the steam-hydrogen 
stream to the reactor, for the type of dual-functional catalyst identi- 
fied as essential to the conversion process. The process will then 
be optimized for production of each of the hydrocarbons Co, Cs, 
and C‘, and for production of olefins among these hydrocarbons. 


20718 (DOE/PC/88942-12) Novel supports for coal lique- 
faction catalysts. Haynes, H.W. Jr. Wyoming Univ., Laramie, WY 
(United States). Dept. of Chemical Engineering. Jan 1992. 196p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88942. Order Number DE92011506. Source: 
OSTI; NTIS; GPO Dep. 

This research is divided into three parts: (1) Evaluation of 
Alkaline-Earth-Promoted CoMo/Alumina Catalysts in a Bench Scale 
Hydrotreater, (2) Development of a Novel Catalytic Coal Liquefac- 
tion Microreactor (CCLM) Unit, and (3) Evaluation of Novel Catalyst 
Preparations for Direct Coal Liquefaction. (VC) 


20719 (DOE/PC/89759-T8) Investigation of the rank depen- 
dence of tar evolution: Final report. Freihaut, J.D.; Proscia, 
W.M. United Technologies Research Center, East Hartford, CT 
(United States). Aug 1991. 168p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89PC89759. 
(UTRC-R-958156-F). Order Number DE92013932. Source: OSTI; 
NTIS; GPO Dep. 

The objectives of this investigation are to develop an improved 
understanding of the process of coal tar evolution, its relationship 
to the structural characteristics of the parent coal, and the depen- 
dence of the chemical and physical properties of the tar products 
on the conditions of devolatilization. Characterization of the parent 
coal samples includes data on elemental composition, high temper- 
ature ash, moisture content, calorific values, and FT-IR spectral 





data. Characterization of the properties of the products of de- 
volatilization includes data on the elemental composition and 
calorific values of tars and chars, molecular weights of tars, and 
light gas yields. The devolatilization behavior of coals ranging in 
rank from a Texas lignite to a Pennsylvania anthracite have been 
examined to gain insight into the influence that changes in parent 
coal structure can exert upon tar evolution phenomenology. (VC) 


20720 (DOE/PC/89770-T4) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technical 
progress report, July 1, 1991-September 30, 1991. Kubiak, C.P. 
Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89770. Order Number 
DE92013921. Source: OSTI; NTIS; GPO Dep. 

For the first time, the deoxygeneration of a phenol by CO to af- 
ford a hydrocarbon product and CO, has been demonstrated. 
Catalytic activities observed previously with Ir(triphos)OAr are not 
high because of the equilibrium existing with coordinated cod lig- 
and. When a stable Ir(triphos)X (X=Cl, Br, |) can be prepared 
without the cod ligand, catalytic efficiencies are expected to im- 
prove significantly. We will then begin to assess catalytic activity 
for deoxygenation of a wide variety of differently substituted phe- 
nols and ultimately coal liquids. 


20721 (DOE/PC/89770-T5) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technical 
progress report, September 30, 1991-December 31, 1991. Ku- 
biak, C.P. Purdue Univ., Lafayette, IN (United States). Dept. of 
Chemistry. [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89770. Order Number 
DE92013922. Source: OSTI; NTIS; GPO Dep. 

The deoxygenation of phenols by carbon monoxide mediated by 
Ir(triphos)(OAr) has provided us with a catalytic phenol deoxygena- 
tion pathway, through the elimination of CO2 and formation of a 
benzyne intermediate. Although the [Pt(triphos)(O-Ph- Me)]PF. 
system is not expected to be as efficient a catalyst as come of the 


other transition metals systems we are currently exploring, it will 
provide more information about the deoxygenation mechanism in 
these triphos complexes. This is due to the presence of the struc- 


turally sensitive °*'P-'°5Pt coupling constant and comparisons to 
the extensively studied Pt(dppe)(O-Ph)2 systems. 


20722 (DOE/PC/89877-8) Catalyst dispersion and activity 
under conditions of temperature- staged liquefaction: Techni- 
cal progress report, July-September 1991. Davis, A.; Schober, 
H.H.; Mitchell, G.D.; Artok, L. Pennsylvania State Univ., University 
Park, PA (United States). Energy and Fuels Research Center. Feb 
1992. 44p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC22-89PC89877. Order Number 
DE92013710. Source: OSTI; NTIS; GPO Dep. 

The general objectives of this research are (1) to investigate the 
use of highly dispersed catalysts for the pretreatment of coal by 
mild hydrogenation, (2) to identify the active forms of catalysts un- 
der reaction conditions and (3) to clarify the mechanisms of 
catalysis. The ultimate objective is to ascertain if mild catalytic hy- 
drogenation resulting in very limited or no coal solubilization is an 
advantageous pretreatment for the transformation of coal into 
transportable fuels. The experimental program will focus upon the 
development of effective methods of impregnating coal with cata- 
lysts, evaluating the conditions under which the catalysts are most 
active and establishing the relative impact of improved impregna- 
tion on conversion and product distributions obtained from coal 
hydrogenation. 


20723 (DOE/PC/89877-9) Catalyst dispersion and activity 
under conditions of temperature-staged liquefaction: Techni- 
cal progress report, October-December 1991. Davis, A.; 
Schobert, H.H.; Mitchell, G.D.; Artok, L. Pennsylvania State Univ., 
University Park, PA (United States). Center for Advanced Materials. 
Feb 1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89877. Order Number 
DE92014112. Source: OSTI; NTIS; GPO Dep. 

The general objectives of this research are (1) to investigate the 
use of highly dispersed catalysts for the pretreatment of coal by 
mild hydrogenation, (2) to identify the active forms of the catalysts 
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under reaction conditions and (3) to ciarify the mechanisms of 
catalysis. The ultimate objective is to ascertain if mild catalytic hy- 
drogenation resulting in very limited or no coal solubilization is an 
advantageous pretreatment for the transformation of coal into 
transportable fuels. The experimental program will focus upon the 
development of effective methods of impregnating coal with cata- 
lysts, evaluating the conditions under which the catalysts are most 
active and establishing the relative impact of improved impregna- 
tion on conversion and product distributions obtained from coal 
hydrogenation. 


20724 (DOE/PC/89883-36) Coal liquefaction process 
streams characterization and evaluation: Solid-state NMR 
characterization of coal liquefaction products. Miknis, F.P. 
(Western Research Inst., Laramie, WY (United States)). Consolida- 
tion Coal Co., Library, PA (United States). Research and 
Development Dept.; Western Research Inst., Laramie, WY (United 
States). Nov 1991. 111p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89883. Order Number 
DE92009764. Source: OSTI; NTIS; GPO Dep. 

This study clearly demonstrated the usefulness of liquid- and 
solid-state ‘SC- and 'H-NMR for the examination of process- 
derived materials from direct coal liquefaction. The techniques can 
provide data not directly obtainable by other methods to examine 
the saturation of aromatic rings and to determine the modes of hy- 
drogen utilization during coal liquefaction. In addition, these 
methods can be used to infer the extent of condensation and retro- 
grade reactions occurring in the direct coal liquefaction process. 
Five NMR techniques were employed. Solid-state '"*C-NMR mea- 
surements were made using the Cross Polarization Magic Angle 
Spinning (CP/MAS) and Single Pulse (SP) techniques. Solid-state 
‘H-NMR measurements were made using the technique of Com- 
bined Rotation and Multiple-Pulse spectroscopy (CRAMPS). 
Conventional liquid-state '*C- and 'H-NMR techniques were em- 
ployed as appropriate. Interpretation of the NMR data, once 
obtained, is relatively straightforward. Combined with other informa- 
tion, such as elemental analyses and process conversion data, the 
NMR data prove to be a powerful tool for the examination of direct 
coal liquefaction process-derived material. Further development 
and more wide-spread application of this analytical method as a 
process development tool is justified on the basis of these results. 


20725 (DOE/PC/89883-39) Coal liquefaction process 
streams characterization and evaluation: Characterization of 
coal liquids by field ionization mass spectrometry and 
lodotrimethylsilane derivatization. Malhotra, R. (SRI Interna- 
tional, Menlo Park, CA (United States)); McMillen, D.F.; Burke, 
F.P.; Winschel, R.A.; Brandes, S.D. Consolidation Coal Co., Li- 
brary, PA (United States). Research and Development Dept.; SRI 
International, Menlo Park, CA (United States). Jan 1992. 8ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89883. Order Number DE92013698. Source: 
OSTI; NTIS; GPO Dep. 

SRI International evaluated two analytical methods for applica- 
tion to coal liquefaction. These included field ionization mass 
spectrometry and a technique employing iodotrimethylsilane for the 
derivatization of oxygen bound to alkyl carbon (alkyl ethers). The 
full report authored by the SRI researchers is presented here. The 
following assessment briefly highlights the major findings of the 
project, and evaluates the potential of the methods for application 
to coal-derived materials. These results will be incorporated by 
Consol into a general overview of the application of novel analyti- 
cal techniques to coal-derived materials at the conclusion of this 
contract. (VC) 


20726 (DOE/PC/89883-43) Coal liquefaction process 
streams characterization and evaluation: Quarterly technical 
progress report, October 1—-December 31, 1991. Robbins, G.A.; 
Brandes, S.D.; Winschel, R.A.; Burke, F.P. Consolidation Coal Co., 
Library, PA (United States). Research and Development Dept. Mar 
1992. 167p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89883. Order Number 
DE92013720. Source: OSTI; NTIS; GPO Dep. 

CONSOL R&D is conducting a three-year program to character- 
ize process and product streams from direct coal liquefaction 
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process development projects. The program objectives are two- 
fold: (1) to obtain and provide appropriate samples of coal liquids 
for the evaluation of analytical methodology, and (2) to support on- 
going DOE-sponsored coal liquefaction process development 
efforts. The two broad objectives have considerable overlap and to- 
gether serve to provide a bridge between process development 
and analytical chemistry. 


20727 (DOE/PC/89902-T7) Molecular biological enhance- 
ment of coal biodesulfurization: Eleventh quarterly technical 
progress report. Litchfield, J.H. (Battelle, Columbus, OH (United 
States)); Zupancic, T.J.; Kittle, J.D. Jr.; Baker, B.; Palmer, D.T.; 
Traunero, C.G.; Wyza, R.E.; Schweitzer, A.; Conkle, H.N.; 
Chakravarty, L.; Tuovinen, O.H. Battelle, Columbus, OH (United 
States). 13 Mar 1992. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89902. Order Num- 
ber DE92014637. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to produce one or more microor- 
ganisms capable of the organic and inorganic sulfur in coal. The 
original specific technical objectives of the project were to: (1) 
clone and characterize the genes encoding the enzymes of the 
“4S” pathway (sulfoxide/sulfone/sulfonate/sulfate) for release of or- 
ganic sulfur from coal; (2) return multiple copies of genes to the 
original host to enhance the biodesulfurization activity of that or- 
ganism; (3) transfer this pathway into a_ fast-growing 
chemolithotrophic bacterium; (4) conduct a batch-mode optimiza- 
tion/analysis of scale-up variables. By letter of September 3, 1991, 
from the Project Manager at Department of Energy, Pittsburgh En- 
ergy Technology Center, these objectives of this project were 
redirected toward finding and developing suitable vectors for 
Thiobacillus strains. All work on bacterial strains from Lehigh Uni- 
versity was terminated since they did not contain desulfurization 
traits represented by the “4S” pathway. 


20728 (DOE/PC/90029-T4) Cooperative research program 
in coal liquefaction: Quarterly report, November 1, 1991- 
January 31, 1992. Huffman, G.P. (ed.). Consortium for Fossil Fuel 
Liquefaction Science, Lexington, KY (United States). [1992]. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC90029. Order Number DE92014117. Source: 
OSTI; NTIS; GPO Dep. 

Research continues on coal liquefaction in the following areas: 
(1) lron Based Catalysts for Coal Liquefaction; (2) Exploratory Re- 
search on Coal Conversion; (3) Novel Coal Liquefaction Concepts; 
(4) Novel Catalysts for Coal Liquefaction. (VC) 


20729 (DOE/PC/90029-T5) Cooperative research program 
in coal liquefaction: Quarterly report, August 1, 1991—October 
31, 1991. Huffman, G.P. (ed.). Consortium for Fossil Fuel Liquefac- 
tion Science, Lexington, KY (United States). [1991]. 229p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC90029. Order Number DE92013722. Source: 
OSTI; NTIS; GPO Dep. 

This Quarterly Report on coal liquefaction research includes 
discussion in the areas of (1) Iron Based Catalysts for Coal Lique- 
faction; (2) Exploratory Research on Coal Conversion; (3) Novel 
Coal Liquefaction Concepts; (4) Novel Catalysts for Coal Liquefac- 
tion. (VC) 


20730 


(DOE/PC/90044-T1) High octane ethers from syn- 
thesis gas-derived alcohols: Annual report of overall schedule 
and cost plan, September 25, 1990-December 31, 1991. Kiier, 
K.; Herman, R.G. Lehigh Univ., Bethlehem, PA (United States). 
Mar 1992. 6p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC22-90PC90044. Order 
DE92013802. Source: OSTI; NTIS; GPO Dep. 

The specific goals to achieve an efficient synthesis of high oc- 
tane ethers from alcohols are (1) to determine the thermodynamic 
and kinetic limitations, primarily by competitive side reactions, to 
forming unsymmetrical ethers from alcohols over Nafion H resin, 
where the alcohols would be produced entirely from synthesis gas 
over alkali-promoted Cu/ZnO/M203 (M = AI,Cr) catalysts, (ii) to de- 
termine the feasibility of using thermally stable inorganic acid 
catalysts such as acid zeolites, and (iii) to establish the stability of 
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the catalysts by carrying out long term testing and to perform reac- 
tions engineering for scale-up of the most prospective catalysts for 
the alcohols-to-ethers process. 


20731 (DOE/PC/90048-T3) Fine particle clay catalysts for 
coal liquefaction: Quarterly technical report, August 9, 1991— 
November 8, 1991. Olson, E.S. Universal Fuel Development 
Associates, Inc., Grand Forks, ND (United States). [1991]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90048. Order Number DE92013911. Source: 
OSTI; NTIS; GPO Dep. 

The efficient production of environmentally acceptable distillate 
fuels requires catalysts for hydrogenation and cleavage of the coal 
macromolecules and removal of oxygen, nitrogen, and sulfur het- 
eroatomms. The goal of the proposed research is to develop new 
catalysts for the direct liquefaction of coal. This type of catalyst 
consists of fine clay particles that have been treated with reagents 
which form pillaring structures between the aluminosilicate layers of 
the clay. The pillars not only hold the layers apart but also consti- 
tute the active catalytic sites for hydrogenation of the coal and the 
solvent used in the liquefaction. The pillaring catalytic sites are 
composed of pyrrhotite, which has been previously demonstrated 
to be active for coal liquefaction. The pyrrhotite sites are generated 
in situ by sulfiding the corresponding oxyiron species. The size of 
the catalyst will be less than 40 nm in order to promote intimate 
contact with the coal material. Since the clays and reagents for pil- 
laring and activating the clays are inexpensive, the catalysts can be 
discarded after use, rather than regenerated by a costly process. 


20732 (DOE/PC/90056-T3) Technology development for 
iron Fischer-Tropsch catalysts: Quarterly technical progress 
report period ending June 30, 1991. Davis, B.H. Kentucky Univ., 
Lexington, KY (United States). Research Foundation. [1991]. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90056. Order Number DE92013923. Source: 
OSTI; NTIS; GPO Dep. 

A number of a-FeOQOH samples were prepared at differential ex- 
perimental conditions and characterized by X-ray diffraction, surface 
area, and TEM. Precipitation of ferrous hydroxide and subsequent 
oxidation will produce a-FeOOH, Fe304, y-FeQOH or 5-FeQOH 
depending on the experimental conditions such as [Fe)/[OH] ratio, 
starting iron compound, precipitation/oxidation temperature, oxidiz- 
ing agent, aging, and modifiers. In the present study we have 
carried out experiments on the effect of [Fe}/[OH] ratio as well as 
the oxidizing agent on the nature of final oxidized iron compound. 


20733 (DOE/PC/90285—T4) Synergistic capture mecha- 
nisms for alkali and sulfur species from combustion: 
Quarterly report No. 4, June 1991—August 1991. Peterson, T.W.; 
Shadman, F.; Wendt, J.O.L.; Olsen, E. Arizona Univ., Tucson, AZ 
(United States). Dept. of Chemical Engineering. 10 Mar 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90285. Order Number DE92013915. Source: 
OSTI; NTIS; GPO Dep. 

Alkali concentration and temperature profiles for an aerosol reac- 
tor have been measured in an attempt to characterize the system. 
Modifications were made to reduce depositional losses in the reac- 
tor. The sorbent feeder has been reconstructed to provide lower 
carrier gas and sorbent flowrates. A single-jet cascade impactor 
has been installed to collect the sorbent particles. Contamination of 
welds in the isokinetic sampling probe resulted in the formation of 
internal leaks and the probe is currently under reconstruction. Pre- 
liminary equilibrium calculations indicate a significant formation of 
sodium/sulfur species, sodium hydroxide, and hydrochloric acid 
from sodium chloride in a nitrogen/water and sulfur dioxide environ- 
ment. 


20734 (DOE/PC/90285-T5) Synergistic capture mecha- 
nisms for alkali and sulphur species from combustion: 
Quarterly report No. 5, September 1991—-November 1991. Peter- 
son, T.W.; Shadman, F.; Wendt, J.O.L.; Mwabe, P.O. Arizona 
Univ., Tucson, AZ (United States). Dept. of Chemical Engineering. 
23 Mar 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90285. Order Number 
DE92013916. Source: OSTI; NTIS; GPO Dep. 





The current study into aspects of the in-situ application of sor- 
bents to capture alkali metals, has been motivated, |in\ part, by 
previous successful bench scale studies of Punjak et al. and 
Uberoi et al. In these studies both physical and reaction kinetic 
characteristics of selected sorbents were studied dnd presented. 
From these bench scale studies, the promising sorbent of choice 
for further combustor studies has been selected as Kaolinite. Kaoli- 
nite Metakaolinite, as it is known in its activated form, is a naturally 
occurring clay compound of very specific stable physical and 
chemical characteristics. Its port structure offers reaction surfaces 
of the order of 100 m?/gm, which will be shown to be far in excess 
of surface required for a complete 1:1 capture reaction with Alkali 
metal compounds. With this large available pore surface/volume, 
Kaolinite can be used as a structural base to support other sorbent 
compounds. A typical case is thus the impregnation of Kaolinite 
with lime compounds, in order to develop multifunctional sorbents 
for the capture of Alkali species and sulphur. The experiments will 
focus principally on the performance of Kaolinite in a practical com- 
bustor environment. 


20735 (DOE/PC/90291-T5) Design of a high activity and 
selectivity alcohol catalyst: Fifth quarterly report, August 7, 
1991—November 7, 1991. Foley, H.C.; Mills, G.A. Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. 2 Jan 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90291. Order Num- 
ber DE92013918. Source: OSTI; NTIS; GPO Dep. 

Research continues with a view to gaining a better understand- 
ing of the secondary dehydration of methanol to dimethyl ether on 
both the native gamma-alumina surface and our alumina-supported 
rhodium/molybdenum catalyst. This reaction is important since 
ethers as well as alcohols are considered to be and are used as 
octane boosters in reformulated gasoline. Hence, an understanding 
of the properties of our catalyst which control this chemistry is es- 
sential. (VC) 


20736 (DOE/PC/91026-T3) The dual role of oxygen func 


tions in coal pretreatment and liquefaction: Crosslinking and 
cleavage reactions: Third quarterly report, October 1, 1991- 


December 31, 1991. Serio, M.A.; Kroo, E.; Teng, Hsisheng; 
Charpenay, S.; Solomon, P.R. Advanced Fuel Research, Inc., East 
Hartford, CT (United States). 18 Mar 1992. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91026. Order Number DE92013907. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this project is to elucidate and model the 
dual role of oxygen functions in thermal pretreatmment and lique- 
faction of low rank coals through the application of analytical 
techniques and theoretical models. The project will be an inte- 
grated study of model polymers representative of coal structures, 
raw coals of primarily low rank, and selectively modified coals in 
order to provide specific information relevant to the reactions of 
real coals. The investigations will include liquefaction experiments 
in microautoclave reactors along with extensive analysis of inter- 
mediate solid, liquid and gaseous products. Attempts will be made 
to incorporate the results of experiments on the different systems 
into a liquefaction model. 


20737 (DOE/PC/91028-T2) High pressure synthesis gas 
conversion: Task 1, System construction. Arkansas Univ., 
Fayetteville, AR (United States). Dept. of Chemical Engineering. 
Jan 1992. 31p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC22-91PC91028. Order Number 
DE92013804. Source: OSTI; NTIS; GPO Dep. 

A high pressure gas phase fermentation system has been con- 
structed for the biological production of ethanol from coal synthesis 
gas. The reactors in the system consist of a 650 mL continuous 
stirred tank reactor and a 1 L continuous column reactor. The reac- 
tors are designed for individual or dual operation in series or 
parallel, with continuous gas and liquid feed. The system is housed 
in a constant temperature, explosion-proof room, equipped with 
gas leak detectors. 

20738 (DOE/PC/91040-T1) Advanced direct liquefaction 
for PETC generic units: Quarterly report, October 
1991-December 1991. Kentucky Univ., Lexington, KY (United 
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States). [1991]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91040. Order Number 
DE92014085. Source: OSTI; NTIS;; GPO Dep. 

A laser pyrolysis technique has been used to produce ultrafine 
particles of iron carbide with diameters ranging from 2 to 20 nm. 
Catalysis using iron carbide was investigated in the liquefaction of 
Wyodak subbituminous coal; yields were determined. A study was 
carried out to examine the possibility of using an ultrasonic extrac- 
tion technique as a rapid method of product work-up of samples 
following pretreatment or liquefaction experiments. A similar study 
had shown that extraction of coal-derived products by an ultrasonic 
method was rapid and gave yields and product distributions com- 
parable to those obtained by Soxhlet extraction. On another 
project, three different types of supported catalysts were used to 
test activity for the combined water-gas shift hydrogenation of a 
synthetic donor solvent. The three catalysts tested were: (1) Alu- 
mina supported NiMo catalyst-Shell 324m; (2) Bulk hydrous TiO 
NiMo catalyst; (3) Thin film hydrous TiO catalyst supported on sil- 
ica beads. 


20739 (DOE/PC/91257-T10) Molten-Caustic-Leaching Sys- 
tem Integration Project: Technical progress report, quarter 
ending March 27, 1992. TRW, Inc., Redondo Beach, CA (United 
States). Applied Technology Div. [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-86PC91257. 
Order Number DE92014114. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to modify an existing molten- 
caustic-leaching (MCL) system for coal upgrading so that it 
operates in an integrated continuous manner. The overall strategy 
consists of several tasks, but only a few are discussed here. Tasks 
discussed are: MCL circuit component testing (coal sample pro- 
curement), final circuit modifications for integrated operation, coal 
product handling/waste disposal (coal inventory disposal, MCL 
solid waste disposal), project management and control. (VC) 


20740 (DOE/PC/91281—-T1) Low severity coal liquefaction 
promoted by cyclic olefins: » October 1991- 
December 1991. Curtis, C.W. Auburn Univ., AL (United States). 
Dept. of Chemical Engineering. [1991]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91281. 
Order Number DE92013789. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate the efficacy of low 
severity coal liquefaction in the presence of highly reactive hydro- 
gen donors, cyclic olefins. The work that was performed this 
quarter involved performing a literature search in which different 
aspects of low severity coal liquefaction were examined. In addi- 
tion, two new mater’s graduate students learned the fundamental 
differences between high severity coal liquefaction and low severity 
coal liquefaction by examining the literature and reading texts on 
coal liquefaction. The literature review presented for the first quar- 
ter’s work is a compilation of the material which we have found to 
data involving low severity coal liquefaction. Additional review of 
low severity liquefaction literature is being conducted this quarter 
and will be reported in the next quarterly report. In addition, a sum- 
mary of the work involving the reactivity of cyclic olefins in the 
absence and presence of coal will be presented next quarter. 


20741 (DOE/PC/91267—1) Supercritical thermodynamics of 
sulfur and nitrogen : Quarterly progress report Octo- 
ber 1991—December 31, 1991. Eckert, C.A. Georgia Inst. of Tech., 
Atlanta, GA (United States). School of Chemical Engineering. 
[1991]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91287. Order Number 
DE92014122. Source: OSTI; NTIS; GPO Dep. 

Significant opportunity exists for the application of supercritical 
fluid (SCF) technology to coal processing, both for pretreatment of 
high sulfur coals, as well as liquefaction and treatment of coal liq- 
uids. Supercritical fluids are attractive solvents for a variety of coal 
processing applications because of their unusual solvating and 
mass transfer properties. Solubility studies have been carried out 
for a number of model coal and coal-liquid compounds, primarily in 
pure supercritical fluids. We are extending this database of model 
coal compound equilibria using modern techniques that have the 
advantage of being much more rapid than traditional techniques. 
Cosolvent effects on solubility are being investigated over a variety 
of solvent properties. In addition, specific molecular interactions are 
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being investigated through spectroscopic techniques. The resulting 
data is being used to develop a chemical-physical equation of state 
(EOS) model of SCF solution with meaningful parameters. The 
equation of state will be used to predict solubility behavior, which 
will permit the design and tailoring of SCF cosolvent systems for 
specific coal processing applications. 


20742 (DOE/PC/91301—2) Ethanol synthesis and water gas 
shift over bifunctional sulfide catalysts: Technical progress re- 
port, December 1991-February 1992. Klier, K.; Herman, R.G. 
Lehigh Univ., Bethlehem, PA (United States). Mar 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91301. Order Number DE92014639. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the proposed research is to investigate and de- 
velop a novel catalytic process for the conversion of coal-derived 
synthesis gas into high octane C,-C, alcohols, especially ethanol, 
by a highly selective and efficient pathway. (VC) 


20743 (DOE/PC/91307-T1) Coal combustion: Effect of pro- 
cess conditions on char reactivity: Quarterly technical report, 
September 1, 1991—December 1, 1991. Zygourakis, K. Rice 
Univ., Houston, TX (United States). Dept. of Chemical Engineering. 
[1991]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91307. Order Number 
DE92014123. Source: OSTI; NTIS; GPO Dep. 

The project will quantify the effect of the following pyrolysis 
conditions on the macropore structure and on the subsequent re- 
activity of chars: (a) pyrolysis heating rate; (b) final heat treatment 
temperature (HTT); (c) duration of heat treatment at HTT (or soak 
time); (d) pyrolysis atmosphere (N2 or O2/N2 mixtures); (e) coal 
particle size (100 — 1000 um in diameter); (f) sulfur-capturing addi- 
tives (limestone); and (g) coal rank. Pyrolysis experiments will be 
carried out for three coals from the Argonne collection: (1) a high- 
volatile bituminous coal with high ash content (Illinois #6), (2) a 
bituminous coal with low ash content (Utah Blind Canyon) and (3) 
a lower rank subbituminous coal (Wyodak-Anderson seam). 


20744 (DOE/SF/00098-92/C0033) Synthesis and characteri- 
zation of catalysts for gasification of carbonaceous materials. 
Perry, D.L. Lawrence Berkeley Lab., CA (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-920584—11: US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment, Morgantown, WV (United States), 5-6 May 1992). 
Order Number DE92014357. Source: OSTI; NTIS; GPO Dep. 

The present research program has been directed at the synthe- 
sis and fabrication of quaternary metal catalyst containing 
potassium, nickel, and calcium. These catalysts are then being 
spectroscopically and instrumentally studied in order to determine 
their chemical composition, the chemical mechanisms by which 
starting materials react to form them, and information regarding 
types of impurities and their levels of concentration in the mixed 
metal oxides. The objective of these different experimental goals is 
to obtain a comprehensive understanding of the catalysts such that 
they can be made reproducibly. 


20745 (ETDE/JP-mf-92525965) Japan’s Sunshine Project 
1990 annual summary of coal liquefaction and gasification vol- 
ume XV. Japan Industrial Technology Association, Tokyo (Japan). 
Apr 1991 354p. Order Number DE92525965. Source: OSTI; NTIS 
(US Sales Only). 

This report summarizes the outlines of the research results on 
coal liquefaction and gasification in FY 1990 in sunshine project 
promoted by the Agency of Industrial Science and Technology, 
Ministry of International Trade and Industry. The research results 
were compiled on the following research items, (1) research and 
development of coal liquefaction technologies, (2) research and de- 
velopment of coal gasification technologies, (3) development of 
bituminus coal liquefaction, (4) development of brown coal liquefac- 
tion, (5) development of machinery and materials for plant, (6) 
development of valuation on coal liquefaction process, (7) tech- 
nologies for preservation of the environment, (8) development of 
coal-based hydrogen production technology study operation by a 
pilot plant, (9) development of technology for entrained flow coal 
gasification, (10) assessment of coal hydrogasification, (11) coal 
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type selection studies, (12) international cooperation. This research 
project continues since it has begun to start in April, 1975. 198 
figs., 84 tabs. 


20746 (ETDE/JP-mf-92525965, pp. 1-125) Research and de- 
velopment of coal liquefaction technologies. Japan Industrial 
Technology Association, Tokyo (Japan). Apr 1991. 354p. In Japan’s 
Sunshine Project 1990 annual summary of coal liquefaction and 
gasification volume XV. Order Number DE92525965. Source: 
OSTI; NTIS (US Sales Only). 

This report describes the results of the studies in FY 1990 on 
the research and development of coal liquefaction technologies. 
The research items are the following seven items. (1) Basic studies 
on the effects of coal properties on the liquefaction of coal and liq- 
uefaction process development. (2) Studies on catalysts for coal 
liquefaction. (3) Basic studies on coal liquefaction reaction, reform- 
ing and utilization of liquefaction products. (4) Basic research on 
initial stage of coal liquefaction. (5) Studies on the mechanism of 
direct hydrogenation reaction and prevention of coking. (6) Dissolu- 
tion reaction of coal by hydrogen-donating solvent and the 
development of effective catalysts. (7) Mechanistic basis of the 
coal dissolutoion by hydrogen donor solvents: multi-stage coal liq- 
uefaction for the better liquid yield under milder conditions. The 
outlines of the results of the researches performed in FY 1990 on 
these seven research items are presented. 92 figs., 46 tabs. 


20747 (ETDE/JP-mf-92525965, pp. 126-151) Research and 
development of coal gasification technologies. Japaii Industrial 
Technology Association, Tokyo (Japan). Apr 1991. 354p. In Japan’s 
Sunshine Project 1990 annaul summary of coal liquefaction and 
gasification volume XV. Order Number DE92525965. Source: 
OSTI; NTIS (US Sales Only). 

This report describes the results of the studies in FY 1990 on 
the research and development of coal gasification technologies. 
Basic researches on gasification characteristics of various coals, 
and fundamental studies on improvement of the efficiency of coal 
gasification were performed. In the former researches, comparing 
studies of estimated values by model formula and experimental 
values of gasification reaction rates, measurements of the charac- 
teristics of coal ash (melting points, viscosity of molten ash at high 
temperature), examinations on gasification of coal liquefaction 
residue, examinations on gasification of low grade coal, and exper- 
iments with bench scale gasifiers, were carried out. In the latter 
studies, data collection for the development of the methods of 
analyses and evaluating studies on coal gasification data has been 
begun. And, the hot dry coal gas desulfurization which is one of 
the high efficient utilization techniques of coal was performed, and 
the desulfurization capacities of various oxide-based minerals were 
compared. Desulfurization tests were conducted with coal gasifiers 
by using calcium carbonate. 28 figs., 14 tabs. 


20748 (ETDE/JP-mf-92525965, pp. 152-194) Development 
of bituminous coal liquefaction. Japan Industrial Technology As- 
sociation, Tokyo (Japan). Apr 1991. 354p. In Japan’s Sunshine 
Project 1990 annual summary of coal liquefaction and gasification 
volume XV. Order Number DE92525965. Source: OSTI; NTIS (US 
Sales Only). 

This report describes the results of the studies on the develop- 
ment of bituminous coal liquefaction in FY 1990. The design of 
150t/d coal liquefaction pilot plant was advanced. In order to sup- 
port the coal liquefaction research on the pilot plant, the operation 
researches of NEDOL process 1 t/d PSU with Illinois No. 6 coal 
were performed, and the results were compared with those of the 
operations with Wandoan coal. The benefit of coal cleaning and 
blending as preparative treatment for coal liquefaction plant was in- 
vestigated. In order to make improvement of distilled oil distribution 
in the NEDOL process, the basic data on the liquefaction of Illinois 
No. 6 River King coal were required. Test experiments on liquefac- 
tion of various coals by a bench scale unit (BSU) were conducted. 
Improvement and development of hydrogenation catalysts and 
evaluation of the industrial appliability of them were performed. 22 
figs., 5 tabs. 


20749 (ETDE/JP-mf-92525965, pp. 195-246) Development of 
brown coal liquefaction. Japan Industrial Technology Association, 
Tokyo (Japan). Apr 1991. 354p. In Japan’s Sunshine Project 1990 





annual summary of coal liquefaction and gasification volume XV. 
Order Number DE92525965. Source: OSTI; NTIS (US Sales Only). 

This report describes the results of the studies on the develop- 
ment of brown coal liquefaction in FY 1990. A 50 t/day pilot plant 
was constructed in Australia for the development of Australian Vic- 
toria brown coal liquefaction in accordance with the agreement 
reached between Japan and Australia. Run-8 and Run-9 opera- 
tions were conducted, and the entire schedule of operation was 
completed. And, in order to support these operations, and to pre- 
vent operation troubles, some examinations were performed in 
de-ashing, primary hydrogenation and secondary hydrogenation. 
Analyses and evaluations of liquefied oil from BCL process were 
performed and researches on relations to operation conditions of 
the secondary hydrogenation process were carried out. Studies on 
the development of upgrading technology of brown coal-derived liq- 
uids were conducted. Test samples of hydrogenation refining were 
produced by using Yallown brown coal-derived oil (BCL-oil, Run-6, 
Run-7) and compared with the experimental results of Wandoan 
coal-derived oil. 24 figs., 7 tabs. 


20750 (ETDE/JP-mf-92525965, pp. 247-257) Development 
of machinery and materials for plant.: Development of slurry 
letdown-valves. Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1991. 354p. In Japan’s Sunshine Project 1990 annual 
summary of coal liquefaction and gasification volume XV. Order 
Number DE92525965. Source: OSTI; NTIS (US Sales Only). 

The goal of this study is to develop slurry letdown valves, slurry 
flow meters, etc. for the service of commercial coal liquefaction 
plants. The study includes erosion tests, fluid dynamic tests and 
field tests in the Process Support Unit (PSU) and the Pilot Plant 
Unit (PP). In FY 1990, material selection for the tests of letdown 
valves etc., and ultra high speed water-Al,O3 slurry erosion test, 
ultra high speed air-SiC erosion test, and hydrodynamics test were 
conducted. TF2 (ultra-fine-grained) was selected as the substrate 
material for ceramics-coated ultra hard alloy and TiN, Ti(C,N) coat- 
ing, and SH1 (ultra-fine-grained) was selected as the substrate 
material for diamond-coating. 6 figs., 1 tab. 


20751 (ETDE/JP-mf-92525965, pp. 258-280) Development 
of valuation of coal liquefaction process. Japan Industrial Tech- 
nology Association, Tokyo (Japan). Apr 1991. 354p. In Japan’s 
Sunshine Project 1990 annual summary of coal liquefaction and 

sification volume XV. Order Number DE92525965. Source: 
OSTI; NTIS (US Sales Only). 

The purpose of this study is to develop the coal derived liquids 
refining technology which is most adaptable to the liquid fuel refin- 
ing technology and utilization system of them in Japan, and to 
develop the refined product utilization technology. The results of 
the study in FY 1990 are presented. The examinations on hy- 
drotreatment refining test and deterioration were carried out by 
using Wandoan coal derived oil (PSU oil) and Yallourn brown coal 
derived oil (BCL oil integrated operation Run-7). Denitrogenation 
reaction was examined on kerosene, gas oil fractions derived from 
Wandoan coal, and the mixture of them. Catalysts, having hydro- 
genation function of aromatic ring and denitrogenation function 
which are elements required for refining reaction of coal derived 
liquids and also having hydrocracking function which cleaves aro- 
matic ring, were designed and prepared. By a batch test apparatus 
and a continuous screening apparatus, hydrogenation activity, hy- 
drocracking activity, and denitrogenation activity of various test 
catalysts were measured. The separation of heteroatomic com- 
pounds for coal derived liquids was examined. 13 figs., 10 tabs. 


20752 (ETDE/JP-mf-92525965, pp. 331-348) Development 
of technology for entrained flow coal gasification. Japan Indus- 
trial Technology Association, Tokyo (Japan). Apr 1991. 354p. In 
Japan's Sunshine Project 1990 annual summary of coal liquefac- 
tion and gasification volume XV. Order Number DE92525965. 
Source: OSTI; NTIS (US Sales Only). 

In order to expand coal usage, the research on the development 
of entrained flow coal gasification combined cycle power genera- 
tion system was performed, because of its characteristics of high 
efficiency and economics, environmental acceptability, operetional 
capability, flexibility to various coals, and easy to scale up. In FY 
1990, gasification tests using a 2 t/d gasifier were conducted to ob- 
tain basic data on gasification characteristics and operational 
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characteristics of the 200 t/d entrained flow coal gasification com- 
bined cycle power generation pilot plant, and the simulation study 
was performed to develop the optimum total control system. The 
manufacturing and setting up of sub equipments, and operation 
tests of equipment units were advanced. Tests for obtaining sup- 
plementary data were conducted by the existing 40 t/d pilot plant. 
Studies on the most effective coal cleaning system and coal selec- 
tion were performed for the improvement of efficiency of gasifiers 
and reduction of harmful components. Basic design of fundamental 
database of the coal conversion technology was studied. 8 figs. 


20753 (ETDE/JP-mf-92525965, pp. 351-352) Coal type 
selection studies.: Coal selection studies for Chinese coal liq- 
uefaction. Japan Industrial Technology Association, Tokyo (Japan). 
Apr 1991. 354p. In Japan’s Sunshine Project 1990 annual sum- 
mary of coal liquefaction and gasification volume XV. Order 
Number DE92525965. Source: OSTI; NTIS (US Sales Only). 

The purpose of this research is to clarify the properties and liq- 
uefaction characteristics of Chinese coals by Japan-China joint 
studies, and to compile fundamental data for coal type selection 
and technology development. In FY 1990, one-through cperation of 
Fushun coal, and one-through and solvent circulation operations of 
Hailaerh coal were executed by using a small-sized continuous 
bench scale unit (BSU) installed at the Central Coal Mining Re- 
search Institute of China. In the one through operation of Fushun 
coal, as a comparative study in addition to the liquefaction test with 
ferric oxide, a liquefaction test using fly ash was conducted. Oils 
derived from Hailaerh coal were minutely analyzed in Japan, and it 
was known that oil obtained was low in the hydrogen content, cor- 
responding the material coal. The fly ash catalytic performance 
tests with an autoclave were carried out in Japan, and the results 
corresponding to the reaction showings in the BSU were obtained. 


20754 (ETDE/JP-mf-92525977) Japan’s sunshine project.: 


1990 annual summary of coal liquefaction and gasification. 
Japan Industrial Technology Association, Tokyo (Japan). Apr 1991 
399p. (In Japanese). Order Number DE92525977. Source: OSTI; 
NTIS (US Sales Only). 


This summary presents the outlines of the research results on 
coal liquefaction and gasification based on the sunshine project in 
FY 1990. Research objects, research programs, research pro- 
cesses up to FY 1989, summarys of the results for FY 1990, and 
future tasks are described on 12 research items, respectively. The 
items are, (1) research and development of coal liquefaction tech- 
nologies, (2) research and development of coal gasification 
technologies, (3) development of bituminus coal liquefaction, (4) 
development of brown coal liquefaction, (5) development of ma- 
chinery and materials for plant, (6) development of valuation on 
coal liquefaction process, (7) technologies for preservation of the 
environment, (8) development of coal-based hydrogen production 
technology study operation by a pilot plant, (9) development of 
technology for entrained flow coal gasification, (10) assessment of 
coal hydrogasification, (11) coal type selection studies, (12) inter- 
national cooperation. 264 refs., 201 figs., 86 tabs. 


20755 (ETDE/JP-mf-92525977, pp. 153-186) Research and 
development of coal gasification technologies. Japan Industrial 
Technology Association, Tokyo (Japan). Apr 1991. 399p. (In Japan- 
ese). In Japan’s sunshine project: 1990 annua/ summary of coal 
liquefaction and gasification. Order Number DE92525977. Source: 
OSTI; NTIS (US Sales Only). 

The results of the researches in FY 1990 performed on two re- 
search items of basic researches on gasification characteristics and 
coal kinds and studies on improvement of efficiency of coal gasifi- 
cation are described. In the first research item, comparing studies 
of estimated values by model formula and experimental values of 
gasification reaction rates, measurements of the characteristics of 
coal ash (melting points, viscosity of molten ash at high tempera- 
ture), examinations on gasification of coal liquefaction residue, 
examinations on gasification of low grade coal, and experiments 
with bench scale gasifiers, were carried out. In the second re- 
search item, data collection for the development of the methods of 
analyses and evaluating studies on coal gasification data has been 
begun. Moreover, the hot dry coal gas desulfurization which is one 
of the high efficient utilization techniques of coal was performed, 
and the desulfurization capacities of various oxide-based minerals 
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were compared. Desulfurization tests were conducted with coal 
gasifiers by using calcium carbonate. 17 refs., 28 figs., 14 tabs. 


20756 (ETDE/JP-mf-92525977, pp. 187-232) Development 
of bituminous coal liquefaction. Japan Industrial Technology As- 
sociation, Tokyo (Japan). Apr 1991. 399p. (in Japanese). In 
Japan's sunshine project: 1990 annual summary of coal liquefac- 
tion and gasification. Order Number DE92525977. Source: OSTI; 
NTIS (US Sales Only). 

In order to develop liquefaction technologies of bituminous coal, 
researches by a 150 t/d coal liquefaction pilot plant and their sup- 
porting researches were carried out. This report summarizes the 
results of the researches in Fy 1990 . The basic and detailed de- 
signs of the process and utilities of the pilot plant were advanced. 
And, in order to support the research on the pilot plant, the opera- 
tion researches of NEDOL process 1 t/d PSU with Illinois No. 6 
coal were performed, and the results were compared with those of 
the operations with Wandoan coal. The benefit of coal cleaning 
and blending as preparative treatment for coal liquefaction plant 
was investigated. In order to make improvement of distilled oil dis- 
tribution in the NEDOL process, the basic data on the liquefaction 
of Illinois No. 6 River King coal were required. Test experiments on 
liquefaction of various coals by a bench scale unit (BSU) were con- 
ducted. Improvement and development of hydrogenation catalysts 
and evaluation of the industrial applicability of them were per- 
formed. 16 refs., 22 figs., 5 tabs. 


20757 (ETDE/JP-mf-92525977, pp. 233-284) Development of 
brown coal liquefaction. Japan Industrial Technology Association, 
Tokyo (Japan). Apr 1991. 399p. (in Japanese). In Japan’s sunshine 
project: 1990 annual summary of coal liquefaction and gasification. 
Order Number DE92525977. Source: OSTI; NTIS (US Sales Only). 

A 50 t/day pilot plant was constructed in Australia for the devel- 
opment of Australian brown coal liquefaction in accordance with 
the agreement reached between Japan and Australia, and re- 
searches with this pilot plant and their supporting researches were 
carried out. Run-8 and Run-9 operations were conducted in FY 
1990 , and the entire schedule of operation was completed. In or- 
der to support these operations, and to prevent operation troubles, 
some examinations were performed in de-ashing, primary hydro- 
genation and secondary hydrogenation. Analyses and eviuations of 
liquefied oil from BCL process were performed and researches on 
relations to operation conditions of the secondary hydrogenation 
process were carried out. Studies on the development of upgrading 
technology of brown coal-derived liquids were conducted. Test 
samples of hydrogenation refining were produced by using Yalloum 
brown coal-derived oil (BCL-oil, Run-6, Run-7) and compared with 
the experimental results of Wandoan coal-derived oil. 22 refs., 24 
figs., 9 tabs. 


20758 (ETDE/JP-mf-92525977, pp. 285-296) Development 
of machinery and materials for plant. Japan Industrial Technol- 
ogy Association, Tokyo (Japan). Apr 1991. 399p. (in Japanese). In 
Japan’s sunshine project: 1990 annual summary of coal liquefac- 
tion and gasification. Order Number DE92525977. Source: OSTI; 
NTIS (US Sales Only). 

The objectives of this study are to select suitable candidate ma- 
terials for coal liquefaction plant apparatus among ceramics of SiC, 
SigN,, etc., ultra hard alloys of WC, TIC, etc., and new materials of 
composite materials of them, to prepare test apparatus by using 
these materials, to carry out experiments in PSU and PP, and to 
develop slurry letdown valves, slurry flow meters, etc. for large 
scale plants. In FY 1990 , material selection was performed, and 
high speed water slurry jet erosion test, high speed air particle jet 
erosion test, and hydrodynamics test were conducted. TF2 (WC- 
6Co-2(TiC+TaC), ultra-fine-grained) was selected as the substrate 
material for ceramics-coated ultra hard alloy and TiN, Ti(C,N) coat- 
ing, and SH1 (WC-8Co, ultra-fine-grained) was selected as the 
substrate material for diamond-coating. 3 refs., 6 figs., 1 tab. 


20759 (ETDE/JP-mf-92525977, pp. 297-319) Utilization and 
refining technology of coal liquefaction products. Japan Indus- 
trial Technology Association, Tokyo (Japan). Apr 1991. 399p. (In 
Japanese). In Japan’s sunshine project: 1990 annual sumary of 
coal liquefaction and gasification. Order Number DE92525977. 
Source: OSTI; NTIS (US Sales Only). 
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The researches on three items, upgrading of coal derived naph- 
thas and sample preparation for combustion tests, study on 
kerosene and gas oil fractions derived from coal, and hydrocrack- 
ing of middie distillates, were conducted. In FY 1990, the 
examinations on hydrotreatment refining test and deterioration 
were carried out by using Wandoan coal derived oil (PSU oil) and 
Yallourn brown coal derived oil (BCL oil integrated operation Run- 
7) Denitrogenation reaction was examined with a micro reactor on 
kerosene, gas oil fractions derived from Wandoan coal, and the 
mixture of them. Catalysts, having hydrogenation function of aro- 
matic ring, denitrogenation function, and hydrocracking function 
which cleaves aromatic ring, were designed and prepared. By us- 
ing a batch test apparatus and a continuous screening apparatus, 
hydrogenation activity, hydrocracking activity, and denitrogenation 
activity of various test catalysts were measured. The separation of 
heteroatomic compounds for coal derived liquids was examined. 7 
refs., 14 figs., 9 tabs. 


20760 (ETDE/JP-mf-92525977, pp. 320-328) Development 
of common basic technologies, etc., development of technolo- 
gies for preservation of the environment. Japan Industrial 
Technology Association, Tokyo (Japan). Apr 1991. 399p. (In Japan- 
ese). In Japan’s sunshine project: 1990 annual summary of coal 
liquefaction and gasification. Order Number DE92525977. Source: 
OSTI; NTIS (US Sales Only). 

The purpose of this study is to conduct safety tests on every 
sorts of developed liquefied oil with laboratory animals and to com- 
pile basic data for ensuring the labor hygienes of workers in coal 
liquefaction plants, and establishing public acceptance levels of 
health and environmental safety in the process of discharge. The 
test items were selected from the Industrial Safety and Hygiene 
Law, the Law Concerning the Examination and Regulation of Man- 
ufacture, etc. of Chemical Substances, and MPD of the OECD. In 
FY 1990 , test of physical-chemical properties and toxicological 
test on 9 items, acute inhalation toxicity, eye irritation, repeated 
dose dermal toxicity, repeated dose oral toxicity, mutagenicity 
(chromosomal aberration), bioaccumulation, growth inhibition of al- 
gae, and acute immobilisation of daphnias, and analyses of toxic 
indicator compounds were carried out for brown coal pilot plant in- 
tegrated operation oil. Moreover, the retrieval of literature and data 
with NTIS/DIALOG and JICST/JOIS, etc. was conducted. 


20761 (ETDE/JP-mf-92525977, pp. 368-392) Development 
of entrained flow coal gasification combined cycle power gen- 
eration pilot plant. Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1991. 399p. (in Japanese). In Japan’s sunshine 
project: 1990 annual summary of coal liquefaction and gasification. 
Order Number DE92525977. Source: OSTI; NTIS (US Sales Only). 
In order to develop the entrained flow coal gasification combined 
cycle power generation system pilot plant, studies on development 
of a pilot plant, supporting studies on development of generation 
plant, development of optimum coal refining technology, coal selec- 
tion survey, and development of coal conversion technology data 
processing system were performed. In FY 1990, gasification tests 
using a 2 td gasifier were conducted to obtain basic data on gasifi- 
cation characteristics and operational characteristics of the 200 t/d 
entrained flow coal gasification combined cycle power generation 
pilot plant, and the simulation study was performed to develop the 
optimum total control system. The manufacturing and setting up of 
sub equipments, and operation tests of equipment units were ad- 
vanced. Tests for obtaining supplementary data were conducted by 
the existing 40 t/d pilot plant. Studies on the most effective coal 
cleaning system and coal selection were performed for improve- 
ment of efficiency of gasifiers and reduction of harmful 
components. Basic design of fundamental database of the coal 
conversion technology was studied. 11 refs., 10 figs., 1 tab. 


20762 (ETDE/JP-mf-92525977, pp. 393-394) Research and 
development of coal hydrogasification technology. Japan In- 
dustrial Technology Association, Tokyo (Japan). Apr 1991. 399p. 
(In Japanese). In Japan’s sunshine project: 1990 annual summary 
of coal liquefaction and gasification. Order Number DE92525977. 
Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to survey the necessity for substi- 
tuted natural gas (SNG) production from coal, investigate SNG 
production process, examine economic merit of using process data 














on typical process, carry out research on coal hydrogasification 
and survey on technology development, and examine development 
problem of hydrogasification process. The efficient utilization of 
SNG, that is, co-generation with SNG including fuel cell were pro- 
posed. The partial oxidation methane synthesis method and the 
hydrogasification method were compared and studied, and it was 
clarified that hydrogasification process is excellent in heat effi- 
ciency and cost. Fundamental researches on hydrogasification 
were performed, and the effect of operation conditions and allied 
items were investigated. As for process development, its history, 
equipments, and results were investigated regarding each type of 
fluidized bed reactor, spouted bed one, and other ones. 


20763 (ETDE/JP-mf-—92525977, pp. 395-397) Coal type se- 
lection studies. Japan Industrial Technology Association, Tokyo 
(Japan). Apr 1991. 399p. (In Japanese). In Japan’s sunshine 
project: 1990 annual summary of coal liquefaction and gasification. 
Order Number DE92525977. Source: OSTI; NTIS (US Sales Only). 

The purpose of this research is to carry out coal type selection 
studies of coals reserved in China. Tests on liquefaction character- 
istics of Chinese coals by using a small-sized continuous bench 
scale unit (BSU) installed at the Central Coal Mining Research In- 
stitute of China were conducted, fundamental examinations were 
performed with autoclave tests, and mutual interchange of tech- 
nologies was performed relating upgrading of coal Izquid. In FY 
1990, one-through operation of Fushun coal, and one-through and 
solvent circulation operations of Hailaerh coal were executed. In 
the one through operation of Fushun coal, as a comparative study 
in addition to the liquefaction test with ferric oxide, a liquefaction 
test using fly ash was conducted. Oils derived from Hailaerh coal 
were minutely analyzed in Japan, and it was known that oil ob- 
tained was low in the hydrogen content, corresponding to the 
material coal. The fly ash catalytic performance tests with an auto- 
clave were carried out in Japan, and the results corresponding to 
the reaction showings in the BSU were obtained. 


20764 (ETDE/JP-mf-92526249) NEDO coal technology sub- 
comittee (11th business reporting conference). New Energy 
Development Organization, Tokyo (Japan). Oct 1991 77p. (in 
Japanese). Order Number DE92526249. Source: OSTI; NTIS (US 
Sales Only). 

Six results were reported in the research report meeting of the 
coal technology subcommittee of NEDO held in October, 1991, 
and the following contents are obtained when summarizing the de- 
veloping works of coal liquefaction and gasification including the 
above 6 reseaches. The two projects, that is, “the liquefaction of 
bituminous coal” and “the liquefaction of brown coaL” and further 
development of common base techniques are carried out as the 
coal liquefaction technique. Two projects, that is, “the hydrogen 
manufacturing by using coal” and “the power generation by using 
gas obtained by the entrained bed coal gasification” are proceeded 
as the coal gasification technique. The design of a 150ton/day pilot 
plant (abbreviated to PP) has finished for the bituminous coal liq- 
uefaction and the site construction has started to construct as of 
the end of 1991. The integrated operation of the PP constructed in 
Australia (50v/day) was finished for the brown coal liquefaction and 
the results for 3 years operation are now being summarized. As for 
the hydrogen manufacturing by using coal, the PP of 20t/day ca- 
pacity was constructed and has been operated subsequently. 
While the PP for the entrained bed coal gasification was already 
installed and adjusted, the development of the supporting tech- 
niques has fairly advanced. 28 figs., 19 tabs. 


20765 (ETDE/JP-mf-92526249, pp. 7-22) Research and de- 
velopment of coal liquefaction.: Development of bituminous 
coal liquefaction technique (research with a pilot plant). Naka- 
mura, T. (Nippon Coal Oil Co. Ltd., Tokyo (Japan)). New Energy 
Development Organization, Tokyo (Japan). Oct 1991. 77p. (In 
Japanese). In NEDO coal technology subcomittee (11th business 
reporting conference). Order Number DE92526249. Source: OSTI; 
NTIS (US Sales Only). 

The paper is the situation report for development of the bitumi- 
nous coal liquefaction technique in the 11th research report 
meeting (held in October, 1991) in the Coal Technology Subcom- 
mittee of NEDO. The NEDOL process aiming previously to 
promote the liquefaction reaction by using highly active iron type 
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catalyst was developed and the research was to be proceeded by 
constructing a pilot plant of 250tday capacity since 1984, but the 
budget was changed in 1987, reducing the scale of the pilot plant 
to 150t/day. Therefore, the study was proceeded to make the max- 
imum rationalization so as not to deteriorate the research 
significance. As a result, it was determined that the refining equip- 
ment for the liquefied oil and the water treatment equipment in the 
catalytic wet oxidation method, etc. were removed or postponed, 
that the period from 1991 to 1994 would be used for the construc- 
tion phase and the period from 1994 to 1997 would be used for the 
operation phase to determine the trial operation period for 3 years. 
The plant of 150tday capacity mainly composed of the pretreating 
equipment and the liquefaction equipment is to be constructed in 
Kashima area. 5 figs., 7 tabs. 


20766 (ETDE/JP-mf-92526249, pp. 23-34) Development of 
coal liquefaction technique.: Development of brown coal lique- 
faction technique (results of liquefaction project for Australian 
brown coal). Fujimoto, |. (Nippon Brown Coal Requefaction Co. 
Ltd., Tokyo (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 77p. (In Japanese). In NEDO coal tech- 
nology subcomittee (11th business reporting conference). Order 
Number DE92526249. Source: OSTI; NTIS (US Sales Only). 

This paper is the situation report for development of brown coal 
liquefaction technique in the 11th research report meeting (held in 
October, 1991) in the Coal Technology Subcommittee of NEDO. 
The pilot plant of 50vday capacity was constructed in the Aus- 
tralian site to use the rich brown coal reserved in Victoria Province 
of Australia which is hardly used and all tests were finished by the 
operation from February, 1988 to November, 1990. After a part of 
the plant was transferred to the Province Government, the disman- 
tling and withdrawing were made. This brown coal liquefaction is a 
two step liquefaction one which realizes the reaction with the opti- 
mal conditions for the brown coal. This process has the following 
features: the slurry dehydration of small energy consumption, the 
primary hydrogenation to suspension bed, the highly efficient 
deashing by solvent, and the secondary hydrogenation to the fixed 
bed using a highly durable catalyst. The final rsults such as the 
yield of liquefied oil of 50% or more, the continuous operation for 
1,700 hours, and the deashing performance of Ippm or less were 
obtained and these results exceeded the initial target. 1 fig., 1 tab. 


20767 
coal liquefaction technique.: Dev of common base 
techniques (development of new catalysts for upgrading coal 
liquefied oll). Kinoshita, A. (Catalysts and Chemicals Industries 
Co. Ltd., Tokyo (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 77p. (in Japanese). In NEDO coal tech- 
nology subcomittee (11th business reporting conference). Order 
Number DE92526249. Source: OSTI; NTIS (US Sales Only). 

This paper is the situation report for development of new cata- 
lysts for upgrading coal liquefied oil in the 11th research report 
meeting (held in October, 1991) in the Coal Technology Subcom- 
mittee of NEDO. The research had been made since 1988 and the 
following advance was done in 1990: The performance evaluation 
and the selection of 4 kinds of catalyst were at first conducted by 
the model reaction in a batch type micro-reactor to improve the hy- 
drogenating (HY) activity and hydrodenitrification (HDN) activity of 
hydrogenating catalysts. Then, it was confirmed by the combination 
of active metals that Ni/Mo type catalyst was effective to improve 
the HY activity. Further, highly supported metal catalysts were 
studied with a fixed bed continuous flowing reactor and the behav- 
iors of N/Mo and Ni/W catalysts were clarified. A catalyst of highly 
active ones tested and found in this research was used for the 
short time life test by a bench scale pilot equipment to verify the 
excellent properties. 13 figs., 3 tabs. 


(ETDE/JP-mf-92526249, pp. 35-46) Development of 
elopment 


20768 (ETDE/JP-mf—92526249, pp. 47-58) Development of 
entrained bed coal gasification power generating piant.: 
Situation of development of 200t/day entrained bed coal gasifi- 
cation power generating plant. Kurihara, T. New Energy 
Development Organization, Tokyo (Japan). Oct 1991. 77p. (In 
Japanese). In NEDO coal technology subcomittee (11th business 
reporting conference). Order Number DE92526249. Source: OSTI; 
NTIS (US Sales Only). 
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This paper is the situation report for development of the en- 
trained bed coal gasification power generating plant in the 11th 
research report meeting (held in October, 1991) in the Coal Tech- 
nology Subcommittee of NEDO. A pilot plant of 200t/day capacity 
was constructed at Iwaki City and the adjusting operation is now 
carried out, aiming at development of the power generating unit of 
250MW capacity by 2000 at the latest. This plant is composed of 3 
main parts, that is, a pressurized 2 step entrained bed gasifying 
furnace, a dry gas refiner, and a low calorie gas turbine. In this 
connection, a steam turbine generator which is used widely is not 
equipped but the computer simulation is to be used for the supple- 
mentation. As the developed results in 1990, elementary 
techniques such as the gasification performance of a 2t/day plant, 
the experiment to widen the coal kinds, the test of a large demon- 
stration gas turbine and the design and fabrication on the basis of 
these tests, together with the fabrication, installation and trial oper- 
ation of 200t/day plant were researched. 4 figs., 3 tabs. 


20769 (ETDE/JP-mf-92526249, pp. 59-70) Development of 
entrained bed coal gasification power generation plant.: Sup- 
porting researches for development of entrained bed coal 
gasification power generation plant. Nakai, J. (The Coal Mining 
Research Center, Japan, Tokyo (Japan)). New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1991. 77p. (in Japanese). 
In NEDO coal technology subcomittee (11th business reporting 
conference). Order Number DE92526249. Source: OSTI; NTIS 
(US Sales Only). 

This paper is a report presented in the 11th research report 
meeting (held in October, 1991) in the Coal Technology Subcom- 
mittee of NEDO. An existing entrained bed coal gasification pilot 
plant of 40t/day has been operated since 1988 in the Yubari Labo- 
ratory to provide and supplement many data and materials for the 
plan of a new entrained bed coal gasification power generating 
plant of 200t/day to be constructed at Nakoso. The key point of the 
supporting researches was to make the additional research for the 
dry gas refining and to reflect to the 200t/day plant by improving 
the desulfurizing performance and dedusting performance and by 
surveying the material corrosion problem and others. The 
prospected supporting results could be obtained by using only 
Blairsol coal as the raw material through the 3 years research such 
as the dry desulfurization test (automation technique, load re- 
sponse and reliability for long time operation, new desulfurizing 
materials, etc.), the dry dedusting equipment, some tests relating 
to the gas turbine, and material surveying. This research is to com- 
plete by making the remained part of research in 1991 through the 
dismantling research of the equipment. 2 figs., 1 tab. 


20770 (EUR-13091) Demonstration and industrial plilot 
projects in the field of energy. Wetzel, R. (Krupp Koppers 
GmbH, Essen (DE)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 7ip. Contract No LG 354/87. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The high-temperature gasification of solid fuels with oxygen 
under elevated pressure using the PRENFLO process is an envi- 
ronmentally compatible, efficient and economical method of 
generating power from coal and of producing synthesis and reduc- 
tion gas. With funding from the commission of the European 
communities and the Federal Ministry of Research and Technology, 
KRUPP KOPPERS built a PRENFLO plant for a coal throughput of 
48 td which was operated for over 8000 hours. Fuels with high 
ash, sulphur and chlorine contents were successfully gasified. The 
coal ash is largely converted to granular, inert slags. The sulphur 
contained in the coal is converted to marketable elemental sulphur 
using conventional technology. Chlorine is bound as common salt. 
A clean coal gas is produced containing about 80% of the calorific 
value of the coal. Sensible heat is converted to high-quality steam, 
and is used for preheating the cleaned coal gas. The high avail- 
ability of the overall system, sub-assemblies and components was 
demonstrated. Materials tests resulted in cost-effective design of 
components which are subjected to varying loads. The gasification 
of pulverized coal in a flame reaction ensures that the plant can be 
started up and shut down quickly, permits high load change veloci- 
ties and guarantees part load operation over a wide range. 30 
refs.; 42 figs.; 22 tabs. 
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20771 (K/TCD—1020) Ceramic membranes for high temper- 
ature hydrogen separation. Fain, D.E.; Roettger, G.E.; White, 
D.E. Oak Ridge K-25 Site, TN (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840T21400. (CONF-9205123—1: 6. annual fossil energy ma- 
terials conference, Oak Ridge, TN (United States), 12-14 May 
1992). Order Number DE92013342. Source: OSTI; NTIS; GPO 
Dep. 
Considerable progress has been made toward the development 
of a porous ceramic membrane that can be used to separate 
hydrogen from coal gas at temperatures above 1000°F. The es- 
sential mechanism for the gas separation is molecular sieving. The 
pores in the membrane are made so small that the small hydrogen 
molecules can pass through the membrane much faster than other 
molecules. Membranes have been made with mean pore diameters 
of 10 Angstroms. Ideally, the membranes should have a pore di- 
ameter of less than 4 and greater than 2.5 Angstroms. There is 
currently no means for measuring pore diameters of less than 
about 10 Angstroms. Experiments are under way to evaluate the 
pore size by measuring the flow rates of gases with spherical sym- 
metry and of different size. For example, helium, argon, methane, 
carbon tetrafluoride, and sulfur hexafluoride are a good series of 
gases to use for that purpose. Surface flow and other transport 
modes complicate the interpretation of the data. A theoretical 
model will be discussed that is being developed to help interpret 
the flow and separation data. Flow and separation measurements 
need to be made at higher temperatures to understand adequately 
the membrane character. The status of the membrane develop- 
ment, the status of the theoretical model, and some fundamentals 
of gas separation will be discussed. 


20772 (SAND-92-0388) Hydrous metal oxide-supported 
catalysts: Part 3, Development of NIMoHMO catalysts. Dosch, 
R.G.; McLaughlin, L.l. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1992. 213p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE92013769. Source: OSTI; NTIS; GPO Dep. 

This report describes research and development related to Mo- 
based catalysts supported on hydrous metal oxide in exchangers 
for use in direct coal liquefaction processes. A group of NiMo cata- 
lysts were prepared on different hydrous titanium oxide (HTO) 
supports to serve as baseline materials for use in determining the 
effects of altering process parameters on the physical and catalytic 
properties of NiMoHTO catalysts. The baseline group included cat- 
alysts which had hydrogenation activities up to 40% higher than 
the best commercial NiMo/Al2O3 catalysts used in coal liquefaction 
pilot plant studies on a weight of catalyst basis while containing 
25% less active metal. The results of high resolution electron mi- 
croscopy (HREM) studies addressing the effects of processing 
parameters on microstructure are also presented. NiMoHTO cata- 
lysts were included in a group of some 30 commercial and 
experimental catalysts tested at Amoco Oil Co. to determine appli- 
cability for upgrading coal resids. The performance of NiMoHTO 
catalysts in these tests was better than or comparable to the best 
commercial catalysts available for this application. The initial work 
with thin-film NiMoHTO catalysts supported on commercial silica 
gel spheres is presented. Second generation thin-film catalysts 
containing about 1% Mo have hydrogenation activities of about 
75% of those of extruded commercial NiMo/Al,O3 catalysts con- 
taining 10-13% Mo and up to 50% of the hydrodesulfurization 
activity of the commercial catalysts. The use of thin-film HTO tech- 
nology, which allows for preparation of NiMoHTO catalysts on 
virtually any substrate lowers catalyst cost by reducing the amount 
of Ti required and provides engineering forms of HMO materials 
without development work needed to convert bulk HTO materials 
into usable engineering forms. Work done with NiMo catalysts sup- 
ported on hydrous zirconium oxide (HZO) is also presented. 
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20773 (DOE/METC—91/6123-Vol.1, pp. 200-209) Sulfur forms 
in coal. Hawthorne, S.B. (Univ. of North Dakota, Grand Forks 





(United States)). USDOE Morgantown Energy Technology Center, 
WV (United States). Aug 1991. DOE Contract FC21-86MC10637. 
(CONF-9108116-Vol.1: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 375p. Order Number DE92001101. 
Source: OSTI; NTIS. 

The overall objective of this project is to develop methodology 
which will enable the rapid and accurate identification and quantita- 
tion of sulfur species in what is commonly referred to as the 
organic sulfur component of coal. To accomplish this, the following 
specific objectives must be met: to continue to investigate and de- 
velop the use of supercritical fluid extraction (SFE) and pyrolysis/ 
SFE (PYR/SFE) for the selective extraction of organic forms from 
coal; to identify and quantitate true sulfur organics recovered using 
SFE procedures; to continue to investigate and develop the use of 
selective pyrolysis and chemical oxidation/reduction for the deter- 
mination of organic sulfur forms in coal; and to evaluate and 
incorporate other promising sulfur specification techniques. Results 
are described for equipment selection, coals, supercritical fluid and 
collection solvent selection, and extraction conditions. 


20774 (DOE/PC/88939-16) Methane formation and reten- 
tion in coal: Quarterly technical progress report, October 1, 
1991—December 31, 1991. Hucka, V.J. Utah Univ., Salt Lake City, 
UT (United States). Dept. of Mining Engineering. [1991]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88939. Order Number DE92013823. Source: 
OSTI; NTIS; GPO Dep. 

The methane content of coal seams in Utah and Colorado are 
measured in situ as well as in the laboratory and correlated with 
the geological and geochemical history of the seams and surround- 
ing strata. Chemical and physical properties are measured in the 
laboratory for coals that contain methane and coals of similar rank 
which do not contain methane. Methane yields on pyrolysis are 
used to measure the propensity of coals to form additional 
methane. Methane formation and retention will be interpreted in 
terms of the physical and chemical properties of the coal and the 
chemical and geological history of the coal seam. 


20775 (DOE/PC/88948-T2) [Study of flow properties of wet 
solids using laser induced photochemical anemometry]: Quar- 
terly technical progress report, April-June 1991. Falco, B. 
Michigan State Univ., East Lansing, MI (United States). Dept. of 
Mechanical Engineering. 23 Feb 1992. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88948. 
Order Number DE92014031. Source: OSTI; NTIS; GPO Dep. 

Research continues on the flow properties of wet solids. During 
this period we have made: progress in the analysis of the accuracy 
of the technique, progress in firming the foundations of LIPA for 
Solid-Liquid Mixtures, progress in the construction of better proto- 
type skimmers, continued progress in chemically manufacturing 
both more red europium imbedded CaF2 and Green liquid Flowlite, 
and progress in understanding the coupling of LIPA chemicals snd 
dynamic range and timing. (VC) 


20776 (DOE/PC/89780-T9) [Basic properties of coals and 
other solids]: Ninth quarterly report, [February 1992]. Duke 
Univ., Durham, NC (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89780. Order Number DE92014640. Source: OSTI; NTIS; 
GPO Dep. 

This quarter, research was performed included: (1) Heats of Re- 
action of Demineralized Wyodak Coal with Seven Strong Acids; 
and (2) Heats of Immersion of North Dakota Lignite in Eleven 
Acids. Data are tabulated for: (1) Heats of immersion of untreated 
and demineralized Argonne Wyodak Coal and PVP in Various 
Strong Acids at 25°C; and (2) Heats of Immersion of N. Dakota 
Lignite in Strong Acid Solutions in Acetonitrile at 25°C. Correla- 
tions are given for the Comparison of Heats of Immersion of North 
Dakota Lignite and Wyodak in Some Strong Acids. (VC) 


20777 (DOE/PC/90038-T1) Synthesis of a naphthalene- 
hydroxynaphthalene polymer model compound: Final report, 
June 13, 1990-September 12, 1991. Southern Research Inst., 
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Birmingham, AL (United States). 2 Oct 1991. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90038. Order Number DE92012264. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project was the synthesis of one pound of a 
new naphthalene-hydroxynaphthalene polymer model compound 
for use in coal combustion studies. Since this compound was an 
unreported compound, this effort also required the development of 
a synthetic route to this compound (including routes to the unique 
and unreported intermediates leading to its synthesis). 


20778 (DOE/PC/91296—-1) Advanced NMR-based tech- 
niques for pore structure analysis of coal: Quarterly report 
No. 1, September 1, 1991—November 30, 1991. Smith, D.M. New 
Mexico Univ., Albuquerque, NM (United States). Center for Micro- 
Engineered Ceramics. [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91296. 
Order Number DE92013716. Source: OSTI; NTIS; GPO Dep. 

One of the main problems in coal utilization is the inability to 
properly characterize its complex pore structure. We propose to in- 
vestigate the dependence of the common NMR parameters such as 
chemical shifts and relaxation times of several different nuclei and 
compounds on the pore structure of model microporous solids, car- 
bons, and coals. In particular, we will study the interaction between 
several small molecules ('2°Xe, 9He, Hz, No, ™NH3, ‘No, 
13CH,, SCO) and the pore surfaces in coals. These molecules 
have been selected for their chemical and physical properties. 


20779 (DOE/PC/91296-2) Advanced NMR-based tech- 
niques for pore structure sis of coal: Quarterly report 
No. 2, December 1, 1991-February 29, 1992. Smith, D.M. New 
Mexico Univ., Albuquerque, NM (United States). Center for Micro- 
Engineered Ceramics. [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91296. 
Order Number DE92013874. Source: OSTI; NTIS; GPO Dep. 

Although one would not expect any single technique to provide a 
satisfactory description of a coal’s structure, it is apparent that bet- 
ter techniques are necessary. We believe that measurement of the 
NMR parameters of various gas phase and adsorbed phase NMR 
active probes can provide the resolution to this problem. It has 
long been recognized that NMR relaxation times of adsorbed 
molecules are shortened when they come in contact with pore sur- 
faces and these effects can be exploited to obtain information 
about pore structure. However, only recently have several groups 
gone back to the early NMR work and begun to exploit those prin- 
ciples to extract pore information. One of the principle investigators 
on this proposal (D.M.S.) has made several of the recent advances 
in low-field NMR relaxation measurement of pore structure. We 
now propose to investigate the dependence of the common NMR 
parameters such as chemical shifts and relaxation times of several 
different nuclei and compounds on the pore structure of model mi- 
croporous solids, carbons, and coals. In particular, we will study 
the interaction between several small molecules ('?°Xe, 2He, Ho, 
14No, 4NHg, No, *SCH4, *CO,) and the pore surface in coals. 
These molecule have been selected for their chemical and physical 
properties. 
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20780 (BNL-47320) Comparison of pre and post- 
combustion carbon removal. Morris, S.C.; Lee, J.; Goldstein, G.; 
Steinberg, M. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-920349— 
1: First international conference on carbon dioxide removal, 
Amsterdam (Netherlands), 4-6 Mar 1992). Order Number 
DE92013609. Source: OSTI; NTIS; INIS; GPO Dep. 

Conventional approaches to reduce CO, emissions, including 
fuel switching among fossil fuels, renewables, nuclear, end-use 
conservation, and increased efficiency, nearly all lead to reduction 
in coal use. Carbon removal technologies along have the potential 
to allow continued use of coal. All approaches must compete eco- 
nomically, technically, and environmentally for market share within 
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the context of the total energy system. MARKAL, a dynamic en- 
ergy systems model, was used to simulate this competition through 
2025 for the US energy system. Three carbon removal technolo- 
gies were evaluated: CO. scrubbing from coal-fired power plant 
flue gas, CO2 separation during coal gasification, and carbon sepa- 
ration in the Hydrocarb process. CO, was sequestered in depleted 
gas wells and the deep ocean, and solid carbon in depleted coal 
mines. All three technologies evaluated offer a more cost-effective 
path to CO. emission reduction than the reference case. Moreover, 
the ability of pre-combustion methods of carbon removal can be 
combined with producing motor fuels as well as electric power fu- 
els, a combination that provided greater opportunity for carbon 
removal. 


20781 (DOE/METC-—91/6123-Vol.1, pp. 159-167) Gasification 
ash and slag. Steadman, E.N. (Univ. of North Dakota, Grand 
Forks (United States)); Nowok, J.W. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1991. DOE Contract 
FC21-86MC10637. (CONF-9108116—-Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The purpose of the Gasification Ash and Slag project is to pro- 
duce data needed to develop a unified concept of the behavior of 
inorganic coal constituents in gasification systems. Efforts are fo- 
cused on developing methods to investigate the partitioning of 
inorganic components into gases, liquids, and solids and to investi- 
gate slag flow and deposit formation mechanisms. The objectives 
of the work for this reporting period are to: determine the partition- 
ing of inorganic components under simulated gasification conditions 
in a pressurized drop-tube furnace system, and determine the rela- 
tionship between the structure of molten siag, sintering process, 
and strength development in deposits of coal ashes in gasification 
conditions. Results on both tasks are presented. 


20782 (DOE/METC—91/6123-Vol.1, pp. 226-231) Coal ash be- 
havior in reducing environments. Steadman, E.N. (Univ. of North 
Dakota, Grand Forks (United States)). USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1991. DOE Contract 
FC21-86MC10637. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The objectives of the coal ash behavior in reducing environments 
project are as follows: to develop further our advanced ash and 
deposit characterization techniques in order to quantify the effects 
of the liquid phase components in terms of strength development 
in ash deposits; to determine the mechanisms of inorganic trans- 
formations that lead to inorganic partitioning, ash deposition, and 
slag formation under gasification conditions; to determine the fac- 
tors that influence the sintering behavior of coal-derived ashes 
under gasification conditions; and to develop a better means of 
predicting the behavior of inorganic components as a function of 
coal composition and reducing conditions. In order to meet the ob- 
jectives of the program, efforts are focused on (1) detailed 
characterization of the coals; (2) carefully controlled laboratory ex- 
periments to produce chars, entrained ashes, deposits, and slags; 
(8) experiments designed to determine the physical properties of 
deposits and slags; and (4) detailed characterization of materials 
collected from pilot- and larger-scale gasification equipment. This 
approach requires the development of advanced methods of analy- 
ses, including further development of the automated scanning 
electron microscope/microprobe techniques. Physical properties, 
such as surface tension, viscosity, and strength of ashes and 
slags, will be determined. Specific attention will focus on the devel- 
opment of deposit strength as a result of sintering processes and 
on the wetting ability of slags on metals and other related materi- 
als. Results to date are presented. 


20783 (DOE/PC/79796-T19) Enhancing the use of coals by 


gas reburning-sorbent injection: Quarterly report No. 18, Jan- 
uary 1-March 31, 1992. Energy and Environmental Research 
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Corp., Irvine, CA (United States). 15 Apr 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE92014633. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SOx), on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. Work on a 
third unit, wall fired, has been stopped because of funding limita- 
tions. The specific objectives are to demonstrate reductions of 60 
percent in NO, and 50 percent in SO, emissions, by a combination 


of two developed technologies, gas reburning (GR) and sorbent in- 
jection (Si). 


20784 (DOE/PC/79798-T18) Environmental monitoring for 
the DOE coolside and LIMB demonstration extension projects: 
Quarterly report for the period of February, March and April 
1991. White, T. (Radian Corp., Research Triangle Park, NC 
(United States). Progress Center); Contos, L.; Adams, L. Babcock 
and Wilcox Co., Barberton, OH (United States). Domestic Fossil 
Operations; Radian Corp., Research Triangle Park, NC (United 
States). Progress Center. Feb 1992. 162p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-87PC79798. 
Order Number DE92012700. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to present environmental moni- 
toring data collected during the US DOE Limestone Injection 
Multistage Burner (LIMB) Demonstration Project Extension. The 
objective of the LIMB program is to demonstrate the sulfur dioxide 
(SOz) and nitrogen oxide (NOx) emission reduction capabilities of 
the LIMB system. The LIMB system is a retrofit technology to be 
used for existing coal-fired boilers equipped with electrostatic pre- 
cipitators. (VC) 


20785 (DOE/PC/79852-T2) Electro-catalytic reduction of 
NO,. Mathur, V.K. New Hampshire Univ., Durham, NH (United 
States). Dept. of Chemical Engineering. Oct 1990. 79p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79852. Order Number DE92013479. Source: OSTI; NTIS; 
GPO Dep. 

In this investigation, a stream containing nitric oxide has been 
subjected to intense electric fields in the presence of catalysts. The 
work has been conducted in two phases. In the first phase cata- 
lysts tested included steel, stainless steel, and gol plated 
stainless steel wools. The effect of parameters such as inlet nitric 
oxide concentration, oxygen and water vapor content, gas resi- 
dence time and temperature on NO reduction have been studied. 
In the second phase, the effect of non-conducting materials such 
as glass wool as a catalyst on NO reduction has been investi- 
gated. Experiments were also conducted with no catalyst to study 
the advantage of catalyst use. 


20786 (DOE/PC/79852-T4) Electro-catalytic reduction of ni- 
trogen oxides. McLarnon, C.R. New Hampshire Univ., Durham, 
NH (United States). Dec 1989. 83p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-87PC79852. 
Order Number DE92014005. Source: OSTI; NTIS; GPO Dep. 
Nitrogen oxides have been linked to a broad range of air pollu- 
tion problems including acid rain and the atmospheric production of 
photochemical ozone. Over twenty million tons of nitrogen oxides 
are emitted into the atmosphere each year as a result of the high 
temperature combustion of fossil fuels. Efforts to control nitrogen 
oxides emissions have lagged because of the generally low dis- 
charge concentrations of nitrogen oxides in combustion exhaust 
and because nitrogen oxides are more difficult to remove due to 
their lower reactivity. No catalyst has yet been found that will 
achieve significant reduction of nitrogen oxides in an oxidizing envi- 
ronment. Oxygen in the exhaust stream competes with nitrogen 
oxides for the active catalyst sites. Also, the dissociated oxygen 
atoms produced by decomposition of nitrogen oxides deactivate 
the surface of the catalyst. Externally applied electric fields have 
been used to control oxygen adsorption on metal and semi- 
conductor surfaces. In this investigation, a stream containing nitric 
oxide has been subjected to intense electric fields in the presence 
of catalyst materials including steel, stainless steel, and gold plated 
stainless steel wools and glass wool. The electric fields have been 








generated using DC, AC and rectified AC potentials in the range of 
0-20 KV. The effect of parameters such as inlet nitric oxide con- 
centration, oxygen and water content, gas residence time and 
temperature have also been studied. 


20787 (DOE/PC/88874—-T16-Vol:1) Theoretical approach for 
enhanced mass transfer effects in-duct flue gas desulfurize- 
tion processes: Volume 1, Dry sorbent injection: Final 
Jozewicz, W. (Acurex Corp., Research Triangle Park, NC (United 
States). Environmental Systems Div.); Rochelle, G.T. Acurex Corp., 
Research Triangle Park, NC (United States). Environmental Sys- 
tems Div.; Texas Univ., Austin, TX (United States). Dept. of 
Chemical Engineering. 29 Jan 1992. 232p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88874. 
Order Number DE92013480. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of fundamental mass transfer 
testing for in-duct removal of SO2. Following this initial part of an 
experimental program, it became clear that the amount of initial 
moisture on the sorbent strongly affected the extent of Ca(OH). 
conversion. Novel techniques aimed at increasing sorbent utiliza- 
tion were investigated and are described. Major novel technique 
investigated and reported on here was the reaction with SO>2 of 
sorbents with initial free moisture (damp sorbents). The duct 
injection process using damp solids has the following steps: prepa- 
ration of sorbent as a slurry, blending of the slurry with dry recycle 
materials to create damp solids, injection of the solids into the 
duct, reaction and drying of the solids with flue gas in the duct, col- 
lection in particulate control equipment, and finally recycle of dry 
solids with some bleed to disposal. The moisture content of the 
solids at each step affects system performance. Various factors fa- 
vor high moisture whereas others favor low moisture. (VC) 


20788 (DOE/PC/88874—T16-Vol.2) Theoretical approach for 
enhanced mass transfer effects in-duct flue gas desulfurize- 
tion processes: Volume 2, Duct drying: Final report. 


Spray 
Jozewicz, W. (Acurex Corp., Research Triangle Park, NC (United 
States). Environmental Systems Div.); Rochelle, G.T. Acurex Corp., 
Research Triangle Park, NC (United States). Environmental Sys- 


tems Div.; Texas Univ., Austin, TX (United States). Dept. of 
Chemical Engineering. 29 Jan 1992. 231p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88874. 
Order Number DE92013481. Source: OSTI; NTIS; GPO Dep. 

Removal of sulfur dioxide (SO2) from the flue gas of coal- burn- 
ing power plants can be achieved by duct spray drying using 
calcium hydroxide [Ca(OH)2] slurries. A primary objective of this re- 
search was to discover the aspects of mass transfer into Ca(OH)o 
slurries which limit SO2 absorption. A bench- scale stirred tank re- 
actor with a flat gas/liquid interface was used to simulate SO, 
absorption in a slurry droplet. The absorption rate of SO2 from gas 
concentrations of 500 to 5000 ppm was measured at 55°C in clear 
solutions and slurries of Ca(OH)2 up to 1.0 M (7 wt percent). Re- 
suits are reported in terms of the enhancement factor, v. This 
research will allow prediction of conditions where the absorption of 
SOz in Ca(OH) slurries can be enhanced by changes to liquid 
phase constituents (under which SO2 absorption is controlled by 
liquid film mass transfer). Experiments in the stirred tank have 
shown that SO2 absorption in a 1.0 M Ca(OH) slurry was com- 
pletely dominated by gas iilm mass transfer with a large excess of 
Ca(OH). but becomes controlled by liquid film resistance at greater 
than 50 percent Ca(OH)2 utilization. (VC) 


20789 (DOE/PC/89651-T4) Innovative Clean Coal Technol- 
ogy (ICCT): 500 MW demonstration of advanced wall-fired 
combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers: Technical progress 
report, fourth quarter 1991. Southern Co. Services, Inc., Birming- 
ham, AL (United States). 21 Apr 1992. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89651. 
Order Number DE92014607. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NO,) emissions from coal-fired boilers. The project is being 
conducted at Georgia Power Company's Plant Hammond Unit 4 lo- 
cated near Rome, Georgia. The primary goal of this project is the 
characterization of the low NO, combustion equipment through the 
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collection and analysis of long-term emissions data. A target of 
achieving fifty percent NO, reduction using combustion modifica- 
tions has been established for the project. The project provides a 
stepwise retrofit of an advanced overfire air (AOFA) system fol- 
lowed by low NO, burners (LNB). During each test phase of the 
project, diagnostic, performance, long-term, and verification testing 
will be performed. These tests are used to quantify the NO, 
reductions of each technology and evaluate the effects of those re- 
ductions on other combustion parameters such as parameters such 
as particulate characteristics and boiler efficiency. 


20790 (DOE/PC/89652-T3) Innovative Clean Coal Technol 
ogy (ICCT): Demonstration of Selective Catalytic Reduction 
(SCR) technology for the control of nitrogen oxide (NO,) emis- 
sions from high-sulfur coal-fired bollers: Quarterly report No. 
6, October-December, 1991. Southern Co. Services, Inc., Birm- 
ingham, AL (United States). Feb 1992. 59p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89652. 
Order Number DE92013732. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
from US, Japanese and European catalyst suppliers on a high- 
sulfur US coal-fired boiler. SCR is a post-combustion nitrogen 
oxide (NOx) control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NOx to convert it to nitrogen and 
water vapor. 


20791 (DOE/PC/89807—T6) An evaluation of a pre-charging 
pulse-jet filter for small combustor particulate control: Project 
quarterly report, October 1-November 30, 1989. Helfritch, DJ. 
Research-Cottrell, Inc., Somerville, NJ (United States). Environ- 
mental Services and Technologies Div. Dec 1989. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89807. Order Number DE92012659. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this test program is the performance and eco- 
nomic evaluation of a pre charged-pulse jet filter as the principal 
particulate control device for a commercial or industrial scale coal 
fired combustor. Performance factors that will be considered are 
the effects of particle charge, air/cloth ratio, fabric types, percent 
humidity and inlet particulate loading on fine particle collection 
efficiency, and pressure drop. Economic factors that will be consid- 
ered are capital costs, energy and other operating costs, and 
maintenance costs. The program will result in a recommendation 
regarding the relative suitability of the pre charged pulse-jet filter 
for small combustor particulate control, as compared to other con- 
trol devices. Fine particle control capability, ease of operation, and 
overall economics will be taken into consideration in making com- 
parisons. (VC) 


20792 (DOE/PC/90544—-T3) Healy clean coal project: Quar- 
terly technical progress report No. 4, October-December 1991. 
Stone and Webster Engineering Corp., Englewood, CO (United 
States). Mar 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-91PC90544. Order Number 
DE92013723. Source: OSTI; NTIS; GPO Dep. 

The objective of the Healy Clean Coal Project is to demonstrate 
the integration of an advanced combustor and a heat recovery 
system with both high and low temperature emission control pro- 
cesses. Resulting emission levels of SO2, NOx, and particulates 
are expected to be significantly better than the federal New Source 
Performance Standards. (VC) 


20793 (DOE/PC/90545—-T5) Fullscale demonstration Low- 
NO, Cell™ Burner retrofit: Quarterly report No. 3, April 1, 
1991—June 30, 1991. Babcock and Wilcox Co., Barberton, OH 
(United States). 18 Mar 1992. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-91PC90545. Order 
Number DE92014635. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the full-Scale Low-NO, Cell™ Burner 
(LNCB™) Retrofit project is to demonstrate the cost-effective reduc- 
tion of NO, generated by a large, base-loaded (70% capacity 
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factor or greater), coal-fired utility boiler. Specific objectives in- 
clude: (1) At least 50% NO, reduction over standard two-nozzle 
cell burners, without degradation of boiler performance or life; (2) 
Acquire and evaluate emission and boiler performance data before 
and after the retrofit to determine NO, reduction and impact on 
overall boiler performance; (3) Demonstrate that the LNCB™ 
retrofits are the most cost-effective alternative to emerging, or 
commercially- available NO, control technology for units equipped 
with cell burners. The focus of this demonstration is to determine 
maximum NO, reduction capabilities without adversely impacting 
plant performance, operation and maintenance. In particular, the 
prototype evaluations will resolve many technical issues not possi- 
ble to address fully in the previous pilot-scale work and the single 
full-scale burner installation. 


20794 (DOE/PC/90545-T6) Full-scale demonstration Low- 
NO, Cell™ Burner retrofit: Quarterly report No. 4, July 1, 
1991-September 30, 1991. Babcock and Wilcox Co., Barberton, 
OH (United States). 18 Mar 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90545. 
Order Number DE92014634. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the full-Scale Low-NOx Cell™ Burner 
(LNCB™) Retrofit project is to demonstrate the cost-effective reduc- 
tion of NOx generated by a large, base-loaded (70% capacity 
factor or greater), coal-fired utility boiler. Specific objectives in- 
clude: (1) At least 50% NOx reduction over standard two-nozzle 
cell burners, without degradation of boiler performance or life; (2) 
acquire and evaluate emission and boiler performance data before 
and after the retrofit to determine NOx reduction and impact on 
overall boiler performance; (3) demonstrate that the LNCB™ 
retrofits are the most cost-effective alternative to emerging, or 
commercially-available NOx control technology for units equipped 
with cell burners. The focus of this demonstration is to determine 
maximum NOx reduction capabilities without adversely impacting 
plant performance, operation and maintenance. 


20795 (DOE/PC/90547-T6) Evaluation of gas-reburning 
and low NO, burners on a wall fired boiler: Technical 
progress report No. 6, January 1—March 31, 1992. Energy and 
Environmental Research Corp., Irvine, CA (United States). 15 Apr 
1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-91PC90547. Order Number 
DE92014118. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this CCT project is to evaluate the use 
of Gas Reburning and Low NO, Burners (GR-LNB) for NO, emis- 
sion control from a wall fired boiler. It is anticipated that, if the 
demonstration is successful, the GR-LNB technology could become 
commercialized during the 1990’s and will be capable of (1) 
achieving significant reduction in the emissions of nitrogen oxides 
and sulfur dioxide (another acid rain precursor) from existing facili- 
ties to minimize environmental impacts such as transboundary and 
interstate pollution and/or (2) providing for future energy needs in 
an environmentally acceptable manner. Low NO, burners are de- 
signed to delay the mixing of the coal fuel with combustion air to 
minimize the NO, formation. Typically, one may obtain up to 50% 
reduction in NO, emissions through the use of LNB. For LNB ap- 
plications, the technology is developed and a number of LNB 
designs are commercially available. 


20796 
sions control system: Quarterly report No. 3, July 
1—September 30, 1991. Public Service Co. of Colorado, Denver, 
CO (United States). 15 Oct 1991. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90550. 
Order Number DE92014638. Source: OSTI; NTIS; GPO Dep. 

This project’s goal is to demonstrate the removal up to 70% of 
the NO, and 70% of the SO2 emissions from coal fired utility boil- 
ers. It will establish an alternative emissions control technology 
integrating a combination of several processes, while minimizing 
capital expenditures and limiting waste production to dry solids that 
are handled with conventional ash removal equipment. These pro- 
cesses include low-NO, burners, NO, ports and urea injection for 
NO, control, sodium or calcium based sorbent injection for SO2 
control, and flue gas humidification to enhance the reactivity of the 
SO, control compound. 


(DOE/PC/90550-T3) Integrated dry NO,/SO, emis- 
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20797 (DOE/PC/91293—1) Direct catalytic decomposition of 
nitric oxide: Quarterly technical progress report No. 1, 
October-December 1991. Flytzani-Stephanopoulos, M.; Sarofim, 
A.F. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering. 2 Mar 1992. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91293. Order Number DE92013847. Source: OSTI; NTIS; 
GPO Dep. 

This project will investigate a suitable catalyst system for the 
direct NO decomposition for post-combustion NO, control. The pro- 
posed process will not use a reductant such as ammonia in case 
of Selective Catalytic Reduction (SCR) process for catalytic reduc- 
tion of NO, to nitrogen. This is a simplified process basically 
involving passing the flue gas through a catalytic converter, thus 
avoiding problems generally associated with the commercial Selec- 
tive Catalytic Reduction (SCR) process, namely high operating 
cost, ammonia slip, and potential NoO emissions. 


20798 (DOE/PC/91295-T2) A novel, integrated treatment 
system for coal wastewaters: Quarterly report, December 2, 
1991—March 1, 1992. Wang, H.Y.; Srinivasan, K.R. Michigan Univ., 
Ann Arbor, MI (United States). Dept. of Chemical Engineering. 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91295. Order Number 
DE92013805. Source: OSTI; NTIS; GPO Dep. 

The aims of this study are to develop, characterize and optimize 
a novel treatment scheme that would be effective simultaneously 
against the toxic organics and the inorganics present in coal con- 
version wastewaters. The initial phase of the work has been 
focused on the development of modified clays for use in the selec- 
tive removal and recovery of heavy metals such as Cd, Cu, 
chromatic and selenate. In this quarter, a detailed study of the ad- 
sorption of Cd**+ onto a surfactant-modified clay was carried out in 
the pH range of 3.0 and 9.0. Cd2+ is shown to bind very strongly at 
the higher pH and poorly at the lower pH. It is shown that this ad- 
sorbent is quite effective in removing Cd, but it may not be an 
optimal adsorbent for the recovery of adsorbed Cd. A new type ad- 
sorbent based on adsorbing two types of surfactants on clay was 
designed and prepared. Initial experiments with Cu2+ reveal that 
this dual surfactant complex has the potential to remove and 
recover Cu** ions from dilute solutions. These findings are a pre- 
liminary indication that the surface and solution chemistry of 
ammonium and amine surfactants can be gainfully modified to ad- 
sorb and desorb cationic heavy metals. 


20799 (DOE/PC/91302-1) Hydrothermal reactions of fly 
ash: [Progress report], October 1, 1991-December 31, 1991. 
Brown, P.W. Pennsylvania State Univ., University Park, PA (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE92013719. Source: OSTI; NTIS; GPO Dep. 

The reactions which occur when fly ash is treated under hy- 
drothermal conditions will be investigated. Formation of four 
classes of compounds, which bracket likely fly ash compositional 
ranges, have been selected for study. These are calcium silicate 
hydrates, calcium silicosulfates, calcium aluminosulfates, and alkali 
aluminosilicates. The specific compounds fabricated will be deter- 
mined and their stability regions assessed. As a part of stability 
assessment, the extent to which selected hazardous species are 
sequestered will be determined. Finally, the cementing properties 
of these compounds will be established. 


20800 (FRNC-TH-3717) Combustion experimental study of 
pulverized coal in a simple geometry vertical furnace followed 
by exchangers. Zaoui, M. Ecole Nationale Superieure des Mines, 
75 - Paris (France). Nov 1988. 172p. (In French). Order Number 
DE92523890. Source: OSTI; NTIS (US Sales Only). 

A representative reference test method is presented for analyz- 
ing the behaviour, in industrial generators, of the mineral matters 
appearing during pulverized coal combustion. Operation parame- 
ters are studied as a function of the various coal characteristics 
and the processing parameters. Results are applied to the kinetics 
of the heat and mass physical and chemical transfers and to the 
study of ash matter deposit on the exchanger walls. 
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20801 (ETDE/JP-mf-92525965, pp. 281-287) Technologies 
for preservation of the environment: Study for toxicological 
and environmental effects of coal-derived liquids. Japan Indus- 
trial Technology Association, Tokyo (Japan). Apr 1991. 354p. In 
Japan’s Sunshine Project 1990 annual summary of coal liquefac- 
tion and gasification volume XV. Order Number DE92525965. 
Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to conduct safety tests with labora- 
tory animals and to compile basic data for ensuring the health of 
workers in coal liquefaction plants, and establishing public accep- 
tance levels of leaked-out in the process of distributing and treating 
the coal derived liquids. The test items were selected from the In- 
dustrial Safety and Hygiene Law Concerning the Examination and 
Regulation of Manufacture, etc. of Chemical Substances, and MPD 
of the OECD. In FY 1990, test of physical-chemical properties and 
toxicological test on 9 items, acute inhalation toxicity, eye irritation, 
repeated dose dermal toxicity, repeated dose oral toxicity, muta- 
genicity (chromosomal aberration), bioaccumulation, growth 
inhibition of algae, and acute immobilisation of daphnias, and anal- 
yses of toxic indicator compounds were carried out for brown coal 
pilot plant integrated operation oil. Moreover, the retrieval of litera- 
ture and data with NTIS/DIALOG and JICST/JOIS, etc. was 
conducted. 
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20802 (ETDE/JP-mf-92526284, pp. 21-33) Overseas geo- 
logic structure survey.: Basic feasibility study on commercial 
production in Baidauri district of indonesia. Kakei, T. (Mitsui 
Mining Co. Ltd., Tokyo (Japan)). New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1991. 57p. (in Japanese). In NEDO coal 
resources subcommittee (11th business reporting conference). Or- 
der Number DE92526284. Source: OSTI; NTIS (US Sales Only). 

This report describes the results of feasibility study of commer- 
cial production in Baidouri district of Indonessia carried out as a 
link of the chain of NEDO's investigative project for promoting the 
preparation of infrastructure for overseas coal import. Baidouri coal 
mine started the coal production in 1980 but the investigation on its 
coal reserve has been limited only to that for strip mining. This 
time, an investigation mainly consisting of boring for the purpose of 
grasping the geological circumstances, examining the base of 
mininig development, making the conceptual design, etc. The sum- 
marized results are: The geologic structure is such that coal is 
deposited in the eastern wing of a gentle synclinal structure on the 
western side of the mining area and of stable structure with an in- 
clination of 8 to 12°. B and D layers out of four (A to D) coal layers 
are provided with developable conditions. The coal property such 
that the inherent moisture exceeds 13% and the calorific value as 
low as 5820-5890Kcal/kg will reduce the cost. For further increase 
of sales, it is essentially requiredto make the reshipping of coal in 
the ocean more efficient and systematic. 7 figs., 5 tabs. 
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20803 (DOE/EIA-0125(91/4Q)) Coal distribution, January— 
December 1991. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 21 Apr 1992. 206p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92014377. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Coal Distribution report provides information on coal produc- 
tion, distribution, and stocks in the United States to a wide 
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audience including Congress, Federal and State agencies, the coal 
industry, and the general public. (VC) 


20804 (DOE/OR/00033-T476) Steady flow of a fluid-solid 
mixture between parallel plates. Johnson, G. (Pittsburgh Univ., 
PA (United States). Dept. of Mechanical Engineering); Rajagopal, 
K.R.; Massoudi, M.; Mathur, M.P. USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States). [1992]. 73p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
76OR00033. Order Number DE92013645. Source: OSTI; NTIS; 
GPO ’ 

In Part |, a mathematical description for a flowing mixture of solid 
particulates and a fluid is developed within the context of Mixture 
Theory. Specifically, the equations governing the flow of a two- 

ent mixture of a Newtonian fluid and a granular solid are 
derived. These relatively general equations are then reduced to a 
system of coupled ordinary differential equations describing steady 
flow of the mixture between flat plates. The resulting boundary 
value problem is solved numerically and results are presented for 
cases in which drag and lift interactions are important. Part Il gives 
an overview of the methods used to obtain the numerical solutions. 
Multiple shooting, finite difference, and collocation methods for 
solving boundary value problems involving ordinary differential 
equations are discussed. A method for applying integral boundary 
conditions is then presented. Finally, the relative efficiency and ef- 
fectiveness of the methods is discussed. 


20805 (DOE/PC/90181-T4) Particulate Flow Research Lab 
quarterly progress report, October 1, 1991—December 30, 1991. 
Rosato, A.; Dave, R.; Fischer, |.; Carr, F.W. New Jersey Inst. of 
Tech., Newark, NJ (United States). Particulate Flow Research Lab. 
[1991]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90181. Order Number 
DE92013906. Source: OSTI; NTIS; GPO Dep. 

Research continued at Particulate Flow Research Lab. several 
major accomplishments were made this quarter. Of particular im- 
portance is that signals measured with a single transmitting coil 
were in very good agreement with predictions of a newly developed 
model. This model differs from the previously reported model in that 
the receiving antennae are rectangular instead of circular, Inversion 
of the new model, i.e. signal processing, was successful, thus al- 
lowing for the prediction of the position and orientation of a single 
transmitting coil. The details of the quarter's work are explained for 
the electronics and signal processing tasks following the summary. 
Descriptions of progress made on the particle properties project are 
also included. The last section is concerned with clustering algo- 
rithms, which have applications to the collision project, 2-D packing 
studies and the tracking of cluster formations in granular flows. 


20806 (UCRL-JC—106747) A single particle friction cell for 
measuring contact frictional properties of granular materials. 
Mullier, M. (British Petroleum Co. Ltd., Sunbury-on-Thames (United 
Kingdom). BP Research Centre); Tuzun, U.; Walton, O.R. 
Lawrence Livermore National Lab., CA (United States). Mar 1991. 

Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9204129-1: 2. symposium on 
advances in particulate technology, Guildford (United Kingdom), 
15-17 Apr 1992). Order Number DE92013007. Source: OSTI; 
NTIS; GPO Dep. 

A novel shear cell has been developed which allows for simulta- 
neous measurements of the contact stresses and surface 
displacements during sliding motion of a single particle against ei- 
ther another particle or a substrate representing a wall surface. 
Internal and wall friction behaviour of particles down to 500 ym in 
size were quantified by inducing relative displacements of contact 
surfaces over a range of 30 um in steps in 0.1 um while measur- 
ing the resulting normal and shear forces at the contact to an 
accuracy of 0.01 N. 


20807 (UCRL-JC—108341) Numerical simulation of inclined 
chute flows of monodisperse, inelastic, frictional spheres. Wal- 
ton, O.R. Lawrence Livermore National Lab., CA (United States). 
17 Jan 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9108127-4: 2. 
U.S.Japan seminar on micromechanics of granular materials, 


ERA Vol. 17, No. 8 27 





01 COAL, LIGNITE, AND PEAT 
0130 Transport, Handling, and Storage 


Syracuse, NY (United States), 4-10 Aug 1991). Order Number 
DE92014775. Source: OSTI; NTIS; GPO Dep. 

Molecular-dynamics-like simulations are utilized to map regions of 
flow parameter space where steady flows occur for monodisperse 
assemblies of inelastic, frictional spheres, flowing down frictional, 
inclined planar surfaces. The trajectory-following technique utilizes 
nearly-rigid particles interacting via contact forces and gravity. 
Energy losses in the simulations occur only via displacement- 
dependent hysteretic loading/unloading paths and sliding friction. 
Initial scoping calculations are examining flows on an include tilted 
17 degrees from the horizontal, determining the boundaries of vari- 
ous flow regimes. Assemblies of inelastic spheres with interparticle 
friction coefficients less than the tangent of the inclination angle ac- 
celerate unboundedly. Those with friction coefficients somewhat 
greater than the tangent of the inclination angle develop steady ve- 
locity and density profiles for a variety of flow depths but result in 
arrested flow for coefficients of friction greatly exceeding the incli- 
nation angle tangent(e.g. by more than a factor of 2). Conversely, 
a significant range of inclination angles is expected to exist that will 
result in steady flows for a given set of assembly properties. 


0140 Combustion 


Refer also to citation(s) 20633, 20660, 20706, 20733, 20734, 
20777, 20783, 20784, 20789, 20791, 20792, 20793, 20794, 20795, 
20796, 21296, 21297, 21298, 21299, 21300, 21302, 21310, 21667, 
21668, 21804, 21871, 21936 

20808 


(DOE/METC-91/6123-Vol.1, pp. 76-88) Second- 


generation PFBC systems research and development. Shenker, 
J. (Foster Wheeler Development Corp., Livingston, NJ (United 
States)); Torpey, M.; Zoldak, F. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). Aug 1991. DOE Contract 
AC21-86MC21023. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 


the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 1. 375p. Order Number 
DE92001101. Source: OSTI; NTIS. 

The objectives of Phase 2 were to separately test the key 
components (carbonizer, circulating pressurized fluidized bed com- 
bustor (CPFBC), cross-flow filter, and topping combustor) of 
second-generation PFB combustion plants at the laboratory scale 
to ascertain their performance characteristics; revise the commer- 
cial plant performance and economic predictions where necessary; 
and prepare for a 1.6-MW(e) equivalent Phase 3 integrated sub- 
system test of the key components. The main subject of this paper 
is the preparation for carbonizer/CPFBC testing. The paper de- 
scribes the pilot plant and its construction. 


20809 (DOE/PC/90098-T4) Predictive modelling of boiler 
fouling: Quarterly technical progress report, October 1, 1991- 
January 31, 1992. Textron, Inc., Everett, MA (United States). 
Textron Defense Systems. [1992]. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90098. 
Order Number DE92013825. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this work is the development of a com- 
prehensive numerical model describing the time evolution of fouling 
under realistic heat exchanger conditions. As fouling is complex in- 
teraction of gas flow, mineral transport and adhesion mechanisms, 
understanding and subsequently improved controlling of fouling 
achieved via appropriate manipulation of the various coupled, non- 
linear processes in a complex fluid mechanics environment will 
undoubtedly help reduce the substantial operating costs incurred 
by the utilities annually, as well as afford greater flexibility in coal 
selection and reduce the emission of various pollutants. In a more 
specialized context, the numerical model to be developed as part 
of this activity will be used as a tool to address the interaction of 
the various mechanisms controlling deposit development in specific 
regimes or correlative relationships. These should prove of direct 
use to the coal burning industry. 


20810 (DOE/PC/90310-T6) Combustion of dense streams 
of coal particles: Quarterly progress report No. 6, November 
29, 1991—February 28, 1992. Annamalai, K. Texas A and M Univ., 
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College Station, TX (United States). Dept. of Mechanical Engineer- 
ing. 14 Apr 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90310. Order Number 
DE92014641. Source: OSTI; NTIS; GPO Dep. 

Research on coal combustion continued. Activities during 
November 29, 1991 to February 28, 1992 includes: Further analyti- 
cal results on char array combustion and internal ignition of porous 
char; preliminary runs using a flat flame burner have been made 
and a blue flat flame has been obtained; a CID camera, EPIX 
frame grabber and software, Sony monitor and a 486 Computer to 
handle image processing frame by frame have been acquired; a 
new coal feeder has been constructed for feeding through the flat 
flame burner. Coal experiments have not yet been conducted. Coal 
samples from Penn State Coal Bank were also acquired for use in 
the experiments. They include bituminous and subbituminous coals 
of differing VM. 


20811 (RISO-R-598) Preliminary comparisons between 
PCOC calculations and cold flow measurements in Risoe’s 
tunnel furnace. Bech, N.; Gjernes, E.; Bak, J. Risoe National 
Lab., Roskilde (Denmark). Combustion Dept. Aug 1991. 38p. Con- 
tract ENS-1323/89-20. Order Number DE92518821. Source: OSTI; 
NTIS (US Sales Only). 

EFP-89. 

A cold flow case in Risoe National Laboratory's tunnel furnace 
has been modelled by means of the computational fluid dynamics 
code PCOC. The code performance is examined and the calcu- 
lated results are compared to measurements. (au) (4 tabs., 31 ills., 
6 refs.). 


0150 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 20753, 20803, 21667, 21670, 21688 


20812 (ETDE/JP-mt-92526284) NEDO coal resources sub- 
committee (11th business reporting conference). New Energy 
Development Organization, Tokyo (Japan). Oct 1991 57p. (in 
Japanese). Order Number DE92526284. Source: OSTI; NTIS (US 
Sales Only). 

This paper introduces the business activities in summary at the 
coal resources subcommittee as presented at the 11th NEDO Busi- 
ness Reporting Conference (October 1991). Coal continues to 
share an important role in utilizing oil substituting energy, and 
Japan would have a demand increased to 30 million tons in ten 
years to come ahead. Accordingly, the NEDO carries out various 
activities to promote explorations and deve ents of overseas 
coals. The main activities in the fiscal 1990 include the followings: 
The NEDO contributed 54 million yen to subsidize geological sur- 
veys each in Australia and Indonesia. The surveys on geological 
structures in other countries included the geological structure sur- 
veys in China, Indonesia and Sumatra, and a basic industrialization 
survey in Baidouri area in Indonesia. The activities carried out test 
drillings and physical explorations in five sea and land areas in 
Japan, and included and international cooperative works such as 
the coal situation surveys in the western part of the U.S.A. and So- 
viet Union. 


20813 (ETDE/JP-mf-92526284, pp. 9-20) Survey on infras- 
tructural promotion for coal import.: Survey on the coal 
situation and export capability in Soviet Union. Sasakuri, H. 
(The Institute of Energy Economics, Tokyo (Japan)). New Energy 
Development Organization, Tokyo (Japan). Oct 1991. 57p. (In 
Japanese). In NEDO coal resources subcommittee (11th business 
reporting conference). Order Number DE92526284. Source: OSTI; 
NTIS (US Sales Only). 

A survey was carried out on the coal situation and export capa- 
bility in Soviet Union. This paper introduces the report thereof 
presented at the 11th NEDO Business Reporting Conference (Oc- 
tober 1991). The paper describes the political, economic and 
seriously critical status of the energy supply in Soviet Union, her 
coal situation based on the analyses of the main coal fields, the 
coal flow to Japan, the new coal development projects, the infras- 
tructural conditions in the areas east of the Central Siberia, and the 
coal costs for export. According to the record for 1990, the export 
from Soviet Union to Japan amounted 9 million tons annually, with 





an yearly increasing trend. Expectations are placed on her export- 
ing greater quantity to Japan than to East and West European 
territories. At the same time, the country would have to experience 
competitions from the Chinese coals. The infrastructures in her far 
eastern area show a progress toward an annual export capacity of 
20 million tons. If the circumstances in the country get stabilized in 
the latter half of the 1990's, her export capacity would reach a 11 
million ton level. 1 fig., 2 tabs. 


20814 (ETDE/JP-mf-92526288, pp. 7-45) Future coal policy. 
Ayabe, M. (Agency of Natural Resources and Energy, Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1991. 57p. (In Japanese). In NEDO coal mining rationalization 
subcommittee (11th business reporting conference). Order Num- 
ber DE92526288. Source: OSTI; NTIS (US Sales Only). 

The status of coal production policy and related problems in 
Japan and the future measures were presented in the llth report 
meeting of NEDO business progress(Oct., 1991). This report was 
added with an interim report: “Study group on a new coal produc- 
tion policy to rescue the earth” managed by the Agency of Natural 
Resources and Energy as reference material. This report deals 
with the content of fiscal 1992 budget plan relating to the coal pro- 
duction policy and a concrete development of the new policy. At 
present, the 8th coal production policy (1987-1991) has been ac- 
complished and a report for the post 8th policy concerning a new 
policy to be set forth in and after 1992 was published in June of 
1991. This report defines the 1990s as the final stage of structural 
coordination and plans to execute a measure for promoting coal- 
producing areas(designstion of new areas) and anti-pollution 
measures(prolongation of two anti-pollution laws) in order to con- 
trive the stepwise reduction of production scale until the the role of 
coal in the national economy is balanced with the burden to be fi- 
nancially borne while attempting to diversify business and to find a 
new market. At the same time, there are cited the securement of 
stabilized procurement of overseas coal, the challenge to anti-CO2 
technology etc. as future tasks. 2 figs., 8 tabs. 


0160 Health and Safety 
Refer also to citation(s) 20760, 22901 


20815 (DOE/METC-91/6123-Vol.1, pp. 114-123) Toxicity 
studies of mild gasification products. Ong, Tongman (National 
Inst. for Occupational Safety and Health, Morgantown, WV (United 
States)); Ma, J.; Whong, Wenzong; Wallace, W.; Stamm, S.C. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Aug 1991. DOE Contract Al21-89MC26018. (CONF-9108116— 
Vol.1: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, Morgantown, WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review meeting. Vol- 
ume 1. 375p. Order Number DE92001101. Source: OSTI; NTIS. 

The objective of the current portion of this project, concerning 
the toxicity of mild gasification products, is to perform mutagenicity 
studies on approximately 20 of these coal-derived samples with the 
Ames Salmonella/microsomal assay system. Future project objec- 
tives in accordance with the schedule are: (1) to determine 
whether coal liquids which are mutagenic to bacteria are also mu- 
tagenic and/or clastogenic to mammalian cells; (2) to establish 
correlations among mutagenicity, aromaticity and boiling range of 
coal liquids; and (3) to identify the chemical classes which are 
likely to be responsible for the mutagenic activity of gasification 
products. The authors have received and tested six samples from 
the mild gasification process. Results are presented. 
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Refer also to citation(s) 20903, 20904, 22481, 22482, 22909, 
22910, 22911 


20816 (BHR-63) An analytical model for resistivity tools. 
Hovgaard, J. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
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Afd. for Elektrofysik. Apr 1991. 16p. Order Number DE92518815. 
Source: OSTI; NTIS (US Sales Only). 

An analytical model for resistivity tools is developed. It takes into 
account the effect of the borehole and the actual shape of the elec- 
trodes. The model is two-dimensional, i.e. the model does not deal 
with eccentricity. The electrical potential around a current source 
satisfies Poisson's equation. The method used here to solve Pois- 
son's equation is the expansion fo the potential function in terms of 
a complete set of functions involving one of the coordinates with 
coefficients which are undetermined functions of the other coordi- 
nate. Numerical examples of the use of the model are presented. 
The results are compared with results given in the literature. (au). 


20817 (BNL-47416) Application of muititracer technology 
to petroleum reservoir studies: Quarterly progress report, Jan- 
uary 1-—March 31, 1992. Senum, G.|. Brookhaven National Lab., 
Upton, NY (United States). Apr 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE92014688. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research program are to: (1) improve the 
assessment of the character of petroleum reservoirs using tracer 
technology for the monitoring and improvement of EOR techniques, 
specifically, (a) To apply the presently available multitracer perfluo- 
rocarbon tracer (PFT) technology to the study of petroleum 
reservoirs in characterizing reservoir bulk subsurface flow transport 
and dispersion rates; and (b) to demonstrate that PFTs with differ- 
ing physical properties will interact with differing rates of absorption 
and dispersion within such reservoirs, from which may be inferred 
difference in the character and/or extent of petroleum in those 
reservoirs. (2) To develop a data base of petroleum transport and 
dispersion properties from tracer experiments for use by modellers 
for developing, validating and extending petroleum reservoirs mod- 
els used for characterizing petroleum reservoirs. 


20818 (DOE/BC/14446-9) Development of NMRI spec- 
troscopy for improved petroleum recovery, Annex 6: Annual 
report, 1991. Barrufet, M.A.; Fiumerfelt, R.W.; Jennings, J.W.; 
Walsh, M.P.; Watson, A.T. Texas A and M Univ., College Station, 
TX (United States). [1991]. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-89BC 14446. Order 
Number DE92014494. Source: OSTI; NTIS; GPO Dep. 

The overall objectives are to develop and apply Nuclear Mag- 
netic Resonance Imaging (NMRI) and CT X-Ray Scanning 
methods for determining rock, fluid, and petrophysical properties 
and for fundamental studies of multiphase flow behavior in porous 
media. Specific objectives are to: (1) develop NMRI procedures for 
measuring porosity, permeability, pore size distribution, capillary 
pressure, and wetting characteristics, (2) apply imaging methods 
for improved methods of determining two- and three-phase relative 
permeability functions, (3) apply NMRI for development of a better 
understanding of dispersed phase displacement processes, and (4) 
apply imaging methods to develop a better understanding of satu- 
ration distribution and fingering during miscible displacements. The 
objectives have been organized into four subtasks. Annual 
progress reports for each subtask are provided. 


20819 (DOE/BC/14448-9) Reservoir y in Carter 
Sandstone, North Blowhorn Creek oil unit and vicinity, Black 
Warrior Basin, Alabama. Kugler, R.L.; Pashin, J.C. Alabama Geo- 
logical Survey, Tuscaloosa, AL (United States). May 1992. 102p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90BC 14448. Order Number DE92001045. Source: 
OSTI; NTIS; GPO Dep. 

This report presents accomplishments made in completing Task 
3 of this project which involves development of criteria for recog- 
nizing reservoir heterogeneity in the Black Warrior basin. The 
report focuses on characterization of the Upper Mississippian 
Carter sandstone reservoir in North Blowhorn Creek and adjacent 
oil units in Lamar County, Alabama. This oil unit has produced 
more than 60 percent of total oil extracted from the Black Warrior 
basin of Alabama. The Carter sandstone in North Blowhorn Creek 
oil unit is typical of the most productive Carter oil reservoirs in the 
Black Warrior basin of Alabama. The first part of the report synthe- 
sizes data derived from geophysical well logs and cores from North 
Blowhorn Creek oil unit to develop a depositional model for the 
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Carter sandstone reservoir. The second part of the report de- 
scribes the detrital and diagenetic character of Carter sandstone 
utilizing data from petrographic and scanning electron microscopes 
and the electron microprobe. The third part synthesizes porosity 
and pore-throat-size-distribution data determined by high-pressure 
mercury porosimetry and commercial core analyses with results of 
the sedimentologic and petrographic studies. The final section of 
the report discusses reservoir heterogeneity within the context of 
the five-fold classification of Moore and Kugler (1990). 


20820 (DOE/BC/14470-T2) Characterization of facies and 
permeability patterns in carbonate reservoirs based on out- 
crop analogs: Reporting period, June 20, 1990-September 20, 
1990. Kerans, C. Texas Univ., Austin, TX (United States). Bureau 
of Economic Geology. 1990. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89BC 14470. Order 
Number DE92013522. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this research is to develop methods for 
better describing the three-dimensional geometry of carbonate 
reservoir flow units as related to conventional or enhanced recov- 
ery of oil. Detailed characterization of geologic facies and rock 
permeability in reservoir-scale outcrops of the Permian San Andres 
Formation in the Guadalupe Mountains of New Mexico will provide 
the key data base. In addition, outcrop coring and logging will pro- 
vide a data set directly comparable to the subsurface reservoirs. To 
this end a coring program was designed to sample the cyclic outer 
ramp strata of the San Andres on the Algerita Escarpment. The lo- 
cation of the core holes was not immediately coincident with the 
crop sampling program in lrabarne Canyon but rather was from 
Lawyer Canyon (NE 1/4 OF SW 1/4, SECT 21, T23S R20E; fig. 1) 
where an extensive program was already underway to describe 
reservoir heterogeneity in the upper San Andres interval. Core ma- 
terial from the lower half of these cores is of outer ramp facies 
comparable to that studied in the lrabarne Tank area. 


20821 (DOE/ER/14218-1) Organic/inorganic interactions of 
nitrogen in ollfields: Part 1, Geochemistry: Progress report, 
September 15, 1991—May 15, 1992. Williams, L.B. Arizona State 
Univ., Tempe, AZ (United States). Dept. of Geology. May 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER14218. Order Number DE92014759. Source: 
OSTI; NTIS; GPO Dep. 

A detailed investigation of the geochemistry of nitrogen in oilfields 
is being conducted in order to test the model that N is generated 
from hydrocarbons during thermal maturation and is incorporated 
into authigenic clay minerals in the sediments through which the oil 
and brines migrate. If the model is correct, there should be fixed- 
NH, anomalies that can be correlated across an oilfield to indicate 
the pathway of migration into the trap. The preliminary data from 
this research shows that fixed-NH, anomalies are associated with 
producing intervals in twelve cores examined across a multi- 
reservoir oilfield. Trends in fixed-NH, values across the field do not 
reflect present brine NH4* concentrations. Fixed-NH, anomalies 
are greatest in the structurally high areas of the anticlinal trap, 
while brine NH,* concentrations are greatest near a fault that is a 
likely entry point for oil into the trap. Limited isotopic data show 
~3% variation in 5'=N across one reservoir with the heavier values 
found in the same well as the maximum fixed-NH, anomalies. 


20822 (ETDE/JP-mf-92526112) Record of TRC’s (Technol 
ogy Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991 476p. (in Japanese). Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

A summary is given on the contents of the discussions, and the 
results of the researches carried out in each research laboratory of 
the Technology Research Center during the fiscal year 1990, and 
the future plans. The geological and geochemical laboratory con- 
ducted researches on formation processes of sedimentary basins 
and reservoir rocks including their simulation. Discussions were 
given on the relation between root rocks and crude oil from the as- 
peci of petroleum production capability of root rocks, kerogene 
analyzers, petroleum movement models and bio-markers. The 
physical exploration laboratory is conducting developments of 
physical exploration techniques using seismic waves and electro- 
magnetic waves on fractures, difficult-to-explore areas and oil 
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beds. The oil bed laboratory is making discussions on oil recovery 
methods including the new oil recovery technique utilizing micro- 
organisms and the steam attacking method as a field test method, 
discussions on shaft well stimulating methods including the water 
pressure crushing method, and improvement of the oil bed assess- 
ment techniques. The R/D department is performing researches on 
excavation efficiency improvement and control techniques as well 
as on horizontal shaft well development techniques, and conduct- 
ing discussions on the production techniques in difficult areas, and 
on marine oil beds. 


20823 (ETDE/JP-mf-92526112, pp. 33-38) Techniques for 
interpretation and reconstruction of reservoir development.: 
Sedimentary simulation model for reservoir rocks. Yamamura, 
T. (Japan National Oil Corp., Tokyo (Japan)); Tsuji, Y.; Baba, T.; 
Iwata, T.; Matsuda, H.; Matsuda, S. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

A simulation model was discussed to predict the distribution and 
growth process of carbonate reservoir rocks constituting an oil 
field. This paper describes an improvement of the jet flow model as 
a sand stone deposition model and a preparation of the carbonate 
rock re-deposition model and the input parameter preparation aid- 
ing program. While conventional jet flow models experienced cases 
where the solutions would not converge, the present system im- 
proved the basic flow formulas and the boundary conditions, and 
divided the calculation formulas for the deposition and for the topo- 
graphic changes to stabilize the difference calculations. The 
conventional re-deposition models have not considered the re- 
deposition as a result of waves from shallow waters to coastal lines, 
but the present simulation model incorporates two-dimensional car- 
bonate rock re-deposition. Further the distributions of lithofacies 
and rock porosity derived from the shaft well data were used to 
compose an input parameter preparation aiding program which is 
intended to prepare compaction curves and foundation change 
data required to execute the above simulation data. 7 figs. 


20824 (ETDE/JP-mf-92526112, pp. 59-66) Simulation for 
integration of oll generation migration and accumulation.: De- 
velopment of a basin analysis system. Kamata, H. (Japan 
National Oil Corp., Tokyo (Japan)); Waples, D.; Suitsu, M.; Okui, A. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fisal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

An evaluation system is developed to simulate quantitatively the 
behaviors of hydrocarbons associated with the formation of a sedi- 
mentary basin. This sedimentary basin evaluation system is 
composed of three models, namely, a geology simulation model, a 
formation simulation model and a movement simulation model, and 
an input/output system of dialogue type. An expansion of functions 
in these models were carried out. The geology simulation model 
was improved of its performance by means of incorporating the 
fracture penetration, ground temperature calculation taking heat 
movement due to the convection into account, and porosity reduc- 
tion model. The improvement on the formation simulation model 
includes incorporation of the “reaction kinetic model” in the forma- 
tion model, and the “simple %Rpo model” in the maturation model. 
The movement simulation model was so improved as to enable 
processing the compressed fluid and estimating the relative pene- 
tration curve of root rocks. 7 figs., 2 tabs. 


20825 (ETDE/JP-mf—92526112, pp. 67-74) Surface geo- 
chemical prospecting.: Development for marine geochemical 
survey system. Fujii, J. (Japan National Oil Corp., Tokyo (Japan)); 
Matsubayashi, H.; Ishida, K.; Nakajima, T. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

Development is intended on a technology to explore under- 
ground hydrocarbon deposit in oceans. Discussions for developing 
a system to obtain geochemical data were made on the following 
matters with the submarine oil field off the Niigata Prefecture coast 





as the object: (1) To obtain knowledges about the flow and disper- 
sion of sea water using a numerical simulation to determine water 
mass structures, for the purpose of identifying physical environ- 
mental characteristics of the oil field waters. It was revealed that 
the water mass consists of a mixed layer to a depth of 50 m, but 
at a greater depth a stratification structure. According to the simu- 
lation, the discharged river water disperses in a tongue form with a 
width of 7 km, the vertical dispersion being as deep as 30 m at a 
distance of 100 m from the coast. (2) A tow structure was fabri- 
cated to measure physical environmental changes with a purpose 
of developing a continuous detection system, for which field experi- 
ments were carried out. Physical exploration methods were also 
discussed. (3) Single and composite type towing cables were de- 
signed and fabricated on a trial basis. These cables will be used 
on systems mounting various exploration devices required for the 
mine exploration. (4) Design and prototype fabrication were done 
on a trace gas analyzing system. 6 figs., 1 tab. 


20826 (ETDE/JP-mf-92526112, pp. 75-78) Surface geo- 
chemical prospecting.: Development for direct hydrocarbon 
adsorption from sea water method. Nakajima, T. (Japan National 
Oil Corp., Tokyo (Japan)); Ishida, K.; Fujii, J.; Matsubayashi, H. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

A development is intended on a method to adsorb, sample and 
analyze hydrocarbons dissolved in sea water using adsorbents, as 
a method to explore submarine oil deposits. The discussion sub- 
jects in the 1990 fiscal year were to develop a system to adsorb 
and sample hydrocarbons and to desorb and analyze the adsorbed 
gases, and to use this system at sites to measure aromatic hydro- 
carbon concentrations. This system consists of an adsorbing pipe 
filled with Carboxen-564, and uses the principle that, after having 
contacted with sea water, the pipe is dewatered, and heated to 
volatilize the adsorbed components, which are adsorbed in a sec- 
ondary adsorption pipe. This is dewatered and desorbed of the 


adsorbed components, which are analyzed by a gaschromatograph 
with photoionization detector. The detection limit is 1 wt.ppt. or 
lower. In the adsorption experiment carried out off the Niigata Pre- 
fecture coast, abnormally high concentrations of benzene and 
toluene were detected at two locations, where an existence of gas 
seep had been identified. Analyses were made also on aromatic 
hydrocarbons contained in bottom cores. 3 figs. 


20827 (ETDE/JP-mf-92526112, pp. 79-83) Surface geo- 
chemical prospecting.: Study for vertical migration of gaseous 

drocarbons. Ishida, K. (Japan National Oil Corp., Tokyo 
(Japan)); Nakajima, T.; Fujii, J.; Matsubayashi, H. Japan National 
Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). in 
Record of TRC’s (Technology Research Center of Japan National 
Oil Corporation) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

This basic study is intended to clarify the movement mechanism 
of trace hydrocarbon gas seeping out to the surface from 
petroleum and gas deposits, and structure its simulation model. A 
field experiment was carried out first. Simulated crude oil was filled 
into a chamber, which was embedded underground and heated to 
conduct a continuous analysis aboveground. The simulated crude 
oil is a mixture of six kinds of reagents including pentane and ben- 
zene. The chamber was so provided as to have a height difference 
of 6 m with the bench face, and the temperature of 65°C. A result 
was obtained that the hydrocarbon rises along the vertical chamber 
wall to the height of 6 m in eleven days. If this rise is interpreted a 
movement because of diffusion, its diffusion coefficient is 10—'cm?/ 
s, which does not agree with the general diffusion coefficient of 
10-7 to 10-®cm?/s but suggests other possibilities of the 
movement mechanism. A conception presented by Price that hy- 
drocarbons having smaller molecular weight rise in the form of 
micro bubbles through very narrow crevices could be applied to the 
present gases containing aromatic hydrocarbon. 7 figs. 


20828 (ETDE/JP-mf-92526112, pp. 104-108) Development 
of geophysical exploration methods tor areas with complex to- 
pography and geology.: Deve! t of seismic methods. 
Watanabe, K. (Japan National Oil Corp., Tokyo (Japan)); Kano, N.; 
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Koike, K. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 
476p. (In Japanese). In Record of TRC’s (Technology Research 
Center of Japan National Oil Corporation) activities in the fiscal 
year 1990. Order Number DE92526112. Source: OSTI; NTIS (US 
Sales Only). 

This project is intended to establish a physical exploration tech- 
nology that could be applied to areas regarded difficult to explore 
petroleum deposits. Researches done for the project during the 
1990 fiscal year were on the discussion of the usefulness of the 
multi-line parallel method and the three-component geophone. A 
seven-line parallel development of the geophone traverse line was 
used in the multi-line parallel seismic investigation. Since this 
process has the reflection points distributed in a belt form, it is pos- 
sible to estimate inclinations of the reflective face in directions 
crossing the traverse line and improve the S/N ratio on the reflec- 
tive face when the inclination is corrected. The inclination (cross 
dip) estimation employed a method using dip scanning and a 
method using errors at residual scanning, of which accuracy and 
effectiveness were discussed. The present survey for the seismic 
exploration using the three-component geophone method failed to 
identify three-dimensional underground structures because of the 
P-wave energy transmitted from the geophone concentrating on 
the Z component. The future requirement calls for an application of 
a three-dimensional analysis to the multi-line paralle!| method and 
carrying out demonstrative field seismic explorations. 4 figs. 


20829 (ETDE/JP-mf-92526112, pp. 109-113) Development 
of geophysical exploration methods for areas with complex to- 

raphy and geology.: Development of electro-magnetic 
methods. Takeda, H. (Japan National Oil Corp., Tokyo (Japan)); 
Shiga, N.; Kano, N.; Okano, T. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (in Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

This is a report on an electromagnetic exploration technology to 
be applied to difficult-to-explore areas, intended to develop acquisi- 
tion, processing and analyzing technology of optimal data. In the 
1990 fiscal year, a direct current exploration method (dipole method 
and Schlumberger method) was experimented with the purpose of 
analyzing accurately the specific resistance structure in the magne- 
totelluric method and the time-domain electromagnetic method. 
Field experiments in the Akita Prefecture (Japan) provided the fol- 
lowing results: (I) A multi-potential measurement and chronological 
digital measurement systems were applied to the Schlumberger 
method, whereas high-quality potential data were obtained. (Il) Both 
methods in the direct current exploration method were capable of 
identifying low specific resistance structures from the apparent spe- 
cific resistance distribution obtained from both methods. (Ill) The 
dipole method data were capable of identifying specific resistance 
structures at a shallow bed when the data are converted to the 
specific resistance obtained by a dipole-to-dipole method. (IV) The 
exploration enabled better understanding the specific resistance 
structure in a shallow bed in this area and confirming an existence 
of the intermediate specific resistance bed. 7 figs. 


20830 (ETDE/JP-mf-92526112, pp. 114-119) Development 
ot geophysical exploration methods for areas with complex 
topography and geology.: 3D seismic physical modeling sys- 
tem. Kano, N, (Japan National Oil Corp., Tokyo (Japan)); Koike, 
K.; Watanabe, K. Japan National Oil Corp., Tokyo (Japan). 15 Oct 
1991. 476p. (In Japanese). In Record of TRC’s (Technology Re- 
search Center of Japan National Oil Corpoation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

This paper relates to an indoor physical model experimental 
equipment for three-dimensional seismic exploration developed for 
explorations in difficult areas. This equipment has such features as 
having high accuracy in the acquired seismic wave data and high 
efficiency up to the data analysis. To determine if this equipment 
can be applied to actual structures, model experiments were 
carried out on underground structures simulating difficult area con- 
ditions. The test experiments were conducted on three kinds of 
fabricated simple bed models. Although the equipment collects 
data at a high speed, it takes only the P-wave as the objective 
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wave because the oscillation is transmitted and received in water. 
Fabrication and installation of a solid model corresponding section 
was commenced for an indoor model experimental equipment for 
three-dimensional seismic exploration intended to elucidate propa- 
gation phenomena of elastic waves including the S-wave and P-S 
conversion wave as well as the oil bed structures. Discussions 
were given on a crimping and moving system of transducers re- 
quired for designing the said part, and development was made on 
softwares for measurements. 5 figs. 


20831 (ETDE/JP-mf-92526112, pp. 120-124) Development 
of geophysical exploration methods for areas with complex 
topography and geology.: Development of intergrated inter- 
pretation system. Shiga, N. (Japan National Oil Corp., Tokyo 
(Japan)); Kano, N.; Takeda, H.; Koikei, K.; Watanabe, K. Japan 
National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japan- 
ese). In Record of TRC’s (Technology Research Center of Japan 
National Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

Results of comparing the seismic exploration and the electro- 
magnetic exploration are described, which was carried out under a 
subtheme of the “Physical Exploration Technique for Difficult-to Ex- 
plore Areas” as one of the physical petroleum deposit exploration 
methods. The comprehensive analysis carried out presently deals 
with the data from both methods on the case study in Mt. Chokai 
(Japan). The electromagnetic exploration data were derived from 
the MT and TDEM methods. The comparison of both methods 
used the depth cross section charts from the seismic exploration 
data and the specific resistance structure models obtained from the 
electromagnetic exploration. The depth of the top of the Sasaoka 
bed according to the seismic exploration is shallower by more than 
200 m than that from the electromagnetic exploration. This could 
be because of existence of a fault between the contro! point for the 
bed level tracking in the seismic exploration and the subject area. 
If the above fault is taken into consideration to exist on top of the 
lowermost bed in the specific resistance structure model, a consis- 
tency exists in the interpretation of both results. However, in the 
specific resistance model used in the MT method, the result shows 
that the depth is shallow on top of the lowermost bed in the east- 
ern half of the subject traverse line, which requires a discussion. 4 
figs., 1 tab. 


20832 (ETDE/JP-mf—92526112, pp. 125-133) Application of 
geophysical methods to reservoir characterization.: P wave 
and S wave vertical seismic profiling. Suda, S. (Japan National 
Oil Corp., Tokyo (Japan)). Japan National Oil Corp., Tokyo (Japan). 
15 Oct 1991. 476p. (In Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

It is intended to estimate structures and characters of reservoir 
beds arouiid shaft wells according to the VSP method using the P- 
wave and S-wave concurrently. Data obtained at shaft wells were 
processed and analyzed. An anisotropic analysis (a method to 
identify a separation of the initial motion part of an S-wave and 
search an anisotropic shaft) was also carried out. The present 
analysis revealed it having problems that the processing result for 
the S-wave VSP is not as good as the result for the P-wave, and 
in part of the S-wave data the reflection waves immediately above 
a reservoir bed represented by a three-dimensional seismic explo- 
ration can not be compared very well. The poor S-wave data 
quality could be attributed to the S-wave data containing various 
kinds of S-waves generated from being converted from P-waves 
that can not be separated and the seismic waveforms of S-waves 
are especially susceptible to the effect of coupling with the ground 
surface. The estimation using the offset VSP would require utilizing 
such items of information, in addition to reflection waves, as the 
section velocity, P-wave/S-wave velocity ratio and attenuation coef- 
ficients. 7 figs. 


20833 (ETDE/JP-mf-92526112, pp. 134-141) Application to 
geophysical methods to reservoir characterization: Case 
study in Amarume oil field, Yamagata, Japan. Esaka, T. (Japan 
National Oil Corp., Tokyo (Japan)); Kurasawa, Y. Japan National 
Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In 
Record of TRC’s (Technology Research Center of Japan National 
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Oil Corporation) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop an inter-shaft well seismic exploration 
method using two or more shaft wells, derive two-dimensional ve- 
locity structures between shaft wells, and develop a technique to 
estimate porosities, etc. Data obtained from the Amarume oil field 
in Niigata Prefecture, Japan were analyzed. Items of discussion in- 
clude the initial motion timing, positional accuracy of measurement 
points, and initial motion inversion. The result may be summarized 
as follows: According to the initial inversion result and the final in- 
version result using the curved wave lines, the calculated motion 
timings differ, with the difference from the observed motion timing 
improved by one to two nm second. Velocities obtained from the 
inversion result given a best possible depth correction had a struc- 
ture with its left hand side gradually hanging down, and agreed 
fairly well with the bed identification result by means of surface 
seismic exploration and other methods. Velocities obtained from 
the inversion result is slower by about 10% than the velocities ob- 
tained from the VSP and bed velocity detection. It is thoughtbetter 
that piezoelectric hypocenter be used to obtain absolute velocities 
with a high accuracy. 6 figs. 


20834 (ETDE/JP-mf-92526112, pp. 142-146) Application of 
geophysical methods to reservoir characterization.: Cross-well 
tomography (case study in South Casper creek oll Field, 
Wyoming, U.S.A.). Matsubara, Y. (Japan National Oil Corp., Tokyo 
(Japan)); Kurasawa, Y. Japan National Oil Corp., Tokyo (Japan). 
15 Oct 1991. 476p. (In Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oij/ Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

A verification was given on the effectiveness of inter-shaft well 
physical exploration method as a means to monitor spread of 
steam in the steam attacking method. The observation point was 
selected at the South Casper Creek oil field in the State of 
Wyoming, U.S.A., with the oil bed consisted of aeolian sand stones 
and producing heavy gravity oil. The steam injection was per- 
formed in a five-spot pattern. A steam press-in well, an oscillating 
well and an oscillation receiving well were built to carry out an 
inter-shaft well tomography. The result of a BPT (Back Projection 
Technique) and a numerical model simulation revealed that the ve- 
locity at an oil bed in one cross section decreased by 10% while 
that at the other cross section did not. This fact evidences that the 
steam has spread from the south to this spot to the south-east di- 
rection, but not to the north direction. This result agreed with the 
changes in temperatures at the shaft entrances observed at the 
four production wells. This means that the tomography was verified 
effective as a monitoring method. 6 figs. 


20835 (ETDE/JP-mf-92526112, pp. 161-170) Application of 
geophysical methods to reservoir characterization.: Integrated 
analysis for reservoir characterization (feasibility study on 
EOR monitoring in Ikiztepe oll field, Turkey) (collaborative R 
and D with private companies). Kurasawa, Y. (Japan National Oil 
Corp., Tokyo (Japan)); Sengoku, Y. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

Discussions are given on the effectiveness of monitoring the 
steam attacking method carried out on carbonate rock reservoir 
rocks in the Ikiztepe oil field in Turkey, using a seismic profiling 
method. As a conclusion, it was judged that an EOR monitoring 
using the seismic profiling method is difficult in this area. The rea- 
sons are that the motion timing difference before and after a steam 
injection was unexpectedly low at 2 m second, making it difficult to 
detect by means of surface seismic profiling; the data simulation 
was not capable of identifying significant changes in the refiection 
width corresponding to the lower boundary faces of the object 
beds; and, although a simulation of the inter-shaft well profiling has 
estimated the motion timing difference to be 2 m second, the ve- 
locity difference predicted by a tomogram was 250 m/second or 
less, which would make it difficult to obtain a distinctive velocity dif- 
ference from a tomogram for the actual data that assume noise. 
The EOR monitoring has a limitation in application, and requires 





further development of related techniques when it is intended tobe 
used for a depth of 1000 meters or more, or when the reservoir 
rock is a carbonate rock. 14 figs., 1 tab. 


20836 (ETDE/JP-mf-92526112, pp. 171-175) Petrophysical 
and elastic wave seismic technique for evaluation of rock 
properties.: Elastic wave exploration (computer simulation on 
elastic wave propagation). Shimizu, N. (Japan National Oil Corp., 
Tokyo (Japan)); Wachi, N.; Nakahara, T.; Imazumi, T.; Minegishi, 
M. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In FRlecord of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

With a development of the material analyzing physical explo- 
ration technique as the research item, developments have been 
made on the basic software on four kinds of methods (expanded 
reflectivity method, finite difference method, Gaussian beam 
method and boundary integral equation method). The status of 
these developments is as follows: (1) The target for the expanded 
reflectivity method is to structure a software that can handle multi- 
bed irreqular structures, hence a software capable of synthesizing 
waveforms has been developed, but it requires a huge amount of 
time for calculation. A high-speed modeling method was developed 
to solve this problem, where a good agreement was obtained be- 
tween both methods. (2) Developed as a difference method was a 
dimensional splitting difference method. Wave fields from hypocen- 
ters assuming S-waves and P-waves were calculated using this 
method, and the effectiveness of the method was verified. (3) A 
software for dynamic ray tracing technique was developed as a 
Gaussian beam method. (4) A software applicable to two- 
dimensional beds was developed as a boundary integral equation 
method. 5 figs. 


20837 (ETDE/JP-mf-92526112, pp. 176-180) Petrophysics 
and elastic wave seismic technique for evaluation of rock 
properties.: Elastic wave exploration (data processing of elas- 
tic waves). Machida, Y. (Japan National Oil Corp., Tokyo (Japan)); 
Shimizu, N.; Matsuoka, T. Japan National Oil Corp., Tokyo (Japan). 
15 Oct 1991. 476p. (In Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

It is intended to establish a processing technique to infer more 
reliably an existence of hydrocarbon deep underground by means 
of P-wave and S-wave data. As a method to structure an S-wave 
reflection recorded cross section from multi-constituent data ac- 
cording to a P-wave hypocenter, the Tessman and Bahle method 
was adopted to discuss the LP-SV data processing flow. Attentions 
were given in the flow on structuring in-line horizontal motion 
constituents on pseudo-P hypocenters, geometrical decay compen- 
sation, common P-SV converting point editing, estimation of static 
receiving point correction amount, and depth binning at common P- 
SV converting points. The superposed cross section of a P-SV 
converted wave thus obtained showed some improvement in qual- 
ity over the presently used ones. A survey was carried out on the 
trends relating to the P-wave/S-wave reflection face comparing 
method. Methods to compare P-wave and S-wave seismic profiling 
data are divided largely into the TDT (time-depth-time) conversion 
method using the data after a superposition, and the AVO (ampii- 
tude versus offset) method using the data before a superposition. 
The latter method requires a high-level processing technique, but 
has a high reliability. Based on these survey results, a develop- 
ment will commence on the comparing method using the AVO 
process. 3 figs. 


20838 (ETDE/JP-mf-92526112, pp. 181-185) Petrophysics 
and elastic wave seismic technique for evaluation of rock 
properties.: Elastic wave exploration (development of data 
analysis technique (interactive AVO analysis)). Kokida, S. 
(Japan National Oil Corp., Tokyo (Japan)); Fujii, Y.; Kita, T. Japan 
National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japan- 
ese). In Record of TRC’s (Technology Research Center of Japan 
National Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to give theoretical considerations on the AVO 
method, a technique to utilize variations in reflection amplitude 
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according to changes in incident angles and infer geological prop- 
erties, as well as to structure an interactive processing system. In 
the fiscal year 1990, preparation of programs and improvement of 
systems by means of case studies were carried out. The software 
package is composed of an interactive processing program to 
display seismic tracing and velocity data in dialogues, a batch pro- 
cessing program to process collectively a large volume of seismic 
data, and a utility program to perform tape input/output and dump 
list preparation (improved version over that was developed in the 
previous year). The case studies included execution on models 
and actual data. The models adopted dual-bed structure models 
wherein no problems were confirmed to occur with approximation 
formulas. The system was applied to the actual data obtained from 
maritime seismic profiling data taken at the Mexico Bay. As a re- 
sult, an existence of gas bed was confirmed at the interested 
depth. 5 figs. 


20839 (ETDE/JP-mf-92526112, pp. 186-192) Petrophysics 
and elastic wave seismic technique for evaiuatoin of rock 
properties.: Elastic wave exploration (development of data 
analysis technique ( and internal velocity inversion)). 
Kokida, S. (Japan National Oil Corp., Tokyo (Japan)); Fujii, Y.; Kita, 
T. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop a method to find with a high accuracy 
the underground elastic wave velocity structures important in oil 
and gas exploration. A program was developed on an underground 
velocity evaluation method based on the GL! (generalized linear 
inversion) method which is thought most promising so far. The pro- 
gram was applied for evaluation to a model and actual reflection 
seismic profiling data. Parameters to be solved by a software in- 
clude impedance, seismic waveforms and scaling factors. For the 
method of making an initial impedance model, a preparation 
method using the regression method was developed in addition to 
the peak trough method, and its accuracy was verified. The results 
of the application evaluating experiments may be summarized as: 
The final result is acceptable; the GLI method is an effective un- 
derground velocity evaluation method; the GLI method is less 
susceptible to a noise effect than in the regression method; an en- 
velope of seismic waveforms provides better result than by the 
seismic waveforms themselves as an input data; and the GLI can 
extract seismic waveforms. 6 figs. 


20840 (ETDE/JP-mf-92526112, pp. 193-195) Petrophysics 
and elastic wave seismic technique for evaluation of rock 
properties.: Elastic wave exploration (development of data 
analysis technique (Preliminary reserach on PSP method)). 
Kokida, S. (Japan National Oil Corp., Tokyo (Japan)); Shimizu, N.; 
Takahashi, A. Japan National Oil Corp., Tokyo (Japan). 15 Oct 
1991. 476p. (In Japanese). In Record of TRC’s (Technology Re- 
search Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

It is intended to extract in seismic profiling the PSP converted 
wave (a P-wave generated directly below a sea surface and con- 
verted to an S-wave which is again converted to the P-wave after 
reflection). This paper describes theoretical considerations given on 
the PSP converted wave generation, a survey on examples of the 
PSP converted wave processing and a survey on its technical 
trend. According to the theoretical considerations, an underwater 
P-wave is converted effectively into an S-wave in a range of the 
offset exceeding the P-wave critical angle against the first bed un- 
der a sea bottom. Although the number of processing examples is 
few, a desirable conversion is the r-p conversion which is added 
with a hyperbolic velocity filter. What is important would be a high- 
accuracy velocity analysis of a converted S-wave. Motion timing 
curves for a PSP converted wave estimated from existing data 
agree with a low-velocity event in a sea surface seismic profiling 
data, the event having a high possibility of being a PSP converted 
wave. The wave separation of a P-wave from a PSP converted 
wave is a problem point in preparing a superposition cross section 
chart for converted waves, but a use of the hyperbolic filter is ef- 
fective. 2 figs. 
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20841 (ETDE/JP-mf-92526112, pp. 196-203) Petrophysics 
and elastic wave seismic technique for evaluation of rock 
properties.: Elastic wave exploration (S wave field data aquisi- 
tion). Fujii, Y. (Japan National Oil Corp., Tokyo (Japan)); Shimizu, 
N.; Machida, Y.; Yamane, T.; Kokida, S.; Wachi, N.; Okano, T.; 
Tamura, Y.; Otsubo, A.; Takahashi, A.; Onishi, S. Japan National 
Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In 
Record of TRC’s (Technology Research Center of Japan National 
Oil Corporation) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to establish a technology to acquire multi- 
component seismic profiling data using S-wave hypocenters, and 
obtain data to establish a technology to infer reservoir bed proper- 
ties using the P-wave and S-wave concurrently. A VSP (vertical 
seismic profiling) experiment and a three-component seismic profil- 
ing preliminary experiment using S-wave hypocenter omni-pulses 
were carried out in Hokkaido, Japan. As a result of processing 
these experimental data using the simplified method, the following 
conclusions were drawn: When the P-wave initial motion with per- 
pendicular V component is compared with the S-wave initial 
motion, the difference of static correction due to oscillation originat- 
ing locations is larger in the S-wave than in the P-wave. The 
average propagation speed is 2140 m/s for the P-wave and 790 nV 
s for the S-wave. According to a simplified processing result for 
data obtained as an example of the surface seismic profiling 
records, the initial motions of the P-wave and S-wave are clearly 
shown, where the S-wave velocity on the surface layer is less than 
one third of that for the P-wave. Further, the noise from the surface 
wave is not too large. A full-scale data processing is scheduled on 
the VSP and surface three-component data. 4 figs., 2 tabs. 


20842 (ETDE/JP-mf—92526112, pp. 147-153) Application of 
geophysical methods to reservoir characterization.: High reso- 
lution 3D seismic survey. Sengoku, Y. (Japan National Oil Corp., 
Tokyo (Japan)). Japan National Oil Corp., Tokyo (Japan). 15 Oct 
1991. 476p. (in Japanese). In Record of TRC’s (Technology Re- 
search Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

With an intention to develop techniques to identify the patterns, 
distribution and characters of oil and gas reservoir beds by means 
of a high-resolution three-dimensional seismic profiling method, 
field tests have been carried out at the Amarume oil field in Yama- 
gata Prefecture, Japan. One of the purposes is to improve the 
resolution of the three-dimensional seismic profiling data, whereas 
an application was attempted of a matching filter utilizing VSP (ver- 
tical seismic profiling) data. As a result, reflection events that can 
be compared more minutely in the cross sections of seismic profil- 
ing records were confirmed, and the effect of the matching filter 
was verified. Two-dimensional cross sections passing through the 
main shaft wells were cut out from the three-dimensional seismic 
profiling data to carry out an inversion on the three-dimensional 
data volume taking the above result. The acoustic impedance 
value obtained finally had a deviation of about 10% from the bed 
identification data. The acoustic impedance model given a three- 
dimensional inversion processingwas used to infer the reservoir 
rock distribution. 5 figs. 


20843 (ETDE/JP-mf-92526112, pp. 204-209) Petrophysics 
and elastic wave seismic technique for evaluation of rock 
properties.: Petrophysics for reservoir rock evaluation (rock 
properties measurement). Yamane, T. (Japan National Oil Corp., 
Tokyo (Japan)); Shimizu, N.; Tezuka, K.; Sorimachi, M. Japan Na- 
tional Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). 
In Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop a technology to obtain efficiently the 
properties of rocks such as elastic wave velocity, strain and perme- 
ability under high-temperature and high-pressure environment, 
using rock core test specimens. The elastic wave velocity mea- 
surement used the travelling waves propagation method (the 
velocity is obtained from the time the pulse waves propagate 
through a specimen). The reasons for adopting this method are be- 
cause the measurement is easy, the measuring conditions can be 
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changed easily, the measurement consumes only small amount of 
test specimens, and the elastic waveform data can be obtained. 
The measuring equipment comprises a pulse generator, a power 
amplifier, a switch controller, a pre-amplifier, an oscilloscope and a 
workstation. The measurement control software was designed and 
developed to satisfy the requirement of unification of the operations 
by means of remote controlled operation, simplification of the 
works by means of dialogue type operation, expansion of the OC 
functions by means of changing screen displays, and efficiency im- 
provement in repetitive works. 3 figs., 1 tab. 


20844 (ETDE/JP-mf-92526112, pp. 212-213) Dev 
of reservoir simulation models. Nanba, T. (Japan National Oil 
Corp., Tokyo (Japan)); Suzuki, K.; Inoue, N.; Tomita, N.; Ono, K. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 
It is intended to carry out a survey and study on oil bed simula- 
tion models. Under a cooperation from CMG, Canada, development 
was made on an emulsion model including dispersion phenomena; 
reinforcement was given on the oil bed simulation model and the 
phase equilibrium program; and improvement was made on appli- 
cations of the black oil model to horizontal shaft wells. Participation 
was carried out as a member of the Stamford University project on 
the themes of the horizontal shaft well modeling, the VORONOI 
grid, the geological stochastics model, the multi-purpose model, 
the determinant solution and fracture oil bed models. Participation 
was made as a member of the Texas University project on the 
themes of the hydeaulic crushing, the production logging, acid 
treatment, and the oil bed failure generation mechanisms. Another 
participation was made as a member of the Michigan University’s 
“Flow and Reaction in Porous Media” project on the theme of the 
flow phenomena in porous bodies and the applied research. 1 tab. 


20845 (ETDE/JP-mf-92526112, pp. 225-232) Advanced 
reservoir evaluation technology.: Development of core analy- 
sis system for naturally fractured reservoirs (colloborative R 
and D with private companies). Kono, A. (Japan National Oil 
Corp., Tokyo (Japan)); Hagiwara, T.; Matsumoto, K.; Tomita, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to establish a technology to analyze fracture cores, 
incorporated with an X-ray CT scanner and other devices to evalu- 
ate porosities and flow characteristics of fracture oil bed rocks. The 
following results were obtained by use of an X-ray CT scanner. A 
newly developed X-ray CT image processing program eliminated 
conventional noise and improved the accuracies of fracture detec- 
tion and measurement. The program also enabled calculating a 
compression rate with only fracture porosity separated. The mea- 
surement accuracy and reproducibility were improved through 
using Ki as a contrast medium for fluid saturation measurement 
and through eliminating the noise by means of smoothing the pro- 
gram. A discussion on the applicability of the X-ray CT scanner to 
flow experiments proved that steady flow relative permeability can 
be measured precisely. To use this system practically for core 
analyses, the ancillary devices were expanded and the core holder 
heater was improved. 10 figs. 


20846 (ETDE/JP-mf-92526112, pp. 235-237) Well stimula- 
tion technology.: Computer modeling and laboratory 
experiment of hydraulically induced fractures (large-scale R 
and D). Inoue, N. (Japan National Oil Corp., Tokyo (Japan)); Ono, 
K.; Nanba, T. Japan National Oil Corp., Tokyo (Japan). 15 Oct 
1991. 476p. (In Japanese). In Record of TRC’s (Techmology Re- 
search Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

It is intended to develop a simulator model to predict shapes of 
fractures formed by hydraulic fracturing and their production behav- 
ior. First, discussions were given on a fracture simulation model to 
analyze experimental data acquired from an indoor physical model 
experiment. A two-dimensional stress analyzing program using the 
boundary element method was prepared and its analysis solutions 





were compared with the experimental values, where good results 
were derived. However, it was found that both values develop a 
difference as the strain amount was increased. The difference 
should have been developed because of disregarding the energy 
used for transformation in the Z axial direction. The indoor physical 
experiment was intended to elucidate the mechanism and develop 
a numeral model, whereas simulated shaft wells were disposed on 
blocks to be used as specimens to carry out hydraulic fracturing 
under three-axial stresses. A possibility was revealed that the frac- 
ture width and progress may be inferred from the strain amount. A 
pressure behavior analysis was performed on actual fracturing to 
discuss the post-fracture model. 2 figs. 


20847 (ETDE/JP-mf-92526112, pp. 263-268) Heavy oll EOR 
technology.: Basic research on a steam flooding process un- 
der high temperature and high pressure for whole core. 
Kokatsu, T. (Japan National Oil Corp., Tokyo (Japan)); Taya, Y. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to improve the practicability of the steam attacking 
method numeral simulation model and acquire data for use in the 
pilot test through indoor experiments on the steam attacking 
method under high temperatures and pressures, using oil bed 
rocks. The core samples used were the cores sampled from the Ik- 
iztepe oil field in Turkey. After such a pretreatment as rinsing them 
with solvents, the cores were injected with oil to an oil saturation. 
The crude oil used is also from the same oil fied. The experimen- 
tal condition consisted of a steam injection pressure of 116 kgf/ 
cm?, a pressure difference of 10 kgf/cm?, an ambient pressure of 
150-180 kgf/cm? and the initial core temperature of 82°C. The oil 
recovery at the end of the experiment was 10.6%, and the resul- 
tant oil-water production of 2.05 porosity volume in total. When 
only the differential pressure was set to 5 kgf/cm?, no fluid produc- 
tion was obtained even after 16.5 hours. This will mean that the 
set differential pressure determines the steam injection amount, 


and the attacking behavior varies with the steam injection amount, 
affecting the oil recovery rate. 6 figs., 3 tabs. 


20848 (ETDE/JP-mf-92526112, pp. 218-224) Advanced 
reservoir evaluation technology.: Numerical modeling of natu- 
rally fractured reservoirs. Kono, A. (Japan National Oil Corp., 
Tokyo (Japan)); Nanba, T.; Tomita, N.; Hagiwara, T.; Inoue, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to study flow phenomena in fracture type oil beds 
and develop a numerical simulation model to predict behaviors of 
the oil beds. The results are listed as follows. With respect flows in 
fracture oil beds, a numerical simulation can be carried out on wet- 
ting phenomena if the MINC model and the proximity relation are 
used even for irregularly shaped cores in a wetting experiment. 
Discussions on monitoring the wetting process using an X-ray CT 
equipment drew a conclusion that the wetting capiliary pressure 
curves must be altered, and the accuracy of saturation rate deter- 
mination using an X-ray CT equipment must be improved. A 
verification was performed on a gravitational force action model, by 
which this model was judged applicable to actual oil beds if moving 
speeds of the oil-gas interface in actual oil beds are taken into ac- 
count. More functions were added to the gravitational action model 
so that the matrix-fracture flow could be processed being divided in 
three components, and its converging performance was improved. 
10 figs. 


20849 (ETDE/JP-mf-92526112, pp. 392-397) Basic reserach 
for environmental data in the arctic regions.: Collaborative R 
and D with private companies. Shoda, N. (Japan National Oil 
Corp., Tokyo (Japan)); Tada, Y.; Tezuka, N. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

This paper describes collecting and accumulating environmental 
condition data on ice waters, particularly the Chukchi Sea, the 
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Bering Sea and the Beaufort Sea, and establishing data base that 
can be used in the future for research, exploration and develop- 
ment of oil mines. The basic survey on data collection identified 
the current status of literatures related to ice waters and pos- 
sessed by the Petroleum Public Corporation, and retrieved such 
on-line information as JICST and DIALOG. The survey also 
included attempts to collect information from professors at the Uni- 
versity of Alaska, the Institute of Marine Science at the University 
and the Polar Environmental Information and Data Center. The re- 
sult of the survey confirmed the existence of 2000 publications 
possessed by such polar region related societies as POAC (Port 
and Ocean Engineering under Arctic Conditions), OMAE (Offshore 
Mechanics and Arctic Engineering) and OTC (Offshore Technology 
Conference). The data base structuring carried out discussions 
based on offshore platform design criteria specified by the API, 
DOE and DNV (Det Norske Veritas). The data items were divided 
into four departments of atmospheric phenomena, hydrographic 
phenomena, glacial phenomena and geological engineerings, hier- 
archically by data. Waters of 24 areas were selected as the subject 
waters centering on the arctic waters where oil field developments 
are under way or expected. 3 figs., 2 tabs. 


20850 (ETDE/JP-mf-92526112, pp. 453-457) Scientific re- 
search into the marine geology and geophysics off antarctica.: 
Preliminary report on the marine geology and geophysical sur- 
vey in the Scott basin. Nakao, S. (Japan National Oil Corp., 
Tokyo (Japan)); Koike, K.; Hosaka, M. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

This paper describes a data reinforcing survey made on the sed- 
imentary basins in the Scott basin area around the Antarctic 
Continent. The survey items included ocean bottom topography 
survey, surface sedimentary bed, earthquakes using the reflection 
method, earthquakes using the refraction method, exploration of 
geomagnetism and gravitational force, measurement of crust ther- 
mal flows, and sampling of ocean bottom geological samples. The 
survey used as the object the areas around the sea hills in north- 
ern part of the Dumont Duavill Sea. The work identified the precise 
positions and topographies of the seal hills and depicted a depth 
chart using isobaths of 250 m intervals. The depth of the hill top is 
about 3120 m, and the depth of the peripheral plain is 3830 m on 
the south-west side and 3,943 m on the north-east side. The ex- 
ploration discovered a long, narrow depression extending from 
north-west to north-east direction at a depth slightly in excess of 
4,000 m. The work also surveyed the continental shelf in the north- 
eastern part of the Porpoise Bay and the continental shelf slope 
north to the shelf. The continental shelf slope have several subma- 
rine valleys that have grown characteristically, of which largest one 
has the total distance of its zigzag path reaching 150 km, starting 
from the continental shelf edge and ending at the deep sea plain. 5 
figs., 1 tab. 


20851 (ETDE/JP-mf-92526112, pp. 447-452) Sclentific 
research into the margine geology and geophysics off antarc- 
tica.: Marine geology and geophysical study off the Enderby 
land. Nakao, S. (Japan National Oil Corp., Tokyo (Japan)); Kasa- 
hara, M. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 
476p. (In Japanese). In Record of TRC’s (Technology Research 
Center of Japan National Oil Corporation) activities in the fiscal 
year 1990. Order Number DE92526112. Source: OSTI; NTIS (US 
Sales Only). 

This paper describes the solution and analysis of the data about 
the Enderby basin located east to the Antarctic Continent and the 
reinforcing survey on geological data for sedimentary basins. The 
survey depended on the analysis of seismic survey records. The 
survey at the Amery basin area used four sequences of A, B, C 
and D from the bay toward the ocean. The A consists of sedimen- 
tary beds created in the Eocene epoch through the late 
Quarternary period, and the B of those created after former Creta- 
ceous period having a thickness of about 1600 m at its eastern tip. 
The C consists of continental beds sedimented during the former 
Permian period and the Juraissic period with its thickest bed reach- 
ing about 2900 m at its eastern section, and the D being inferred 
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to have been created before the Cambrian period. The survey also 
carried out a chronological estimation on the continental shelf, the 
sea area from the continental shelf slope to the Princess Elizabeth 
trough, and the southern tip of the plateau on the ocean side. The 
sediment samples from deep sea bottoms of this plateau and the 
Princess Elizabethtrough have good maturities, but contain very lit- 
tle kerogen. The Amery basin contains much kerogen, but has a 
low maturity. The survey clarified that there are no areas that can 
get high evaluations on all of the measurement items. 4 figs. 


20852 (NEI-DK-845, pp. 1-5) Coupled ice-ocean modelling 
in the Greenland Sea area. Rasmussen, E.B. (Danish Hydraulic 
institute (DK)); Jensen, O.K. Dansk Hydraulisk Inst., Hoersholm 
(Denmark). May 1990. 147p. Contract FTU-5.17.5.6.59. In System 
3. A three dimensional hydrodynamic model. Order Number 
DE92518825. Source: OSTI; NTIS (US Sales Only). 

The mathematical modelling of ice-ocean processes in the 
Greenland Sea area is a part of the Danish contribution to the in- 
ternational research programme "Greenland Sea Project” (GSP) 
which was initiated in 1987. The objectives of the GSP are to mea- 
sure and understand the seasonal and interannual variations of 
geophysical and biological processes in the Greenland Sea. A total 
of five major elements are addressed: a study of air-sea-ice inter- 
action, a study of ocean ventilation, a study of ocean circulation 
and mixing, a study of atmosphere processes, a study of biological 
processes. The modelling tasks carried out at the Danish Hydraulic 
Institute address the oceanographic circulation and the air-sea-ice 
interaction and thus, include both a sea-ice model and an ocean 
model. The models are run both coupled and uncoupled depen- 
dent on the actual phenomenon being modelled. (au). 


20853 (NEI-DK-845, pp. 1-10) Utllization of 2-D results in 3- 
D modelling. Rasmussen, E.B. (Danish Hydraulic Institute (DK)). 
Dansk Hydraulisk Inst., Hoersholm (Denmark). May 1990. 147p. 
Contract FTU-5.17.7.6.59. In System 3. A three dimensional hydro- 
dynamic model. Order Number DE92518825. Source: OSTI; NTIS 
(US Sales Only). 

A new approach in numerical modelling of three-dimensional 


flows has been tested. A study on the utility of using depth- 


integrated model results as boundary data for local fully 
three-dimensional models has been carried out. As test case for 
this approach a North Sea storm in September 1983 has been 
used as measured current data for this period are available. The 
three-dimensional model results show a good agreement with the 
measured data. The techniques and results from this study are 
presented followed by a more general discussion on the aspects of 
this approach. (au). 


20854 (NIPER-557) National Institute for Petroleum and 
Energy Reseerch 1990 annual report, October 1, 1989- 
September 30, 1990. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). May 1992. 99p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-83FE60149. Order Number DE92001046. Source: OSTI; 
NTIS; GPO Dep. 

Research programs at NIPER cover a wide spectrum of specific 
technical tasks, all of which relate to three broad technology areas: 
(1) Enhanced oil recovery and all of the associated technical activi- 
ties such as reservoir characterization and imaging techniques; (2) 
Alternative fuels evaluation and testing, including the supporting 
technologies of thermodynamics research and fuels characteriza- 
tion; (3) Environmentally technology related to production, 
transportation, and utilization of oil and gas. 


20855 (SAND-91-0980) Electromagnetic oll field mapping 
for improved process monitoring and reservoir characteriza- 
tion: A poster presentation. Waggoner, J.R.; Mansure, AJ. 
Sandia National Labs., Albuquerque, NM (United States). Feb 
1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-911125-2- 
Vugraphs: 3. international reservoir characterization technical 
conference, Tulsa, OK (United States), 3-5 Nov 1991). Order Num- 
ber DE92013460. Source: OSTI; NTIS; GPO Dep. 

This report is a permanent record of a poster paper presented 
by the authors at the Third International Reservoir Characterization 
Technical Conference in Tulsa, Oklahoma on November 3-5, 1991. 
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The subject is electromagnetic (EM) techniques that are being 
developed to monitor oil recovery processes to improve overall pro- 
cess performance. The potential impact of EM surveys is very 
significant, primarily in the areas of locating oil, identifying oil inside 
and outside the pattern, characterizing flow units, and pseudo-real 
time process control to optimize process performance and effi- 
ciency. Since a map of resistivity alone has little direct application 
to these areas, an essential part of the EM technique is under- 
standing the relationship between the process and the formation 
resistivity at all scales, and integrating this understanding into reser- 
voir characterization and simulation. First is a discussion of work 
completed on the core scale petrophysics of resistivity changes in 
an oil recovery process; a steamflood is used as an example. A 
system has been developed for coupling the petrophysics of resis- 
tivity with reservoir simulation to simulate the formation resistivity 
structure arising from a recovery process. Preliminary results are 
given for an investigation into the effect of heterogeneity and 
anisotropy on the EM technique, as well as the use of the resistiv- 
ity simulator to interpret EM data in terms of reservoir and process 
parameters. Examples illustrate the application of the EM technique 
to improve process monitoring and reservoir characterization. 
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Refer also to citation(s) 20817, 20818, 20819, 20820, 20822, 
20834, 20846, 20847, 20849, 20854, 20855, 21667, 21945, 23392, 
23443 


20856 (DOE/BC/14600—-26) Steam foam studies in the pres- 
ence of residual oil. Hutchinson, D.A.; Demiral, B.; Castanier, 
L.M. Stanford Univ., CA (United States). Petroleum Research Inst. 
May 1992. 157p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90BC14600. (SUPRI-TR-84). Order 
Number DE92001043. Source: OSTI; NTIS; GPO Dep. 

The lack of understanding regarding foam flow in porous media 
necessitates further research. This paper reports on going work at 
Stanford University: aimed at increasing our understanding in the 
particular area of steam foams. The behavior of steam foam is in- 
vestigated with a one dimensional (6 ft. x 2.15 in.) sandpack under 
residual oil conditions of approximately 12 percent. The strength of 
the in-situ generated foam, indicated by pressure drops, is signifi- 
cantly affected by injection procedure, slug size, and steam quality. 
The surfactant concentration effect is minor in the range studied. In 
the presence of residual oil the simultaneous injection of steam 
and surfactant fails to generate foam in the model even though the 
same procedure generates a strong foam in the absence of oil. 
Nevertheless when surfactant is injected as a slug ahead of the 
steam using a surfactant alternating (SAG) procedure, foam is 
generated. The suggested reason for the success of SAG is the in- 
creased phase mixing that results from steam continually having to 
reestablish a path through a slug of surfactant solution. 


20857 (DOE/BC/14600-27) SUPRI Heavy Oil Research 
Program, SUPRI TR 85: Annual report, October 1, 1990- 

ber 30, 1991. Brigham, W.E.; Ramey, H.J. Jr.; Castanier, 
L.M. Stanford Univ., CA (United States). Petroleum Research Inst. 
May 1992. 168p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90BC14600. (SUPRI-TR-85). Order 
Number DE92001044. Source: OSTI; NTIS; GPO Dep. 

This report concerns progress made during the 1990-1991 fiscal 
year. Information is given an the following projects: (1) A Study of 
End Effects in Displacement Experiments; (2) Kinetics of In-Situ 
Combustion; (3) In-Situ Combustion with Metallic Additives; (4) 
Steam-Foam Studies in the Presence of Residual Oil; (5) Charac- 
terization of Surfactants in the Presence of Oil for Steam-Foam 
Applications; (6) CT Imaging of Steam and Steam Foam Laboratory 
Experiments; (7) Microvisualization of Foam Flow in Porous Media; 
(8) Transient Foam Flow in Porous Media with Cat Scanner; (9) 
Study of Matrix/Fracture Transfer During Steam Injections; (10) 
Transient Behavior of Gravity Drainage Wells; (11) Multivariate Op- 
timization of Production Systems; (12) Ultrasonic Flowmeter. (VC) 


20858 (DOE/MC/26031-6) Field verification of CO2-foam: 
Second annual , October 1, 1 ber 30, 1991. 
Martin, F.D.; Heller, J.P.; Weiss, W.W. New Mexico Inst. of Mining 





and Technology, Socorro, NM (United States). New Mexico 
Petroleum Recovery Research Center. May 1992. 56p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG21- 
89MC26031. Order Number DE92001041. Source: OSTI; NTIS; 
GPO Dep. 

In September 1989, the Petroleum Recovery Research Center 
(PRRC), a division of New Mexico Institute of Mining and Technol- 
ogy, received a grant from the US Department of Energy (DOE) for 
a project entitled “Field Verification of CO. Foam.” The grant pro- 
vided for an extension of the PRRC laboratory work to a field 
testing stage to be performed in collaboration with an oil producer 
actively conducting a COz flood. The objectives of this project are 
to: (1) conduct reservoir studies, laboratory tests, simulation runs, 
and field tests to evaluate the use of foam for mobility control or 
fluid diversion in a New Mexico CO, flood, and (2) evaluate the 
concept of CO2-foam in the field by using a reservoir where CO 
flooding is ongoing, characterizing the reservoir, modeling the pro- 
cess, and monitoring performance of the field test. Seven tasks 
were identified for the successful completion of the project: (1) 
evaluate and select a field site, (2) develop an initial site- specific 
plan, (3) conduct laboratory CO2-foam mobility tests, (4) perform 
reservoir simulations, (5) design the foam slug, (6) implement a 
field test, and (7) evaluate results. 


20859 (DOE/MC/26253-7) Scale-up of miscible flood pro- 
cesses: Annual report. Orr, F.M. Jr. Stanford Univ., CA (United 
States). Dept. of Petroleum Engineering. May 1992. 174p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-89MC26253. Order Number DE92001042. Source: OSTI; 
NTIS; GPO Dep. 

Results of a wide-ranging investigation of the scaling of the 
physical mechanisms of miscible floods are reported. Advanced 
techniques for analysis of crude oils are considered in Chapter 2. 
Application of supercritical fluid chromatography is demonstrated 
for characterization of crude oils for equation-of-state calculations 
of phase equilibrium. Results of measurements of crude oil and 
phase compositions by gas chromatography and mass spectrome- 
try are also reported. The theory of development of miscibility is 
considered in detail in Chapter 3. The theory is extended to four 
components, and sample solutions for a variety of gas injection 
systems are presented. The analytical theory shows that miscibility 
can develop even though standard tie-line extension criteria devel- 
oped for ternary systems are not satisfied. In addition, the theory 
includes the first analytical solutions for condensing/vaporizing gas 
drives. In Chapter 4, methods for simulation of viscous fingering 
are considered. The scaling of the growth of transition zones in lin- 
ear viscous fingering is considered. In addition, extension of the 
models developed previously to three dimensions is described, as 
is the inclusion of effects of equilibrium phase behavior. In Chapter 
5, the combined effects of capillary and gravity-driven crossflow are 
considered. The experimental results presented show that very 
high recovery can be achieved by gravity segregation when interfa- 
cial tensions are moderately low. We argue that such crossflow 
mechanisms are important in multicontact miscible floods in hetero- 
geneous reservoirs. In addition, results of flow visualization 
experiments are presented that illustrate the interplay of crossflow 
driven by gravity with that driven by viscous forces. 


20860 (ETDE/JP-mf-92526112, pp. 45-47) Simulation for 
Integration of oll generation migration and accumulation.: De- 
velopment of a source rock pyrolizer. Machihara, T. (Japan 
National Oil Corp., Tokyo (Japan)); Yamada, M.; Matsubayashi, H. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

A small-size kerogen analyzer was developed, which can be 
used in the excavation and geological fields to evaluate oil produc- 
tion potential in root rocks. This analyzer comprises an analyzing 
section, an electric control section and a vacuum pump. The gas 
analyzing section pyrolyzes a test specimen to detect the gener- 
ated hydrocarbons in a contact combustion sensor, and carbon 
dioxides in a non-dispersive infrared sensor, whereas the area 
value for the sensor's detection signals is computed, printed out, 
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and the oil production potential is evaluated with a five-step evalu- 
ation. This equipment features the small size, light weight and no 
use of special gases. The performance of this analyzer was tested 
in a pyrolytic furnace temperature test (can analyze one specimen 
within 15 minutes), a detector baseline test, a verification test on 
the detection peak shapes, and weighing the specimen container 
and the test specimens. 2 figs., 1 tab. 


20861 (ETDE/JP-mf-92526112, pp. 154-160) Application of 

methods to reservoir characterization.: Integrated 
analysis tor reservoir characterization (joint reserach with UN- 
OCAL on EOR monitoring). Wachi, N. (Japan National Oil Corp., 
Tokyo (Japan)); Kurasawa, Y.; Matsubara, Y. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop a physical exploration technique to 
monitor how steam penetrates into an oil bed from a shaft well in 
the steam attacking method. The result of processing three- 
dimensional seismic profiling data had the motion timing delay 
smaller than anticipated. The distribution range was inconsistent 
with the temperature observation data and the inter-shaft well seis- 
mic profiling result. Therefore, a re-discussion was given on the 
processing method using only the data with the offset limited within 
120 meters. As a result, the distribution of the motion timing delay 
was limited more narrowly, showing more continuous distribution. 
In the inter-shaft well seismic profiling, a modeling of the P-wave 
velocity distribution was performed using an elastic wave software 
according to the finite element method. The initial motion timing in 
the P-wave and S-wave showed an agreement between the ana- 
lytic result and the actual data, proving the correctness of the data 
inversion. However, the motion timing for the wave lines that pass 
through the steam penetration bed was presented slower in the 
actual data. A tertiary oil bed simulation was carried out hypothe- 
sizing a seven bed geological model which includes a high 
penetration of 1.5 meters. 6 figs. 


20862 (ETDE/JP-mf-92526112, pp. 214-217) Microbial en- 
hanced oll recovery (large-scale R and D). Yamanoto, T. (Japan 
National Oil Corp., Tokyo (Japan)); Murata, S.; Kokatsu, T.; Mitsu- 
ishi, Y. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 
476p. (in Japanese). In Record of TRC’s (Technology Research 
Center of Japan National Oil Corportion) activities in the fiscal year 
1990. Order Number DES2526112. Source: OSTI; NTIS (US 
Sales Only). 

It is intended to establish a technology to recover crude oil, us- 
ing micro-organisms. Screenings were performed on production 
capabilities of micro-organisms producing either gas, acid and sur- 
factant or polymers. Eight kinds of micro-organism, which are 
confirmed of their production capabilities in the first screening, 
were measured of the gas production amount, pH of culture media, 
interface tension, amounts of solvent and fatty acid in the culture 


strain catalog, and given the same first screening. 5 tabs. 


20863 (ETDE/JP-mf-92526112, pp. 233-234) Well stimule- 
tion technology.: Field experiment of massive h 
fracturing. Ono, K. (Japan National Oil Corp., Tokyo (Japan)); 
Nanba, T.; Inoue, N. Japan National Oil Corp., Tokyo (Japan). 15 
Oct 1991. 476p. (In Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

A large-scale hydraulic crushing process was conducted to help 
development of low-productivity large-depth low-permeability reser- 
voir beds in Japan. In the fiscal year 1990, the final design for 
main fracturing was planned from the conventional results and im- 
plemented, and flow tests were carried out to assess the fracture 


ERA Vol.17,No.8 37 





02 PETROLEUM 
0203 Drilling and Production 


shapes. The design called for pressure-injection of 61 tons of 
propane together with a fluid of 510 kl at 2700 per day. The main 
fracturing work encountered with a sudden rise of the shaft open- 
ing pressure when the propane pressure injection reached 20% of 
the scheduled injection exhibiting an aspect of screen out, whereas 
the pressure injection was switched to a flow-back. The injection 
amount of the fluid was at 80% of the planning, and the propane in 
the pipe was recovered entirely. The flow test, which included an 
isochronal test and a long-term flow test, revealed that the produc- 
tion capacity of the shaft wells (Niigata Prefecture, Japan) can be 
improved up to 2.5 times. However, no evaluation of the fracture 
formation was possible, leaving the problem for a future solution, 
forwhich its relevance with natural fractures must be clarified. 1 fig. 


20864 (ETDE/JP-mf-92526112, pp. 238-248) Heavy oil EOR 
technology.: EOR field pilot test in Turkish IKIZTEPE oll field. 
Yoki, H. (Japan National Oil Corp., Tokyo (Japan)); Mitsuishi, Y.; 
Ono, K.; Harada, T.; Kubo, T.; Onoe, S. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

An EOR attacking method is planned for a field test at the Ik- 
iztepe oil field in Turkey, for which the year 1990 was used to 
collect and evaluate the data. Coring was carried out on five shaft 
wells, and an existence of promising reservoir rock was confirmed. 
The air permeability, porosity and particle density were measured 
on the sections subjected to the pilot test for core analysis. The 
shaft well test was conducted on the shaft wells scheduled to be 
applied with steam and carbon dioxide attacking method to derive 
the oil bed pressure, the effective oil permeability and the produc- 
tion indexes. In the physical well logging, effective porosity and 
water saturation rate were derived. A shaft well comparison was 
conducted on the results of the core analysis and the shaft well 
test to decide the finishing depth. In addition, samples were taken 
from eight wells to analyze the oil bed fluids. Preparatory works 
were commenced to build pilot test facilities. Part of the design for 
the carbon dioxide injection facilities was modified because of the 
data, efficiency and cost reasons. Crude oil production facilities 
were also reviewed. 4 figs., 5 tabs. 


20865 (ETDE/JP-mf-92526112, pp. 249-256) Heavy oll EOR 
technology.: Well completion techniques for EOR field pilot 
test. Harada, T. (Japan National Oil Corp., Tokyo (Japan)); Kubo, 
T.; Yoki, H.; Mitsuishi, Y. Japan National Oil Corp., Tokyo (Japan). 
15 Oct 1991. 476p. (In Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

It is intended to establish a technology to solve the problems of 
well failures caused from high temperatures in the steam injection 
attacking method, and corrosion from carbon dioxide used in the 
carbon dioxide injection method at the Ikiztepe oil field in Turkey. 
In well excavation, works were carried out paying attentions on 
suppressing the well inclination, and improving the core sampling 
rates and cement bonding. Reducing steam heat losses at steam 
injection valves is important in improving the steam dryness and 
reducing casing cement failures, for which dual heat insulating 
pipes were adopted in this project. The test result verified the effect 
of the dual heat insulating pipe that it can evade failures due to a 
shaft temperature rise. In addition, the steam injection valves were 
disposed with thermal packers with dual heat insulating expansion 
joints. As a means to prevent corrosion at the carbon dioxide injec- 
tion valves, the 13 Cr material was used for the packing and 
tubings. It is scheduled to carry out finishing works on all of the 12 
shafts to start the pilot test. 3 figs., 4 tabs. 


20866 (ETDE/JP-mf-92526112, pp. 257-262) Heavy oll EOR 
technology.: Monitoring techniques for EOR process. Kubo, T. 
(Japan National Oil Corp., Tokyo (Japan)); Harada, T.; Suzuki, K.; 
Yoki, H.; Mitsuishi, Y. Japan National Oil Corp., Tokyo (Japan). 15 
Oct 1991. 476p. (in Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 
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It is intended to develop technologies to measure various ele- 
ments on surface and in shaft bottoms for implementing field tests 
of the steam and carbon dioxide attacking method. Discussions 
were given on the following points in the fiscal 1990. As regards 
the formability survey on steam dryness measuring methods using 
a neutron method (steam density measuring method) of Phase 1, a 
measurement simulation experiment was carried out using a test 
equipment and the accuracy of the analysis method was 
discussed. As a result, it was confirmed that a good neutron calcu- 
lation sensitivity can be obtained within a r of the inferred 
steam density from 0.05 to 0.20 g/cm* as observed in the shaft 
bottoms at Ikiztepe SI (Turkey), and that the desirable construction 
for the measuring system is such that a neutron source be closely 
contacted with a detector. In connection with the prototype fabrica- 
tion and the demonstration test of Phase 2, the prototype D-probe 
construction was discussed using the neutron analysis, the proto- 
type D-probe response was analyzed using the neutron analysis, 
and a measurement simulation experiment was carried out on the 
prototype D-probe response. 4 figs., 2 tabs. 


20867 (ETDE/JP-mf-92526112, pp. 269-281) Heavy oll EOR 
technology.: Application of thermal reservoir simulation tech- 
nology to a steam flood field pilot test in an heavy oil 
reservoir. Suzuki, K. (Japan National Oil Corp., Tokyo (Japan)). 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’S (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

A thermal attacking method simulator was applied to a pilot 
steam injection test in an actual oil field, and the results were eval- 
uated and discussed. The pilot steam injection pattern consists of 
a steam injection well and the four surrounding pattern production 
wells. The simulator is a two-component (water and non-volatile 
oil), three-phase (water, oil and steam), three-dimensional model. 
The results of the simulator application are summarized as follows: 
Calculations on oil bed behaviors in this pilot steam injection test 
revealed that with the use of a model used in the present base 
run, some wells were underestimated for their flows in the oil beds, 
hence the production shaft bottom temperature was raised there- 
after. Calculations on the permeability with the model using the 
base run showed that the production shaft bottom temperature did 
not reach the temperature at the observation shaft opening, which 
would suggest a necessity of modifying conditions other than the 
permeability. Varying the bed thicknesses did not result in satisfac- 
tory production shaft temperatures, whereas a necessity was feltto 
set a permeability obstruction. 16 figs., 2 tabs. 


20868 (ETDE/JP-mf-92526112, pp. 282-285) Enhanced oll 
recovery.: Field pilot test on CO2 flood. Shimada, T. (Japan Na- 
tional Oil Corp., Tokyo (Japan)); Yasuda, M. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

A pilot test was conducted to evaluate a crude oil recovery 
mechanism in the carbon dioxide attacking method. The field test 
was carried out at an oil field in Niigata Prefecture, Japan, of which 
oil bed lies at a depth of i100 m below the sea level, and bed 
thickness is 5 to 15 m. Items of the discussion included a fluid log 
movement (base log measurement) as a result of carbon dioxide 
injection by means of monitoring the electric logging as a well test; 
a well pressure test; a bed thickness calculated from water satura- 
tion rate in the oil bed as calculated from the injected salt water (a 
result of 11.4 m was obtained); and measurements of the perme- 
ability rates in a pulse test. The discussions in a laboratory test 
included the effect of combined waters and injected fluids on the 
core porosity and the permeability, and a carbon oxide flooding as- 
suming a carbon dioxide injection after the water attacking method 
has been applied using oil bed rocks. A carbon dioxide injection 
test was conducted to plan a pilot test. A simulation was also per- 
formed, in which the oil recovery after two years was predictedat 
77% (molar fraction). 2 figs. 


20869 (ETDE/JP-mf-92526112, pp. 286-289) Enhanced oil 
recovery.: Mobility control. Shimada, T. (Japan National Oil 
Corp., Tokyo (Japan)); Yasuda, M. Japan National Oil Corp., Tokyo 





(Japan). 15 Oct 1991. 476p. (in Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

Additive solvents were used for a carbon dioxide mobility control 
necessary to improve crude recovery rates in the carbon dioxide 
attacking method. The discussion on this activity was conducted in 
the fiscal 1990 on the crude oil produced in Japan. The results are 
summarized as follows: (1) It was reconfirmed that the effect of 
adding to carbon dioxide 10 mol% of isooctane and 2-ethyl hex- 
anol as the additive solvents emerges in reducing the system's 
saturation pressure and broadening the single phase region. Isooc- 
tane had a larger effect. (2) It was reconfirmed that as a result of a 
slim tube test the additive solvents have the effects of reducing the 
minimum missibility pressure and raising the oil recovery rate. In 
addition, a use of a multi-phase multi-component simulator repro- 
duced the carbon dioxide-crude oil system phase behaviors and 
the slim tube test. (3) The relation between wettability indexes and 
oil-water phase permeability was investigated, and the presence of 
a consistency was confirmed between this wettability and that in 
the Craig's indexes. 5 figs. 


20870 (ETDE/JP-mf-92526112, pp. 293-294) International 
collaborative research and development of EOR technology in 
the KLAMONO field, The Republic of Indonesia. Shimada, T. 
(Japan National Oil Corp., Tokyo (Japan)); Mizokami, K.; Yasuda, 
M.; Murta, S.; Iwamoto, M.; Onoe, S. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

This report relates to an EOR technology in the joint research 
between the National Petroleum Corporation of Indonesia and the 
Petroleum Public Corporation of Japan. It is intended to verify the 
EOR process applicable to an oil field operated by the national cor- 
poration. As the process candidates, a polymer flooding process 
and the steam flooding process were selected. The contents of the 
discussions made so far include: Acquisition of basic data on the 
steam flooding process as a result of an indoor experiment based 
on the oil field data, fluid and core samples taken from the oil field; 
selection of chemical slug candidates used for the polymer flooding 
process; and a conceptual plant design based on site surveys for 
the case when both processes are implemented. Field pilot tests 
are scheduled, for which plannings are under consideration to 
select candidate locations for the pilot tests and apply both pro- 
cesses. 2 figs. 


20871 (ETDE/JP-mf-92526112, pp. 297-299) Basin research 
on drilling technology.: Basic research on rate of penetration. 
Urano, T. (Japan National Oil Corp., Tokyo (Japan)); Tomomoto, J. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

Studies were carried out to optimize collection of drilling work re- 
lated data (bit load, torque and drilling rates), signal processing 
and analyzing method. It was intended to enhance estimation 
accuracies of shaft bottom drilling rates, improve drilling work effi- 
ciency, determine a suitable hole cleaning method, and develop a 
program to derive critical flows. The following results were obtained 
from collecting and analyzing the data: (1) Swivel positions were 
calculated using a behavior correction formula for drill strings, from 
which true well depths were derived in smooth curves, but further 
improvement is required by means of correcting the expansion and 
contraction of the drill strings. (2) Upon comparing the corrected 
drilling rate log with the drilling rate log outputted from mud logging 
devices, it was found out that the effects of bit load variations can 
be offset. However, a number of defects were found in the drillabil- 
ity log. A conclusion was also obtained that the developed program 
can be used only for part of mud systems. 2 figs. 


20872 3 8(ETDE/JP-mf-92526112, pp. 302-303) Basic research 
on drilling technology.: Basic research on drilling intormation 
data-base system. Onoe, Y. (Japan National Oil Corp., Tokyo 
(Japan)); Tomomoto, J.; Tezuka, N. Japan National Oil Coprp., 
Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record of 
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TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

It was intended to collect drilling related data and develop a data 
system. This paper describes the “survey on data base structur- 
ing”. The description includes: (1) survey on technical problems; 
(2) survey on how to proceed with the developmental works; (3) 
survey on system operations; and (4) proposals to realize a suit- 
able data base. The survey result revealed that it is possible to 
Structure a distributed network data base when existing computer 
devices are utilized, that it is appropriate to divide the data base 
development into steps and proceed the development in parallel 
with the operation, and that the accumulated data can be used any 
time. A proposal is made to realize the data base that a data base 
be structured as the first step using workstations of Macintosh and 
Sun as the main supporting hardwares, and as the second step 
connections with DOS machines be made. 1 fig. 


20873 (ETDE/JP-mf—92526112, pp. 304-305) Basic research 
on drilling technology.: Design and building of drilling test 
unk (large-scale R and D). Yonezawa, T. (Japan Natinal Oil 
Corp., Tokyo (Japan)); Tezuka, N. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC's 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on fabrication of a drilling testing machine 
to evaluate the performance of a bit in drilling technique, the ef- 
fects of oil bed obstruction and solids, and the new type bits. Major 
components of this drilling testing machine include those for driv- 
ing, loading, dismantling and reassembly, makeup and break, a 
frame, a high-temperature, high-pressure vessel, mud circulation 
pumps for shaft sealing, shaft pressurizing, pressure sealing and 
pore pressurizing, a chamber, a cyclone, a screen filter, a cooler 
and an operating chamber. In fiscal 1992, performance evaluation 
tests, which will also serve to accumulate basic data, are sched- 
uled. Bit coefficients will be derived on various roller cone bits 
based on the drilling rate model of Winter-Warren. To measure bit 
conditions on a real-time basis, experiments will be made on vari- 
ous worn-out bits noting on vibrations from bit loading during a 
drilling. To evaluate performances of existing bits, measurements 
and analyses will be made in a wide range on the effects of drilling 
variables, rock characteristics and simulated depth conditions.on 
the drilling rates. 1 fig. 


20874 (ETDE/JP-mf-92526112, pp. 306-311) R and D on 
real-time drilling contro! system.: R and D on EM-MWD. Ko- 
take, S. (Japan National Oil Corp., Tokyo (Japan)); Umezu, S.; 
Chiba, M.; Kashiwakura, K.; Urano, T.; Okumura, N.; Tezuka, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 
Descriptions are given on the research and development of an 
electromagnetic measurement while drilling (EM-MWD) system (an 
MWD using electromagnetic waves as an information transmitting 
means) which can transmit shaft bottom data to the surface pre- 
cisely and on a real time basis to realize the efficiency 
improvement and safety in drilling works. The No. 1 EM-MWD ex- 
perimental machine (a shaft bottom system with an outer diameter 
of 8 inches and a surface system) was fabricated to be used on 
field tests using experimental wells. Electromagnetic waves in a 
low frequency band area applicable to an EM-MWD are received 
on the surface with distortion given during propagation under- 
ground and with noise mixed from the electric devices in the 
surface drilling equipment. As a result of discussing the noise re- 
duction and demodulation treatment technologies, a conclusion 
was obtained that a noise cancelling effect of about 97 dB includ- 
ing the noise in the band path filter can be expected, and the 
target of the noise reduction of 100 dB could be nearly achieved. 
As a result of system tests, as near output, control and response 
characteristics as the design values were confirmed. 5 figs. 


20875 (ETDE/JP-mf-92526112, pp. 312-316) R and D on 
real-time drilling control system.: R and D on drilling control 
software program. Onoe, Y. (Japan National Oil Corp., Tokyo 
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(Japan)); Okada, T.; Tomomoto, J.; Urano, T. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on the research and development of a 
drilling control program system to improve the efficiency and safety 
in drilling works. This system analyzes data acquired during drilling 
on a realtime basis and present the results to drilling engineers. 
The user interface expansion includes a transplantation of the 
existing character-based interface to a graphical interface, and in- 
corporation of each function into the fabricated screens as well as 
its improvement. The data management function was also 
expanded. Furthermore, the element program development incor- 
porated the fabrication of a ground bed pressure predicting and 
BHA optimizing program, improvement on mud diagnosis and GPT 
program, well monitoring management and simulation mode sup- 
porting functions. The field test in January 1991 of the system at 
the basic test boring in Shin-Yoneyama verified a result that the 
data acquiring, indicating and processing functions have operated 
on a real-time basis. 4 figs. 


20876 (ETDE/JP-mf-92526112, pp. 317-324) R and D on 
horizontal well technology.: Horizontal drilling technology 
(remote-controlied downhole system). Arimatsu, H. (Japan Na- 
tional Oil Corp., Tokyo (Japan)); Hisano, Y.; Okumura, N.; Tezuka, 
N. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 
Descriptions are given on a development of the remotely con- 
trolied down-hole system to control shaft bottom devices from the 
surface on a real-time basis according to shaft bottom data, for the 
purpose of suppressing the increasing drilling cost. An adjustable 
bent housing and a cylindrical deflection in double pipe were ex- 
tracted as the shaft bottom device contro! system. Shaft bottom 
device control sensors were extracted and investigated. Using a 
shaft contraction model, basic data were collected to design and 
fabricate optimal pipes and screws causing no stress concentration. 
The system to transmit electromagnetic waves from the surface to 
the shaft bottom requires a selection of the most suitable system 
from among the extracted three systems of direct, toroidal (electric 
field) and magnetic field systems. A conceptual design was per- 
formed on an ordinary three-dimensional electric field analysis 
program that can analyze the transmission characteristics. Accord- 
ing to a magnetic field simulation using transmission coils on the 
surface, the magnetic field developed underground decays in a pro- 
portion with the square of the radius of the transmitting coil, and in 
an inverse proportion with the square to cube of the frequency. A 
development was done on the well locus control program. 7 figs. 


20877  (ETDE/JP-mf-92526112, pp. 325-334) R and D on 
horizontal well technology.: Horizontal drilling technology 
(horizontal well path design program). Yonezawa, T. (Japan Na- 
tional Oil Corp., Tokyo (Japan)); Hisano, Y.; Arimatsu, H.; Tezuka, 
N. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on the research and development of a 
shaft locus planning program which provides drilling engineers with 
a program to discuss a planning of horizontal shaft well drilling. 
This program calculates geometrically the planned shaft locus ac- 
cording to information about shaft entrance positions, beds and 
targets, and determines the optimal planned shaft locus. An experi- 
ment ana analysis was carried out to identify casing strengths 
under a horizontal well environment. A prospect was obtained for 
an experimental equipment for bending collapse tests to simulate 
the casing bending conditions to perform the tests. With respect to 
collapse tests on worn-out casings, calculating the collapse 
strength of the worn-out portions of a casing by a use of the re- 
maining wall thickness was assumed a calculation standing on a 
fairly safe side. The casing collapse strength calculation has prob- 
lems still left in evaluating the circularity associated with the 
bending conditions and quantifying the stress distribution. The 
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worn-out casing collapse analysis requires quantification of the ef- 
fect of the shapeof wears. A development work was commenced 
on a casing design program, and a discussion was given on casing 
wear prediction program. 7 figs., 1 tab. 


20878 (ETDE/JP-mf-92526112, pp. 335-339) R and D on 
horizontal well technology.: Horizontal drilling technology 
(horizontal well completion technology). Hisano, Y. (Japan Na- 
tional Oil Corp., Tokyo (Japan)). Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on preparing a manual to collect and ar- 
range the existing finishing information, extract problems therefrom, 
and select a horizontal shaft well finishing method appropriate to 
oil bed characteristics. The following problems and questions were 
extracted on the elementary technology: The cementing technology 
includes problems in the centralizer spacing, the limit to free water, 
and the prevention of slurry sedimentation. The perforation technol- 
ogy includes the directing method reliability and cost problems. The 
sand control technology requires to improve gravel transporting 
process and establish an optimal packing method. The tubing 
design contains problems of torque and drag estimation, and se- 
lection of in-shaft devices. Other problems include well stimulating 
techniques, artificial oil mining techniques and improving tech- 
niques. One of the important factors is the tubing design, of which 
most important factor is tubing behaviors according to servicing 
conditions. A tubing design program taking drags into account must 
be developed, of which conception was summarized. Discussions 
were given also on methods of planning the finishing plans. 4 figs. 


20879 (ETDE/JP-mf-92526112, pp. 340-344) R and D on 
horizontal well technology.: Horizontal drilling technology 
(solid control system optimization). Arimatsu, H. (Japan National 
Oil Corp., Tokyo (Japan)); Ishii, M.; Tezuka, N. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on research and development of low solid 
fluids to optimize the solid control technique performed above the 
ground in drilling horizontal wells. A literature survey was carried 
out on low solid drilling fluids. The solid control studying method 
evaluates movements of solids in mud as solid control evaluating 
parameters using a time period from one bit replacement to another 
replacement as one interval. To identify the condition of removing 
the low gravity solids in circulating muds by means of devices, cal- 
culations were made on the removal efficiency and the cost of the 
wasted valuable solids and the liquid-phase part. Discussions were 
given on methods and equipment to achieve partial automation of 
the data collection and feed back the measured results to site 
works. A basic structure was built on a solid control monitoring 
system aimed automating the data collection. Devices required in 
the system include a flow meter, a mud hydrometer, and instru- 
ments to measure oil and water contents, particle size distribution, 
salt and tracer concentrations, and a sampling equipment. 2 figs. 


20880 (ETDE/JP-mf-92526112, pp. 345-355) R and D on 
horizontal well technology.: MWD logging system (pulsed neu- 
tron sensor). Yamamura, T. (Japan National Oil Corp., Tokyo 
(Japan)); Matsuda, H.; Nomoto, S.; Arimatsu, H.; Okumura, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on research and development of a pulse 
neutron sensor to be used in a high-efficiency MWD logging sys- 
tem. In designing the ground bed logging system, the continuous 
energy change in a three-dimensional system was calculated as 
the relation of the time decay of neutrons with the ground bed 
porosity and muddy water using a Monte-Carlo simulation code 
MCNP. In addition, the two-dimensional transportation calculating 
codes DOT 3 and 5 was used to identify the intensity distribution of 
neutron fluxes according to each energy level group. Discussions 
were given on basic experiments on the pulse neutrons. With 





regard to the pulse neutron generating tubes, ion sources were in- 
vestigated for heavy hydrogen generating parts, a simulation was 
carried out on the ion beam loci, a high-voltage power supply was 
selected, and a thorium target, reservoirs and new materials were 
surveyed. Basic experiments on neutron generation were planned 
and designed, and technical trends were surveyed on logging sys- 
tems, nuclear magnetic resonance and light laser sensors and 
MWD logging. 9 figs., 1 tab. 


20881 (ETDE/JP-mf-92526112, pp. 356-361) R and D on 
horizontal well technology.: MWD logging system (seismic 
while drilling system). Fujii, Y. (Japan National Oil Corp., Tokyo 
(Japan)); Kono, N.; Matsubara, Y.; Machida, Y. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on a development of SWD (seismic while 
drilling) data acquiring systems, which does not include multiple re- 
flection, to observe on the ground surface the seismic waves 
generated when bits crush rocks during drilling. The basic experi- 
ment site was selected in Oya Town, Utsunomiya City where two 
each of vibration receiving and generating bores were drilled, and 
in-bore and on-surface receivers were installed to acquire SWD 
data. Correlations were calculated on the records of bore-bottom 
striking at a depth of 46 m in No. 1 vibration generating bore and 
the SWD data acquired during drilling at a depth of 36 m in No. 2 
vibration generating bore. According to the experiment, good initial 
movements were observed at a receiver located in No. 1 vibration 
receiving bore which is ten meters away from a vibration generat- 
ing bore. A seismic wave has arrived in an earliest timing at a 
receiver located in a depth of 45 m, a nearly the same depth as 
the bit depth. According to the result of calculations at a receiver in 
No. 1 vibration receiving bore, a series of peak values has ap- 
peared near the self-correlative peak hours of the pilot signals. The 
peak hour at the 35-meter deep receiver located in nearly the 
same depth as the bits was the earliest recorded time, and the 
peak is believed to correspond to the initial movements of the seis- 
mic waves from the bits during the drilling. 5 figs., 1 tab. 


20882 (ETDE/JP-mf-92526112, pp. 362-365) R and D on 
horizontal well technology.: Reservoir simulation program for 
horizontal wells (production technology in horizontal wells). 
Takao, S. (Japan Natinal Oil Corp., Tokyo (Japan)); Maekado, S.; 
Yanai, K.; lijima, K.; Samejima, T. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporatin) ac- 
tivities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

Descriptions are given on a development of the production opti- 
mizing program based on analyzing multiple phase flows in a 
horizontal well and evaluating the production behaviors. An experi- 
mental equipment was fabricated that can simulate two-phase fluid 
behaviors in a horizontal well. It was confirmed that the flow rate 
distribution has the same trend as discussed by the simulation pro- 
gram when water and air are flown from pressure injection port of 
a test line. The pressure distribution had its measurements and 
calculations agree well with each other where a pressure loss gra- 
dient is gradual, but showed a trend of getting away from the 
agreement where the gradient is steep. The two-phase pressure 
loss calculating program calculates an in-well pressure distribution 
based on the flow rates of oil, water and gases flown from the oil 
bed blocks. The in-well pressure loss program was combined with 
the yield index program to be used as a basic model for the pro- 
duction optimizing program. The flowing-in rate depends largely on 
pressure differences in the wells. To calculate the flowing-in rate 
with a high accuracy, it is necessary to improve the accuracy for 
the pressure distribution calculation. 7 figs., 1 tab. 


20883 (ETDE/JP-mf-92526112, pp. 366-372) R and D on 
horizontal well technology.: Reservoir simulation program for 
horizontal wells (reservoir evaluation programs for horizontal 
wells). Suzuki, K. (Japan National Oil Corp., Tokyo (Japan)); 
Nanba, T.; Tomita, N. Japan National Oil Corp., Tokyo (Japan). 15 
Oct 1991. 476p. (In Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
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fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

This paper describes a development of the well testing pressure 
analyzing system accompanying horizontal wells and the numerical 
oil bed model. The pressure analyzing system enabled calculating 
the pressure behaviors of a whole uniform oil bed and partly fin- 
ished vertical and inclined wells under approximate in-shaft infinite 
conductivity conditions. The system also enabled calculating the 
pressure behaviors of secondary pore type oil beds in horizontal 
and vertical wells, using a solution which is derived from assuming 
the matrix versus fracture pressure relation being pseudo-constant. 
The automatic matching model improved the algorithm and added 
a monitoring function so that the pressure matching reference point 
can be selected arbitrarily. A horizontal well simulator was devel- 
oped through the numerical oil bed model as a result of adding the 
well model formulas, incorporating the multi-block finishing function 
and a tube pressure loss calculating program, and discussing a lo- 
cal lattice segmenting method. In addition, the model test runs 
verified the advantage of the system that it can be applied to hori- 
zontal wells. 7 figs. 


20884 (ETDE/JP-mf-92526112, pp. 373-376) Basic research 
on production technology (collaborative R and D with private 
companies). Yanai, K. (Japan National Oil Corp., Tokyo (Japan)); 
Maekado, S.; Takahashi, S.; lijima, K.; Samejima, T.; Tezuka, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Ojl Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

This paper describes the studies on artificial oil mining methods, 
two-phase fluid behaviors and flow characteristics of high flowing 
point crude oil to improve the production efficiency for crude oil and 
natural gases. Items of technical information were collected and 
surveyed on the artificial oil mining methods and two-phase fluid 
behaviors. As regards the flow characteristics of high flowing point 
crude oil, both the South Sea crude oil and the Pohai crude oil B 
had their flowing point decreased as a result of heat treatment. 
The South Sea crude oil B had an elevated shear stress under a 
heat treatment temperature of 50 to 70°C. which increased with 
the temperatures. Solidifying and melting experiments were carried 
out to measure the heat conducting amount from the temperature 
changes in the piping when the South Sea crude oil A solidified 
and melted. The result of the experiments revealed that the head 
conduction has a difference of 30 to 40 minutes because of differ- 
ences in the pipe diameters, but no effect from the pipe shapes 
was observed. The isothermal charts explained the crude oils solid- 
ify and mek concentrically in the pipes without much of an effect 
from the specific gravity. The result of analyzing elements in the 
crude oils from China and the South Sea showed C/H at 1.84 to 
1.88, composed mostly of normal paraffin. The South Sea crude oil 
A has such a distribution as having the carbon number 27 as its 
peak. 8 figs., 2 tabs. 


(ETDE/JP-mf-92526112, pp. 377-381) Research on 
production technology for a high-temperature, corrosive envi- 
ronment.: Development of corrosion-resistant materials and 
sealing technology. Maekado, S. (Japan National Oil Corp., 
Tokyo (Japan)); lijima, K.; Tezuka, N. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 


ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

This paper describes a development of sealing techniques for oil 
and gas producing members and tubing joints which are economi- 
cal and anti-corrosive, and can be used for extended periods of 
time in wells in great depths. In coated sample pipes of short 
lengths manufactured by means of plasma chemical vapor deposi- 
tion (P-CVD) process, introducing plated layer improved the wear 
resistance. In a corrosion resistance test, all the samples devel- 
oped pitting, but corrosion resistance was improved. The joint 
samples coated by means of P-CVD process had extremely inferior 
galling resistance and gas-leak resistance to the standard joints. 
The same level of gas-leak resistance as the standard joints and 
no galling resistance degradation were observed on samples in 
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which Hastelloy C-276 or TIN was coated by means of an ion plat- 
ing method, a depressurized plasma thermal spraying method or a 
coaxial magnetron sputtering process (CMSP), and the couplings 
were further coated with multiple layers of copper using CMSP. 1 
fig., 2 tabs. 


20886 (ETDE/JP-mf-92526112, pp. 382-385) Reserach on 
production technology for a high-temperature, corrosive envi- 
ronment.: Development of completion fluid. Maekado, S. 
(Japan National Oil Corp., Tokyo (Japan)); lijima, K.; Tezuka, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Oil Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 
This paper describes a development of finishing fluids which are 
low in corrodibility to steel pipes and obstructiveness to oil beds, 
and can be used in 7000 m class wells accompanying corrosive 
gases under a temperature of 260°C. By surveying the displacing 
and rinsing functions using an indoor rinse simulating test equip- 
ment, spacer fluids were obtained which would not generate gelled 
materials even if got into contact with muddy water. A displacing 
method accompanying in-shaft rinsing was established using an in- 
shaft rinsing equipment. Hydrochloric and salt water treatments 
were found effective depending on kinds of bridging agents used, 
to remove ground bed obstructions developed from perforation flu- 
ids, but were not capable of removing the obstructions completely. 
Corrosion tests on prototype packers obtained successfully 29 
kinds of packer fluids which have excellent heat resistance and 
long-term stability. Result of stress corrosion cracking test proved 
that the Na-based brine did not develop stress corrosion cracks up 
to 260°C. However, with Ca and Zn containing brines, some of 
them caused stress corrosion cracks at temperatures below 260°C 
depending on steel pipe grades and specific gravities. 2 tabs. 


20887 (ETDE/JP-mf—92526112, pp. 398-406) Technologies 


for offshore marginal oil field development.: Optimization pro- 
gram for SPM system. Yokokura, K. (Japan National Oil Corp., 
Tokyo (Japan)); Tezuka, N. Japan National Oil Corp., Tokyo 


(Japan). 15 Oct 1991. 476p. (in Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

This paper describes a development of a practical and compre- 
hensive program to select a single point mooring type floating 
production system suitable for oil field conditions in medium-depth 
areas of 200 to 400 m deep. As a result of literature surveys, the 
program development expanded, added function to and upgraded 
the versions of the multi-articulate single-point mooring, the 
medium-depth turret mooring and the dynamic positioning system 
(DPS) assisting system, the constituents optimizing program, and 
the programs for simplified optimizing softwares. The program 
formulated the major parts of the analytic theories required to opti- 
mize the systems. The simplified optimizing softwares calculated 
the relation of water depths with required lengths in flexible risers, 
including the relation between the optimal chain diameter and the 
water depths in the CALM/Turret system, and the relation between 
the optimal buoy diameter and the water depths in the AC2 system. 
The operational factor data base calculated the non-operational 
factors of the world’s offshore oil fields in 45 waters with respect to 
rolling and pitching. Each data base was expanded. 6 figs., 1 tab. 


20888 (ETDE/JP-mf-92526112, pp. 407-416) Technologies 
for offshore marginal oll field development.: Optimization pro- 
gram for new configuration of FPS. Yokokura, K. (Japan Natinal 
Oil Corp., Tokyo (Japan)); Tezuka, N. Japan National Oil Corp., 
Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). In Record of 
TRC’s (Technology Research Center of Japan National Oil Corpo- 
ration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 

This paper describes a small, economical and reliable vessel 
type floating production system which has a required oil reservoir 
capacity with a high operational factor under severe conditions. The 
behavior analytic program for platforms with a dynamic positioning 
system (DPS) formulated the analytic theories for DPS static ana- 
lytic programs for the position retaining control system construction, 
the thrust distributing algorithm and the flow charts. The new model 
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platform vessel shape adopted the mono-column and double-moon 
pool type. The oscillation analyzing program for the new model 
vessel shape formulated the three-dimensional specific distribution 
method regarding the fluid forces, and derived the motion equa- 
tions for fluids in open anti-rolling tanks to approximately linearize 
part of the non-linear decay items. The tank test used a model of 
the monocolumn type vessel to test forced vertical oscillations and 
wave forces to survey the influence of well openings and lower hull 
protrusions. Tidal current test were also carried out. 8 figs. 


20889 (ETDE/JP-mf-92526112, pp. 417-426) Technologies 
for offshore marginal oil field development.: Verification of op- 
timization program for semi-submersible type FPS. Tada, Y. 
(Japan National oil Corp., Tokyo (Japan)); Yokokura, K.; Tezuka, N. 
Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Ojl Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 
This paper describes surveys on behaviors of a vessel at a 
mooring chain break-off and of the remaining chains, demonstra- 
tions of a behavior inferring method for the development program 
using full-size machines, and experiments of a semi-submarine 
FPS (floating production system) using computerized optimizing 
softwares. The semi-submarine FPS experiments using full-size 
machines acquired basic data on the mooring conditions, investi- 
gated variations in the static equilibrium conditions and the 
transient responses. The data acquired from experiments were an- 
alyzed statistically. According to a comparative verification of the 
experimental values and calculations, the mean value of the moor- 
ing line tension in a stattic equilibrium condition agreed well with 
the calculations, though the latter being slightly higher. The tran- 
sient responses in varied mooring line tensions showed a very 
good agreement for a condition that a towing power of a tugboat is 
released abruptly. The simplified optimizing software development 
improved and made the calculation method more compact so that 
the optimizing software could function on a personal computer, and 
produced user friendly input/output screens. 7 figs., 2 tabs. 


20890 (ETDE/JP-mf-92526112, pp. 427-433) Technologies 
for offshore marginal oil field development.: Optimization de- 
sign method for compliant tower. Matsui, Y. (Japan National Oil 
Corp., Tokyo (Japan)); Tezuka, N. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC’S 
(Technology Research Center of Japan National Oil Corporation) 
activities itn the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

This paper describes a compliant tower optimizing technology 
that can establish the design techniques and can provide adequate 
evaluations when selecting a offshore oil field developing concept. 
This development is intended to reduce acting loads by means of 
using flexible structures having excellent economic effects. The el- 
ementary techniques have selected as the research model the 
compliant piled tower model used in the joint industry study partici- 
pated by the Petroleum Public Corporation, Nippon Steel Company 
and the majors to develop simplified model producing methods and 
analytic procedures. The static structural analysis proved an agree- 
ment of the result of a snap shot analysis of the simple models 
with that of a transient analysis, and an agreement of the snap 
shot analysis result for a three-dimensional detail models with that 
for the simple models. The dynamic wave response analysis and 
the snap shot analysis analyzed the snap shots in the simple mod- 
els to verify that the difference of the major response amounts 
between the transient analysis and the snap shot analysis at criti- 
cal time is about 1%. The work proved the reasonability of the 
snap shot analysis. 4 figs. 


20891 (ETDE/JP-mf-92526112, pp. 434-438) Technologies 
for offshore marginal oll field development.: Optimization pro- 
gram for offshore oil fild development system. Tada, Y. (Japan 
National Oil Corp., Tokyo (Japan)); Yokokura, K.; Shoda, N.; Mat- 
sui, Y.; Takehira, S.; Matsuo, T.; Tezuka, N. Japan National Oil 
Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). In Record 
of TRC’s (Technology Research Center of Japan National Oil Cor- 
poration) activities in the fiscal year 1990. Order Number 
DE92526112. Source: OSTI; NTIS (US Sales Only). 





This paper describes the research and development of an evalu- 
ation technology to clarify the technical applicability and data 
calculating logics for devices consisting an offshore oil field devel- 
opment system and optimize technically and economically the 
offshore oil field development system to arbitrarily established con- 
ditions. The system selection needs a reference to operation 
records of elementary devices to consist the system as one of the 
bases to give the technical confidence. The developmental work 
updated these record data collectively to unify and improve the ac- 
curacy of the system selection. In addition, the program to select 
an optimal development system (NEPTUNE) updated the cost data, 
identified and verified the contents to be implemented to maintain 
the calculation accuracy with regard to the basic data including the 
unit prices, because the program had caused deviations in the ref- 
erence years as in the record data. Further, the work coilected, 
analyzed and registered the offshore oil field data possessed by 
other countries. To establish the evaluation technology, the work 
discussed thecomponent devices in the NEPTUNE, re-evaluated 
existing technologies, and surveyed developmental environments 
to construct new evaluation and support systems. 3 figs., 2 tabs. 


20892 (ETDE/JP-mf-92526112, pp. 439-445) Technologies 
for oftshore marginal oil field development.: Flexible produc- 
tion riser system for deep water. Tada, Y. (Japan Natinal Oil 
Corp., Tokyo (Japan)); Tezuka, N. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

This paper describes an economical and rational development of 
medium depth offshore oil fields through elucidating the application 
limits of existing flexible risers and developing light-weight risers for 
medium depth use. The developmental work surveyed literatures 
relating with flexible risers. The survey on light-weight materials 
clarified that a 20 to 50% weight reduction is possible by using 
FRP as a light-weight reinforcing material, which substitutes the 
steel reinforcing materials that account for about 80% of the weight 
of the existing risers. The concept to increase the steel design 
stress has set the weight reduction target at — 20% and the 
strength increase at 30%, which was proved practicable by 
increasing carbon content by 0.3%. The development concept se- 
lected three systems; a semi-submarine floating production system 
(FPS), single-point mooring FPS and tension leg platform (TLP) 
FPS, and analyzed behaviors of their floating structures. The de- 
velopment work also discussed weight reduction by using floats, 
side pressures imposed at riser installation and the permissible 
tension. ltexecuted trial designs on flexible risers of FRP reinforced 
type, high-strength steel reinforced type and internal float type to 
discuss effects of the weight reduction. 5 figs., 5 tabs. 


20893 (NIPER-582) Imaging techniques applied to the 
study of fluids in porous media. Tomutsa, L.; Doughty, D.; 
Brinkmeyer, A.; Mahmood, S. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States). Jun 1992. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-83FE60149. Order Number DE92001047. Source: 
OSTI; NTIS; GPO Dep. 

Improved imaging techniques were used to study the dynamics 
of fluid flow and trapping at various scales in porous media. Two- 
phase and three-phase floods were performed and monitored by 
computed tomography (CT) scanning and/or nuclear magnetic 
resonance imaging (NMRI) microscopy. Permeability-porosity cor- 
relations obtained from image analysis were combined with 
porosity distributions from CT scanning to generate spatial perme- 
ability distributions within the core which were used in simulations 
of two-phase floods. Simulation-derived saturation distributions of 


two-phase processes showed very good agreement with the CT 
measured values. 
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Refer also to citation(s) 20662, 20834, 21945 
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20894 (DOE/PC/90049-T4) Clean gasoline reforming with 
superacid catalysts: Quarterly project report, October— 
December, 1991. Davis, B.H. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90049. Order Number DE92013833. Source: 
OSTI; NTIS; GPO Dep. 

Tasks reported on this term include heteroatom removal, opti- 
mization of chlorided Pt-alumina catalysts, testing of the optimum 
PvCl alumina catalysts, preparation and testing of zirconia su- 
peracid catalyst. Data are provided on naphtha samples received 
from Wilsonville, effects of temperature and Pt concentration on n- 
C5 conversions, effect of temperature and Pt concentrations on 
cyclopentane conversion, catalyst weight gain (H2O) in humidifica- 
tion experiments, conversion of methylicyclohexane, and 
conversions obtained using a propriatary Zr catalyst. (VC) 


20895 (IFP-39363) Study of alkylpolyaromatics pyrolysis 
applied to heavy oll conversion. Effect of the aromatic ring on 
the thermal behaviour. Leyssale, F. Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison (France); Paris-6 Univ., 75 (France). 
Oct 1991. 430p. (in French). Order Number DE92523889. Source: 
OSTI; NTIS (US Sales Only). 

Various alkylpolyaromatic elementary bodies such as hexyl3 
dibenzothiophen, hexyl-2 fiuorene, hexyl-9 phenanthrene, hexyl-9 
anthracene, hexyl-5 chrysene and hexyl-1 pyrene, were synthe- 
sized, purified and pyrolysed at several temperatures and durations 
in a microreactor simulating a visbreacking industrial processing; a 
thermal cracking global reaction scheme is derived. It is shown that 
the thermal behaviour of an alkylpolyaromatic is controlled by the 
aromatic ring structure . 


20896 (NIPER-570) Hydrodenitrogenation: An ly 
important part of catalytic hydroprocessing interlocking of 
thermodynamics and kinetics. Steele, W.V.; Chirico, R.D. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Apr 1992. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE92001040. Source: OSTI; NTIS; GPO Dep. 

This report outlines a new use of thermodynamic property data. 
The Gibbs energies of reaction obtained from thermodynamic prop- 
erty measurements are used to estimate, with some success, 
relative reactivities for aromatic organonitrogen compounds. Calcu- 
lated relative rates of reaction reproduce literature values within one 
power of ten. The relative rates of reaction are shown to be directly 
proportional to the concentration of hydrogenated species formed 
during hydrodenitrogenation (HDN). The production of completely 
saturated ring systems (overhydrogenation) in HDN reactions using 
conventional hydroprocessing is explained solely in terms of the 
thermodynamics in operation in the system. The results obtained 
show that the order of relative reactivity obtained is strongly depen- 
dence can account for some apparent contradictions when kinetic 
studies reported in the literature are compared. The results for a 
study of the hydroprocessing of a straight-run gas oil are repro- 
duced in this report. The formation of anilines and the increase in 
indole concentration above that in the original gas oil sample are 
explained via the thermodynamics operating in the system. 


0206 Health and Safety 


20897 (EUR-12830) Impact of gasoline lead on human 
blood the Athens lead experiment. Colombo, A. (Commission of 
the European Communities, Ispra (IT). Joint Research Centre); 
Leyendecker, W.; Versino, B.; Nakou, S.; Hatzichristidis, D.; Pa- 
padopoulou, S.; Chartsias, B. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. 49p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An enforced reduction of the lead content of gasoline from about 
0.49 to about 0.27 g/l was carried out in mid 1983 in the greater 
Athens area, including almost all the Attica, the region surrounding 
Athens. Taking advantage of this reduction, the Athens Lead Ex- 
periment attempts to assess the contribution of local gasoline lead 
to the blood lead of healthy, non-professionally exposed groups of 
central Athens inhabitants. The decline of blood lead which it was 
expected would follow the decreased population exposure to lead 
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from vehicle exhausts, was the rationale underlying the study. The 
study shows the existence of a beneficial trend toward decreasing 
blood lead levels and points out a reasonably small gasoline lead 
impact on blood of central Athens inhabitants, hence presumably 
smaller in suburban areas. Nevertheless, it must be said that the 
gasoline lead impact may suffer from a major uncertainty: the ne- 
cessity of extrapolating the local-gasoline-independent blood fail 
rate observed in 1984 through 1988 to the 1981-82 levels. The ex- 
periment also reveals the improvement of the air quality of the 
town, i.e. the large decrease of air lead following the decrease of 
gasoline lead. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 20921, 21666, 21667, 21688 


20898 (DOE/EIA-0109(92/04)) Petroleum Supply Monthly, 
April 1982. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Oil and Gas. 29 Apr 1992. 190p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92014976. Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in the PSM describe the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series production, imports and exports, 
inter- Petroleum Administration for Defense (PAD) District move- 
ments, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sectors 
in Primary Supply. Included are: petroleum refiners, motor gasoline 
blenders, operators of natural gas processing plants and fractiona- 
tors, inter-PAD transporters, importers, and major inventory holders 
of petroleum products and crude oil. When aggregated, the data 
reported by these sectors approximately represent the consumption 
of petroleum products in the United States. 


20899 (IFP-39-002) Modelization of hydrocarbon supply. 
Chollet, P. Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France); Dijon Univ., 21 (France); Ecole Nationale Superieure du 
Petrole et des Moteurs (ENSPM), 92 - Rueil-Maimaison (France). 
Dec 1990. 495p. (in French). Order Number DE92526652. Source: 
OSTI; NTIS (US Sales Only). 

Hydrocarbon supply appears as resulting from a sequential pro- 
cess: exploration research, exploitation and storage. The long 
period between expenses and returns is combined to an uncer- 
tainty risk. A model, based on this sequential process, is proposed. 
Quantification validations are then evaluated for various hydrocar- 
bon production areas: North America, Latin America, Europe, 
Persian Gulf, North Africa, West Africa, Far East and Oceania. 


0209 Environmental Aspects 
Refer also to citation(s) 21671, 21672, 21673 


20900 (OCS/EIS/EA/MMS-—92-0004-Vis.) Comprehensive 
Program 1992-1997: Final Environmental Impact Statement, 
Visuals +-1V. Minerals Management Service, Herndon, VA (United 
States). Apr 1992. 43p. Sponsored by Department of the Interior, 
Washington, DC (United States). Source: OSTI; Minerals Manage- 
ment Service, 381 Elden Street, Herndon, VA 22070. 

This report gives the mapping of the various outer continental 
shelf regions for the environmental impact statement. It is in accor- 
dance with the natural gas and oil resource management of these 
regions. (MB) 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 21833 


20901 (Y/EN-4599) Seismic effects and buckling behavior 
of pipelines in the central and eastern United States. Beavers, 
J.E.; Nyman, D.J.; Hammond, C.R. Oak Ridge Y-12 Plant, TN 
(United States). Apr 1992. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE92014148. Source: OSTI; NTIS; GPO Dep. 
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The status of knowledge on the seismic effects and buckling be- 
havior of pipelines in the central and eastern United States is 
reviewed. Types of ground response to earthquake motions that re- 
sult in pipeline failure and pipeline response to such motions are 
discussed. The primary focus is on oil and gas transmission lines 
constructed of welded steel pipe. Results of vulnerability studies, 
the need for better determination of the potential for existing 


pipeline failures, and design procedures for new pipelines are pre- 
sented. 


0230 Properties and Composition 
Refer also to citation(s) 20894, 20896 


20902 (ETDE/JP-mf—92526112, pp. 39-44) Simulation for in- 
tegration of oll generation migration and accumulation.: 
Evaluation of source rock potential. Okui, A. (Japan National Oil 
Corp., Tokyo (Japan)); Machihara, T.; Matsubayashi, H.; Waples, 
D. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in 
Japanese). In Record of TRC’s (Technology Research Center of 
Japan National Ojl Corporation) activities in the fiscal year 1990. 
Order Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

With the purpose of identifying the crude oil formation mecha- 
nism and the petroleum producing capability of root rocks, indoor 
experiments reproducing the natural conditions were carried out to 
elucidate the formation phenomena. The discusions held in the 
fiscal year 1990 included experiments on reproducibility of com- 
paction pyrolysis and the test specimens made from mixing ore 
matrices and kerogene, and development of formation simulation 
models. The changes associated with the kerogene maturation 
emerged in the water content, weight, and organic carbon amount, 
with good reproducibility. Oil produced from the pyrolysis exists as 
a residual oil. Reproducibility was recognized between the mea- 
sured and produced amount of the oil. Measuring errors were 
indicated in the relation between measurements of gas generation 
and oil production, resulting in poor reproducibility. Matrices were 
selected from ore matrices as close to natural root rocks as possi- 
ble, with which a result that the production and discharge of 
petroleum come different was obtained. JNOC models were se- 
lected as the production models from which reaction parameters 
were discussed, and the models based on the reflection were 
adopted as the maturation models. 5 figs. 


20903 (ETDE/JP-mf—92526112, pp. 48-52) Simulation for 
integration of ol! generation migration and accumulation.: Re- 
search on primary migration of oil. Inaba, T. (Japan National Oil 
Corp., Tokyo (Japan)); Suitsu, M.; Matsubayashi, H. Japan Na- 
tional Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). 
In Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

identification was made from experiments on the roles of pres- 
sure increase in fluids associated with volumetric increase in 
organics when petroleum is produced from kerogene, and consid- 
erations were given on the primary moving mechanism (discharge) 
using a simulation model based on the above identification. A pres- 
surizing pyrolytic equipment was used as the experimental 
equipment, in which two kinds of kerogene separated from shales 
were mixed with water and montmorillonite, heated under load to 
measure the fluid pressure. The pressure required to produce one 
of the kerogenes was 5-10 ksc per 1% of organic carbon. The re- 
action achievement rate increases from 260°C to 320°C, but it 
was not reflected in the increase in the production pressure. The 
pressure required to produce the other kerogene was 2-13 ksc, 
with the reaction achievement rate increased from 260°C to 
300°C, but no increase in the production pressure was observed. 
To this end, it is necessary to discuss the effects of other gases on 
the measured values. The simulation for the primary movement 
mechanism was carried out using the temperature and cumulative 
load hysteresis as the boundary condition. 4 figs., 1 tab. 


20904 (ETDE/JP-mf-92526112, pp. 53-58) Simulation for in- 
tegration of oll generation migration and accumulation.: 
Research on new biological markers. Machihara, T. (Japan Na- 
tional Oil Corp., Tokyo (Japan)). Japan National Oil Corp., Tokyo 





(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

Discussions were given on elucidating the petroleum hydrocar- 
bon generation mechanism, and the bio-markers. This study 
performed considerations on the generation mechanism from the 
petroleum hydrocarbon produced from kerogene mixed with 
aliphatic amide, and heated. A discussion was also given on meth- 
ods to analyze structures of nitrogen compounds in crude oil, using 
GC/MS. In the heating experiment, n-alkane was produced in the 
case the mixture system was used, and n-alkene was produced in 
the case amides alone were used (stearyl nitrile was used in addi- 
tion to octadecane amide). From these results, considerations were 
given on the mechanism to produce alkane and alkene from nitrile 
in both cases and the mechanism in which amide changes into ni- 
trile. The aliphatic amide could be the intermediate for hydrocarbon 
production in the same way as in the aliphatic nitrile. From the re- 
sult of analyzing nitrogen compounds contained in the crude oil 
produced in the Akita Prefecture oil field in Japan, quinoline (alkyl! 
side chain: C1-C6), benzoquinoline (C1-C7) and carbazole (C1-C3) 
were identified. 5 figs. 


03 NATURAL GAS 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 20816, 20827, 20839, 20842, 20850, 20851 


20905 (DOE/MC/20422-92/C0021) Review of geologic con- 
trols on natural gas in cretaceous and tertiary tight-sandstone 
reservoirs, Uinta Basin, Utah and Colorado. Fouch, T.D.; Hill, 
G.W.; Nuccio, V.F.; Rice, D.D. Geological Survey, Reston, VA 
(United States). Office of Energy and Marine Geology. [1992]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al21-83MC20422. (CONF-920584—2: US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment, Morgantown, WV (United States), 5-6 May 1992). 
Order Number DE92013858. Source: OSTI; NTIS; GPO Dep. 

This paper reports results and information generated as part of a 
3-year study of gas resources in the Uinta Basin of Utah and Col- 
orado, funded by the US Department of Energy (DOE) and US 
Geological Survey. The effort is part of DOE's Western Gas Sands 
Program. Papers resulting from this study that characterize the 
rocks are in press or have been published. The USGS is currently 
assessing the resources of gas-in-place (GIP) in impermeable 
reservoirs, an effort expected to conclude this year. 


20906 (DOE/MC/20422-92/C0026) Potential for deep natu- 
ral gas resources in eastern Gulf of Mexico. Rice, D.D.; Schenk, 
C.J.; Schmoker, J.W.; Fox, J.E.; Clayton, J.L.; Dyman, T.S.; Higley, 
D.K.; Keighin, C.W.; Law, B.E.; Pollastro, R.M. Geological Survey, 
Denver, CO (United States). Petroleum Geology Branch. [1992]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al21-883MC20422. (CONF-920584—6: US Department of 
Energy contractor review meeting on natural gas research and de- 
velopment, Morgantown, WV (United States), 5-6 May 1992). 
Order Number DE92014223. Source: OSTI; NTIS; GPO Dep. 

The main purpose of the research is to evaluate the geological 
possibility that significant economically recoverable resources of 
natural gas exist in sedimentary basins of the United States at 
depths greater than 150,000 ft. While relatively unexplored, these 
gas resources may be large. The main objectives of the research 
are to determine the geologic factors that control deep gas accu- 
mulations in addition to the distribution and resource potential of 
these accumulations. 


20907 (DOE/MC/20422-92/C0030) Hydrate detection. Dillon, 
W.P.; Ahibrandt, T.S. Geological Survey, Reston, VA (United 
States). [1992]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al21-883MC20422. (CONF-920584— 
8: US Department of Energy contractor review meeting on natural 
gas research and development, Morgantown, WV (United States), 
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5-6 May 1992). Order Number DE92014350. Source: OSTI; NTIS; 
GPO Dep. 

Project objectives were: (1) to create methods of analyzing gas 
hydrates in natural sea-floor sediments, using available data, (2) to 
make estimates of the amount of gas hydrates in marine 
sediments, (3) to map the distribution of hydrates, (4) to relate con- 
centrations of gas hydrates to natural processes and infer the 
factors that control hydrate concentration or that result in loss of 
hydrate from the sea floor. (VC) 


20908 (DOE/MC/28079-92/C0029) The sensitivity of seis- 
mic responses to gas hydrates. Foley, J.E.; Burns, D.R. New 
England Research, Inc., White River Junction, VT (United States). 
[1992]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-91MC28079. (CONF-920584-13: US 
Department of Energy contractor review meeting on natural gas re- 
search and development, Morgantown, WV (United States), 5-6 
May 1992). Order Number DE92014373. Source: OSTI; NTIS; 
GPO Dep. 

The primary goal of this project was to determine the sensitivity 
of seismic responses to gas hydrate and associated free gas satu- 
ration within marine sediments. The development of a model to 
predict the physical properties of sediments containing hydrates 
was required. This model was used as the basis for predicting the 
sensitivity of P and S wave seismic velocities and waveform ampli- 
tudes to variations in hydrate and free gas saturation. Secondary 
goals of the project included: assessment of the usefulness of 
seismic shear waves in characterizing hydrate saturation and a re- 
view of potential complications in seismic modeling procedures. 
20909 (DOE/MC/28130-92/C0020) Reserves in western 
basins. Caldwell, R.H.; Cotton, B.W. Scotia Group, Inc., Dallas, TX 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-91MC28130. (CONF- 
920584—18: US Department of Energy contractor review meeting 
on natural gas research and development, Morgantown, WV 
(United States), 5-6 May 1992). Order Number DE92014429. 
Source: OSTI; NTIS; GPO Dep. 

This project requires generation of producible tight gas sand re- 
serve estimates for three western basins. The requirement is to 
perform such reserve estimates using industry accepted practices 
so that results will have high credibility and acceptance by the oil 
and gas industry. The ultimate goal of the project is to encourage 
development of the tight gas formation by industry through reduc- 
tion of the technical and economic risks of locating, drilling and 
completing commercial gas wells. The three geological basins se- 
lected for study are the Greater Green River Basin, Uinta Basin 
and Piceance Basin, located in the Colorado, Utah and Wyoming 
Rocky Mountain region. 


20910 (DOE/MC/28176-92/C0017) Selecting major Ap- 
palachian basin gas plays. Patchen, D.G.; Nuttall, B.C.; 
Baranoski, M.T.; Harper, J.A.; Schwietering, J.F.; Van Tyne, A.; 
Aminian, K.; Smosna, R.A. West Virginia Univ. Research Coprp., 
Morgantown, WV (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28176. (CONF-920584—-16: US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment, Morgantown, WV (United States), 5-6 May 1992). Order 
Number DE92014532. Source: OSTI; NTIS; GPO Dep. 

Under a cooperative agreement with the Morgantown Energy 
Technology Center (METC) the Appalachian Oil and Natural Gas 
Research Consortium (AONGRC) is preparing a geologic atlas of 
the major gas plays in the Appalachian basin, and compiling a 
database for all fields in each geologic play. the first obligation un- 
der this agreement was to prepare a topical report that identifies 
the major gas plays, briefly describes each play, and explains how 
the plays were selected. Four main objectives have been defined 
for this initial task: assign each gas reservoir to a geologic play, 
based on age, trap type, degree of structural control, and deposi- 
tional environment; organize all plays into geologically-similar 
groups based on the main criteria that defines each play; prepare 
a topical report for METC; and transfer this technology to industry 
through posters and talks at regional geological and engineering 
meetings including the Appalachian Petroleum Geology Sympo- 
sium, Northeastern Section meeting of the Geological Society of 
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America, the METC Gas Contractors Review meeting, the Kentucky 
Oil and Gas Association, and the Appalachian Energy Group. 


20911 (DOE/MC/28176-92/C0032) Geologic atlas and data- 
base of major Appalachian gas plays. Patchen, D.G.; Nuttall, 
B.C.; Baranoski, M.T.; Harper, J.A.; Schwietering, J.F.; Van Tyne, 
A.; Aminian, K.; Smosna, R.A. West Virginia Univ. Research Corp., 
Morgantown, WV (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28176. (CONF-920584-15: US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment, Morgantown, WV (United States), 5-6 May 1992). Order 
Number DE92014533. Source: OSTI; NTIS; GPO Dep. 

The Appalachian Oil and Natural Gas Research Consortium 
(AONGRC or the Consortium) through a cooperative agreement 
with the US Department of Energy (DOE), will develop an atlas of 
major Appalachian gas plays and a machine readable database 
containing information about these plays. The specific objectives 
are to: define major gas plays in the basin by age and formation/ 
group and then further by subdividing these units by reservoir rock 
trap type and depositional environments; determine and map all 
pools that are in each play; determine data to be collected and 
published for each pool; conduct a literature search for published 
and unpublished reservoir data, maps, cross sections, decline 
curves, and seismic profiles; utilize databases residing of state sur- 
veys to produce maps for key fields not available in literature; 
analyze cores and logs for key fields where these data are not 
available; redraft available maps and cross sections, compile 
tables of field data, and layout the atlas pages, including text; ar- 
range the publication of the atlas; and deliver a machine readable 
database to the Department of Energy. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 20662, 21665 


20912 (DOE/MC/20422-92/C0027) Gas hydrate reservoir 
characteristics and economics. Collett, T.S.; Bird, K.J.; Burruss, 
R.C.; Lee, Myung W. Geological Survey, Denver, CO (United 
States). Petroleum Geology Branch. [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al21- 
83MC20422. (CONF-920584-9: US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment, Morgantown, WV (United States), 5-6 May 1992). Order 
Number DE92014351. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the DOE-funded USGS Gas Hydrate 
Program is to assess the production characteristics and economic 
potential of gas hydrates in northern Alaska. The objectives of this 
project for FY-1992 will include the following: (1) Utilize industry 
seismic data to assess the distribution of gas hydrates within the 
nearshore Alaskan continental shelf between Harrison Bay and 
Prudhoe Bay; (2) Further characterize and quantify the well-log 
characteristics of gas hydrates; and (3) Establish gas monitoring 
stations over the Eileen fault zone in northern Alaska, which will be 
used to measure gas flux from destabilized hydrates. 


20913 (DOE/MC/26024-92/C0019) Drilling and early testing 
of a sidetrack from the slant hole completion test well. Myal, 
F.R.; Branagan, P.T. CER Corp., Las Vegas, NV (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-90MC26024. (CONF-920584-5: US 
Department of Energy contractor review meeting on natural gas re- 
search and development, Morgantown, WV (United States), 5-6 
May 1992). Order Number DE92014224. Source: OSTI; NTIS; 
GPO Dep. 

During the winter of 1990 to 1991, the Department of Energy 
evaluated several options to completing the originally-planned slant 
hole production tests. A decision was made to sidetrack the origi- 
nal hole and to redrill the 60 and 90° sections. The obiectives for 
drilling the sidetrack to the original slant hole wellbore are as fol- 
lows: (1) Test high angle and horizontal drilling and completion 
technologies as an alternative to vertical wells and hydraulic 
fracture treatments in tight, naturally-fractured reservoirs. (2) Pro- 
duction test the Cozzette open-hole interval into the pipeline to 
determine long-term gas productivity. (3) Production test selected 
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paludal sandstones in the 60° section of the wellbore to determine 
long term gas productivity. A complex well path was designed to 
parallel the optimum northerly azimuth and the high angle- 
horizontal inclination program, but to directionally drill the lower 
wellbore 1000 ft to the east of the old hole. The hole displacement 
was planned to avoid formation damage from over 1500 barrels of 
drilling mud lost in the first well. Figure 1 presents the Mesaverde 
geologic column near the wellsite. 


20914 (DOE/MC/27351-92/C0036) Hydraulic fracture de- 
sign optimization. Lee, Tae-Soo; Advani, S.H. Lehigh Univ., 
Bethlehem, PA (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG21- 
90MC27351. (CONF-920584-21: US Department of Energy 
contractor review meeting on natural gas research and develop- 
ment, Morgantown, WV (United States), 5-6 May 1992). Order 
Number DE92014406. Source: OSTI; NTIS; GPO Dep. 

This research and development investigation, sponsored by US 
DOE and the oil and gas industry, extends previously developed 
hydraulic fracture geometry models and applied energy related 
characteristic time concepts towards the optimal design and control 
of hydraulic fracture geometries. The primary objective of this pro- 
gram is to develop rational criteria, by examining the associated 
energy rate components during the hydraulic fracture evolution, for 
the formulation of stimulation treatment design along with real-time 
fracture configuration interpretation and control. 


20915 (SAND-92-0898) Development of stimulation diag- 
nostic technology: Annual report, May 1990-December 1991. 
Warpinski, N.R.; Lorenz, J.C. Gas Research Inst., Chicago, IL 
(United States). Feb 1992. 186p. Sponsored by Gas Research 
Inst., Chicago, IL (United States). DOE Contract AC04-76DP00789. 
Order Number DE92015383. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to apply Sandia’s expertise and 
technology towards the development of stimulation diagnostic tech- 
nology in the areas of in situ stress, natural fracturing, stimulation 
processes and instrumentation systems. Initial work has concen- 
trated on experiment planning for a site where hydraulic fracturing 
could be evaluated and design models and fracture diagnostics 
could be validated and improved. Important issues have been de- 
fined and new diagnostics, such as inclinometers, identified. In the 
area of in situ stress, circumferential velocity analysis is proving to 
be a useful diagnostic for stress orientation. Natural fracture stud- 
ies of the Frontier formation are progressing; two fracture sets 
have been found and their relation to tectonic events have been 
hypothesized. Analyses of stimulation data have been performed 
for several sites, primarily for in situ stress information. Some new 
ideas in stimulation diagnostics have been proposed; these ideas 
may significantly improve fracture diagnostic capabilities. 


0304 Products and By-Products 


20916 (DOE/MC/27115-—92/C0035) Methane conversion to 
methanol. Noble, R.D.; Falconer, J.L. Colorado Univ., Boulder, CO 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG21-90MC27115. (CONF- 
920584—7: US Department of Energy contractor review meeting on 
natural gas research and development, Morgantown, WV (United 
States), 5-6 May 1992). Order Number DE92014349. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research study is to demonstrate the effec- 
tiveness of a catalytic membrane reactor for the partial oxidation of 
methane. The specific goals are to demonstrate that we can 
improve product yield, demonstrate the optimal conditions for mem- 
brane reactor operation, determine the transport properties of the 
membrane, and provide demonstration of the process at the pilot 
plant scale. The last goal will be performed by Unocal, Inc., our in- 
dustrial partner, upon successful completion of this study. 


20917 (DOE/NBM-92001277) Methane to liquid. Watkins, 
B.E.; Shock, R.N.; Taylor, R.T. Lawrence Livermore National Lab., 
CA (United States). [1992]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920584—3: US Department of Energy contractor review 
meeting on natural gas research and development, Morgantown, 





WV (United States), 5-6 May 1992). Order Number DE92001277. 
Source: OSTI; NTIS; GPO Dep. 

We are investigating the structure/activity relationships of the 
bacterial enzyme methane monooxygenase, which catalyzes the 
the specific oxidation of methane to methanol. We then utilize this 
information to design and synthesize inorganic coordination com- 
plexes that mimic the function of the native enzyme but more 
robust and have higher catalytic site density. We envision these 
catalysts to be useful in process catalytic reactors in the conver- 
sion of methane in natural gas to liquid methanol. 


20918 (ETDE/JP-mf-—92526112, pp. 386-391) Direct conver- 
son of natural gas to liquid fuel (basic small-scale R and D). 
Takehira, S. (Japan National Oil Corp., Tokyo (Japan)); Tada, Y.; 
Tezuka, N. Japan National Oil Corp., Tokyo (Japan). 15 Oct 1991. 
476p. (In Japanese). In Record of TRC’s (Technology Research 
Center of Japan National Oil Corporation) activities in the fiscal 
year 1990. Order Number DE92526112. Source: OSTI; NTIS (US 
Sales Only). 

This paper describes a technique to utilize natural gases in 
remote areas effectively based on a highly-efficient process devel- 
oped to polymerize directly the methane, a major constituent in 
natural gases and to convert the methane into a liquid hydrocarbon 
fuel. As the optimal intermediate product, ethylene (ethane) made 
by an oxygen coupling method was selected from the survey on 
the research and development trends. The reasons for this selec- 
tion are that the technical problems have been narrowed down 
fairly well, the material is economically advantageous and high in 
the possibility of development realization in the near future. In addi- 
tion, 20 kinds of high-performance catalysts were selected as 
catalysts to assist a direct conversion in methane oxidation cou- 
pling reaction, on which performance comparing tests were carried 
out. Further tests were conducted on five kinds of catalysts which 
showed good results using a flow reaction equipment. The Li/MgO 
and Na4P207/Mn/SiO2 catalysts showed good results. Zeolite- 
based catalysts, ultra-strong acid solid-based catalyst and other 
catalysts were selected as polymerizing reaction catalysts, on 
which performance comparing tests were performed. The Zeolite- 
based ZSM-5 catalyst on which Mobil owns a patent showed good 
results. 2 figs., 3 tabs. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 20899, 20912, 20924, 21667, 21688 


20919 (DOE/EIA-0145(90)) Statistics of interstate natural 
gas pipeline companies, 1990. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Oil and 
Gas. 9 Apr 1992. 242p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92014978. Source: OSTI; NTIS; 
GPO; GPO Dep. 

This report presents financial and operating information of all 
major interstate natural gas pipeline companies that operated in 
the United States during 1990. (VC) 


20920 (IFP—39-087) Natural gas in the EEC domestic sec- 
tor: industrial structure analysis and demand modelization. 
Cadoret, |. Institut Francais du Petrole (IFP), 92 - Rueil-Malimaison 
(France); Paris-2 Univ., 75 (France); Ecole Nationale Superieure 
du Petrole et des Moteurs (ENSPM), 92 - Rueil-Malmaison 
(France). Jul 1991. 461p. (In French). Order Number DE92526653. 
Source: OSTI; NTIS (US Sales Only). 

In the first part of this report, the why and how the strongly inte- 
grated gas industry structure allowed the domestic gas demand 
development are explained. An econometric model is used to ex- 
amine other parameter effects. In the second part, consumer 
behaviour, behaviour laws, duality and elasticity concept are pre- 
sented on a natural gas application basis. Various multi-energies 
models and specific gas distribution models taking into account 
countries variability (network, climate,...) are presented in the third 
part; transiog and logit models are evaluated for Belgium, France, 
Italy, Germany and U.K. European common market effects on do- 
mestic natural gas demand are also examined. 


20921 = (NEI-DK-872) Feasibility study for bottled gas and 
LPG in Poland. Bioscan A/S, Odense (Denmark). Apr 1992 66p. 
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Order Number DE92518885. Source: OSTI; NTIS (US Sales Only); 
INIS. 

With a total population of ca. 40 million, Poland has an annual 
consumption of liquefied petroleum gas amounting to 180,000 tons, 
used by 2.5 million bottled-gas consumers. The consumer pattern 
is expected to change, with an increasing market for gas for indus- 
trial purposes and for heating. Distribution systems will also change 
to include tank installations in many sizes and transport with large 
tank lorries. LPG is estimated to be competitive with other forms of 
energy, and the market is expected to increase to up to ca. 
500,000 tons per year. Restricting factors are shortage of supply 
and lack of approved applications, transport equipment and tank 
facilities. A list of existing bottle gas companies and evaluation of 
the technical facilities in the Polish Oil and Gas Company in Gyd- 
nia are included. Bottled gas is currently distributed under normal 
conditions and, market prices for LPG have remained stable in 
Poland. Detailed studies of the current distribution network in the 
Suwalki area are given. It should be possible to extend the existing 
distribution network. A proposal for the establishment of standard 
tank installations and the gas supply for the town of Augustow is 
presented. Considerable investments will have to be made in termi- 
nals, tank plants and transport equipment, and international oil 
companies are expected to play an important role in this market. 
The European Bank for Restructuring and Development could pos- 
sibly contribute to the financing of the pipe network. (AB). 


20922 (UCRL-ID-110643) A demonstration of the network 
approach to energy economics modeling using the ProtoNet 
modeling system. Lamont, A. Lawrence Livermore National Lab., 
CA (United States). May 1992. 66p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92015174. Source: OSTI; NTIS; GPO Dep. 

Computer models of large economic systems such as the US 
energy system are frequently large and complex. This project has 
demonstrated the “network” approach to modeling such systems. 
This approach decomposes a larger model into a network of sim- 
pler modules that represent resources, conversion processes and 
end-use demands. Such a network model can be easier to con- 
struct and maintain than a single large model of the system. A 
central algorithm finds a set of equilibrium prices and demands 
through an iterative procedure. This structure and the solution algo- 
rithm are consistent with an underlying theory of economic 
equilibrium in markets. This modeling approach is applied to two 
current problems in energy economics: (1) modeling new regula- 
tions for sales of natural gas which allow distributors to sell their 
excess supplies to industrial and electric customers at market 
prices after they have met the demands from residential and com- 
mercial customers, and (2) the regulation of sulphur emissions 
through a market for emissions allowances. 


0308 Environmental Aspects 
Refer also to citation(s) 20900, 21665, 21671, 21672, 21673 


0310 Legislation and Regulations 


20923 (CONF-9104196—) National conference on integrated 
resource planning: Proceedings. National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). [1991]. 
586p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG01-89CE28301. From 3. National Association of 
Regulatory Utility Commissioners (NARUC) conference on inte- 
grated resource planning; Sante Fe, NM (United States); 8-10 Apr 
1991. Order Number DE92013573. Source: OSTI; NTIS; GPO Dep. 

Until recently, state regulators have focused most of their atten- 
tion on the development of least-cost or integrated resource 
planning (IRP) processes for electric utilities. A number of commis- 
sions are beginning to scrutinize the planning processes of local 
gas distribution companies (LDCs) because of the increased con- 
trol that LDCs have over their purchased gas costs (as well as the 
associated risks) and because of questions surrounding the role 
and potential of gas end-use efficiency options. Traditionally, 
resource planning (LDCs) has concentrated on options for purchas- 
ing and storing gas. Integrated resource planning involves the 
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creation of a process in which supply-side and demand-side op- 
tions are integrated to create a resource mix that reliably satisfies 
customers’ short-term and long-term energy service needs at the 
lowest cost. As applied to gas utilities, an integrated resource plan 
seeks to balance cost and reliability, and should not be interpreted 
simply as the search for lowest commodity costs. The National As- 
sociation of Regulatory Utility Commissioners’ (NARUC) Energy 
Conservation committee asked Lawrence Berkeley Laboratory 
(LBL) to survey state PUCs to determine the extent to which they 
have undertaken least cost planning for gas utilities. The survey in- 
cluded the following topics: status of state PUC least-cost planning 
regulations and practices for gas utilities; type and scope of natural 
gas DSM programs in effect, including fuel substitution; economic 
tests and analysis methods used to evaluate DSM programs; rela- 
tionship between prudency reviews of gas utility purchasing 
practices and integrated resource planning; key regulatory issued 
facing gas utilities during the next five years. 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 20901, 20919, 21833 


20924 (ANL/CP-—75981) Use of GRASS for routing gas 
pipeline rights-of-way. Sydelko, P.J. Argonne National Lab., IL 
(United States). [1992]. 19p. Sponsored by USDOE, Washington, 
DC (United States); Gas Research Inst., Chicago, IL (United 
States). DOE Contract W-31109-ENG-38. (CONF-9203156-2: 7. 
annual GRASS GIS users’ conference, Denver, CO (United 
States), 16-19 Mar 1992). Order Number DE92014861. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This study, sponsored by the Gas Research Institute (GRI), was 
conducted to illustrate how a GIS (Geographic Information System) 
can be used to assess alternative routes for new gas pipeline 
rights-of-way (ROWs). The results show that a least-cost analysis 
using GRASS (Geographic Resources Analysis and Support Sys- 
tem) is a good method for siting new gas pipeline ROWs on the 
basis of environmental and engineering constraints to pipeline con- 
struction and maintenance. The cost and time needed to use this 
least-cost approach compare favorably with the current methods 
used by gas pipeline company planners and engineers. The types 
of criteria used, as well as the costs or weights given to the crite- 
ria, can be changed easily. This provides the flexibility to assess 
several alternatives quickly and easily. 


0330 Properties and Composition 
Refer also to citation(s) 20774, 20907 
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20925 (SAND-92-0904C) The influence of damping on 
computer simulations of rock motion. Preece, D.S. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9204147-1: 25. oil shale sym- 
posium, Golden, CO (United States), 21 Apr 1992). Order Number 
DE92013670. Source: OSTI; NTIS; GPO Dep. 

Computer modeling of the blasting process can aid in gaining an 
understanding of the physics controlling the process. The se- 
quence of events in a blast occur so rapidly and in such a violent 
environment that measurements are still difficult to obtain. Com- 
puter modeling using a program such as DMC [Taylor and Preece, 
1989a, 1989b]} can provide insights into the physics of the rapid 
and violent events associated with a blast. DMC has been used to 
simulate crater blasting [Preece, 1990c] and the blasting of Oil 
Shale for modified in-situ retorting [Preece, 1990a, 1990b]. This 
paper will address the influence that damping has on the velocity 
distribution in the rock mass during the rock motion phase of a 
blast. Since velocity distribution is a controlling factor of muck pile 
shape, damping also contributes to muck pile shape. 
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0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 21667, 21945 


20926 (DOE/MC/26268-92/C0010) Preliminary examination 
of oll bonding at sand surfaces and Its influence on hot water 
separation. Hupka, J.; Budzich, M.; Miller, J.D. Utah Univ., Salt 
Lake City, UT (United States). Dept. of Fuels Engineering. [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-89MC26268. (CONF-911182-9: Eastern oil shale 
symposium, oil shale, tar sands, heavy oil, Lexington, KY (United 
States), 13-15 Nov 1991). Order Number DE92013151. Source: 
OSTI; NTIS; GPO Dep. 

The efficiency of water-based separation of oil from sand parti- 
cles is dependent on the nature of the oil-sand association and a 
preliminary examination of this bonding has been completed. The 
degree of hydration of the sand surface at the time of contact with 
oil was related to the subsequent efficiency of the oil-sand separa- 
tion process. Variables which influence hot water separation were 
correlated by multiple linear regression, and a second order experi- 
mental model was obtained. The processing temperature appeared 
to be the most significant variable, followed by digestion time and 
pH. Oil-coated sand particles which had intrinsic water left on their 
surface during sample preparation were easily processed in hot 
water separation experiments, and 64 to 90% of the oil was 
removed. On the other hand, only 1 to 23% separation and oil re- 
covery was possible when a calcinated sand-oil mixture was used. 


20927 (DOE/MC/26268-92/C0013) Characterization and ut 
lization of hydrotreated products produced from the 
Whiterocks (Utah) tar sand bitumen-derived liquid. Tsai, C.H.; 
Longstaff, D.C.; Deo, M.D.; Hanson, F.V.; Oblad, A.G. Utah Univ., 
Salt Lake City, UT (United States). Dept. of Fuels Engineering. 
[1991]. 20p. Sponsored by USDOE, Washington, DC (United 
States); Utah Univ., Salt Lake City, UT (United States); Utah State 
Government, Salt Lake City, UT (United States). DOE Contract 
FC21-89MC26268. (CONF-911182-13: Eastern oil shale sympo- 
sium, oil shale, tar sands, heavy oil, Lexington, KY (United States), 
13-15 Nov 1991). Order Number DE92012544. Source: OSTI; 
NTIS; GPO Dep. 

The bitumen-derived liquid produced in a 4-inch diameter 
fluidized-bed reactor from the mined and crushed ore from the 
Whiterocks tar sand deposit has been hydrotreated in a fixed-bed 
reactor. The purpose was to determine the extent of upgrading as 
a function of process operating variable. A sulfided nickel- 
molybendum on alumina hydrodenitrogenation catalyst was used in 
all experiments. Moderately severe operating conditions were em- 
ployed; that is, high reaction temperature (617-680 K) high reactor 
pressure (11.0-17.1 MPa) and low liquid feed rate (0.18-0.77 
HSV); to achieve the desired reduction in heteroatom content. De- 
tailed chemical structures of the bitumen-derived liquid feedstock 
and the hydrotreated total liquid products were determined by high 
resolution gas chromatography - mass spectrometry analyses. The 
compounds identified in the native bitumen included isoprenoids; 
bicyclic, tricycle, and tetracyclic terpenoids; steranes; hopanes; and 
perhydro-6-carotenes. In addition, normal and branched alkanes 
and alkenes and partially dehydrogenated hydroaromatics were 
identified in the bitumen-derived liquid. The dominant pyrolysis re- 
actions were: (1) the dealkylation of long alkyl side chains to form 
a - and isoolefins; and (2) the cleavage of alkyl chains linking aro- 
matic and hydroaromatic clusters. Olefinic bonds were not 
observed in the hydrotreated product and monoaromatic hydrocar- 
bons were the predominant aromatic species. The properties of the 
jet fuel fractions from the hydrotreated products met most of the jet 
fuel specifications. The cetane indices indicated these fractions 
would be suitable for use as diesel fuels. 


20928 (UCRL-JC—107321) Attrition and abrasion models 
for oll shale process modeling. Aldis, D.F. Lawrence Livermore 
National Lab., CA (United States). 25 Oct 1991. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-911182-12: Eastern oil shale symposium, 
oil shale, tar sands, heavy oil, Lexington, KY (United States), 13-15 
Nov 1991). Order Number DE92013013. Source: OSTI; NTIS; 
GPO Dep. 





As oil shale is processed, fine particles, much smaller than the 
original shale are created. This process is called attrition or more 
accurately abrasion. In this paper, models of abrasion are pre- 
sented for oil shale being processed in several unit operations. 
Two of these unit operations, a fluidized bed and a lift pipe are 
used in the Lawrence Livermore National Laboratory Hot-Recycle- 
Solid (HRS) process being developed for the above ground 
processing of oil shale. In two reports, studies were conducted on 
the attrition of oil shale in unit operations which are used in the 
HRS process. Carley reported results for attrition in a lift pipe for 
oil shale which had been pre-processed either by retorting or by 
retorting then burning. The second paper, by Taylor and Beavers, 
reported results for a fluidized bed processing of oil shale. Taylor 
and Beavers studied raw, retorted, and shale which had been 
retorted and then burned. In this paper, empirical models are de- 
rived, from the experimental studies conducted on oil shale for the 
process occurring in the HRS process. The derived models are 
presented along with comparisons with experimental results. 


20929 (UCRL-JC—108770) Oll vapor coking kinetics over 
oxidized Colorado oll shale. Waliman, P.H.; Fields, D.B.; Morris, 
C.J.; Singleton, M.F.; Thorsness, C.B.; Watkins, B.E. Lawrence 
Livermore National Lab., CA (United States). 22 Oct 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9112115-1: 6. Australian work- 
shop on oil shale, Brisbane (Australia), 5-6 Dec 1991). Order 
Number DE92013003. Source: OSTI; NTIS; GPO Dep. 

A model for coking of shale oil vapors over porous oxidized recy- 
cle shale has been derived. This model includes mass transfer of 
the oil vapor through the gas film surrounding the shale particles 
with countercurrent flow of cracked low-molecular weight products, 
diffusion through the pore system, adsorption onto the internal sur- 
faces, chemical reaction of the adsorbate, and desorption of oil 
and light gas. The intrinsic chemical coking rate has been deter- 
mined in a fixed-bed reactor using a constant oil vapor feed. The 
kinetics of adsorption/desorption have been determined by analyz- 
ing responses of oxidized shale beds to inlet oil vapor pulses. The 
experimental results and corresponding model calculations show 
that particle size strongly influences coke yield. Mass transfer is 
particularly important initially when pure mineral surfaces are ex- 
posed. Once the surfaces have been covered by coke, the 
chemical coking rate declines substantially relative to the uncov- 
ered rate. High-boiling components adsorb selectively on the 
surface, and this explains the observed selectivity toward high- 
boiling components in the overall coking process. 


0405 Properties and Composition 
Refer also to citation(s) 20928 


0408 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 20899 
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0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 21093, 21114, 21944 


0504 Feed Processing 
Refer also to citation(s) 21102, 22634, 22635, 22637, 22638 


20930 (ORNL/TM-12040) A comparison of three self-tuning 
control algorithms for the BristolBabcock con- 
troller. Tapp, P.A. Oak Ridge National Lab., TN (United States). 
Apr 1992. 185p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92014472. Source: OSTI; NTIS; INIS; GPO Dep. 

A brief overview of adaptive control methods relating to the de- 
sign of self-tuning proportional-integral-derivative (PID) controllers 


05 NUCLEAR FUELS 
0507 Fuels Production and Properties 


is given. The methods discussed include gain scheduling, self- 
tuning, auto-tuning, and model-reference adaptive control systems. 
Several process identification and parameter adjustment methods 
are discussed. Characteristics of the two most common types of 
self-tuning controllers implemented by industry (i.e., pattern recog- 
nition and process identification) are summarized. The substance 
of the work is a comparison of three self-tuning proportional-plus- 
integral (STP) control algorithms developed to work in conjunction 
with the Bristol-Babcock PID control module. The STP! control 
algorithms are based on closed-loop cycling theory, pattern recog- 
nition theory, and model-based theory. A brief theory of 

of these three STP! control algorithms is given. Details of the pro- 
cess simulations developed to test the STP! algorithms are given, 
including an integrating process, a first-order system, a second- 
order system, a system with initial inverse response, and a system 
with variable time constant and delay. The STP! algorithms’ perfor- 
mance with regard to both setpoint changes and load disturbances 
is evaluated, and their robustness is compared. The dynamic ef- 
fects of process deadtime and noise are also considered. Finally, 
the limitations of each of the STPI algorithms is discussed, some 
conclusions are drawn from the performance comparisons, and a 
few recommendations are made. 6 refs. 


0505 Uranium Enrichment 
Refer also to citation(s) 21123, 21403, 22090 


20931 (CEA-CONF—10728) LACAN Code for global simule- 
tion of SILVA laser isotope separation process. Quaegebeur, 
J.P.; Goldstein, S. CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Direction du Cycle du Combustible. 1991. 
6p. (In French). (CONF-9109384—: 3. congress of the French 
Group of Process Engineering, Compiegne (France), 4-6 Sep 
1991). Order Number DE92530335. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Functions used for the definition of a SILVA separator require 
quite a lot of dimensional and operating parameters. Sizing a laser 
isotope separation plant needs the determination of these parame- 
ters for optimization. In the LACAN simulation code, each 
elementary physical process is described by simplified models. An 
example is given for a uranium isotope separation plant whose 
separation power is optimized with 6 parameters. 


0597 Fuels Production and Properties 


Refer also to citation(s) 21348, 21365, 21389, 21482, 21483, 
21485, 21486, 21487, 21488, 21489, 21490, 21491, 21492, 21493, 
21494, 21495, 21496, 21497, 21498, 21499, 21500, 21501, 21502, 
21503, 21504, 21513 


20932 (DPW-6231) New York Operations Office trip report, 
September 4, 1952. Hayes, E.E. Du Pont de Nemours (E.|.) and 
Co., Wilmington, DE (United States). Explosives Dept. 8 Sep 1952. 
4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-90). Order Number 
DE92014653. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A meeting was held at the New York Operations Office on 
September 4, 1952 to discuss the current status of the program to 
supply us with thorium metal slugs for an irradiation test at Han- 
ford. 


20933 (DPW-6289) New fuel element development trip re- 
port - Battelle Memorial institute, July 29, 1952. Montenyohl, 
V.1. Du Pont de Nemours (E.!.) and Co., Wilmington, DE (United 
States). Explosives Dept. 14 Aug 1952. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-91). Order Number DE92014654. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A meeting was held at Battelle Memorial Institute on July 29th, 
1952 discussing corrosion resistance, facilities and processing of 
new fuel elements. 


20934 (HAN-73214-BK.10-Del.) Memoranda for the file, P 
Department: Part 1, Book 10, 1944-1946. Hanford Works, Rich- 
land, WA (United States). 1946. 166p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
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Order Number DE92013880. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The P Department has direct responsibility for the receipt of raw 
uranium metal, and for its processing in the 300 and 100 Areas to 
the point of final delivery to the Metal Storage Basins in the 200-N 
Area. This involves overall responsibility for all production facilities 
in these four Areas, including operation of the Metal Storage Build- 
ings (303, 103), the Test Pile (Bldg. 305) and the Retention Basins 
(107). During plant erection, the Department provided the Con- 
struction Division with consultant and checking services. 


20935 (LA-UR-91-4108) Vaporization behavior of 
U,2Zr;_,C;_y nuclear fuel materials in hydrogen at high pres- 
sures and temperatures. Butt, D.P.; Storms, E.K. Los Alamos 
National Lab., NM (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920803-1: Nuclear technologies for space 
exploration, Jackson, WY (United States), 16-19 Aug 1992). Order 
Number DE92004578. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The corrosion behavior of nuclear fuel materials, such as refrac- 
tory carbides, in hydrogen gas is an important issue for a variety of 
space propulsion concepts. The rate of vaporization will limit the 
reactor life and must therefore be well understood. This paper de- 
scribes the thermodynamics and kinetics of the vaporization of 
U,Zr; _,C;_, solid solutions in hydrogen gas; and it describes how 
vaporization rates are influenced by pressure, temperature, gas 
flow rate, dissociated hydrogen, and the addition of hydrocarbon to 
the hydrogen gas stream. It is demonstrated that a thermokinetic 
model agrees with hydrogen corrosion data at 1 atm between 2670 
and 3100 K. Comparison of experimental and calculated corrosion 
fluxes indicates that under these conditions the steady state corro- 
sion of U,Zr;_,C;_y is rate limited by gaseous transport of Zr(g) 
from the solid surface to the bulk gas stream where the partial 
pressure of Zr(g) is controlled by the congruently vaporizing sur- 
face composition (CVC). Extrapolation of the model to higher 
pressures indicates that Zr(g) transport should be rate limiting at 
higher pressures but the corrosion rate should decrease with in- 
creased total pressure due to related gaseous diffusion rates. 


20936 (PNL-4305) Pellet fabrication development using 
thermally denitrated UO. powder. Davis, N.C.; Griffin, C.W. Pa- 
cific Northwest Lab., Richland, WA (United States). May 1992. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92014058. Source: 
OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) has evaluted, on a laboratory 
scale, the characteristics and pellet fabrication properties of UO, 
powder prepared by the thermal denitration process. Excellent 
quality, 96% TD (percent of theoretical density) pellets were pro- 
duced from development lots of this powder. Apparently, the key to 
making this highly sinterable powder from uranyl nitrate is the addi- 
tion of ammonium nitrate (NH4NO3) to the feed solution prior to 
thermal denitration. Powder lots were processed with and without 
the NH,NO; addition in the feed solution. The lots included sam- 
ples from the ORNL laboratory rotary kiln and from a larger scale 
rotary kiln at National Lead of Ohio (NLO). In the PNL evaluation, 
samples of UO; were calculated and reduced to UOz, followed by 
conventional process procedures to compare the sinterability of the 
powder lots. The high density pellets made from the powder lots, 
which included the NH,NO, addition, were reduced to Fast 
Breeder Reactor (FBR) density range of 88 to 92% TD by the use 
of poreformers. The NH4NO3 addition also improved the sinterabil- 
ity properties of uranium oxide powders that contain thorium and 
cerium. Thorium and cerium were used as “stand-in” for plutonium 
used in urania-plutonia FBR fuel pellets. A very preliminary exami- 
nation of a single lot of thermally denitrated uranium-plutonium 
oxide powder was made. This powder lot was made with the 
NH3NO3 addition and produced pellets just above the FBR density 
range. 
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20937 (CEA-CONF—10771) Coordination chemistry for new 
actinide separation processes. Musikas, C. CEA Centre d'Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement. 1991. 3p. (CONF-9104314—: 21. Actinides Meet- 
ing, Montechoro-Algrave (Portugal), 28 Apr - 1 may 1991). Order 
Number DE92527055. Source: OSTI; NTIS (US Sales Only); INIS. 

The amount of wastes and the number of chemical steps can be 
decreased by replacing the PUREX process extractant (TBP) by, 
N.N- dialkylamides (RCONR’s). Large amounts of deep under- 
ground storable wastes can be stored into sub-surface disposals if 
the long lived actinide isotopes are removed. Spent nuclear fuels 
reprocessing including the partitioning of the minor actinides Np, 
Am, Cm and their transmutation into short half lives fission prod- 
ucts is appealing to the public who is not favorable to the deep 
underground storage of large amounts of long half lived actinide 
isotopes. In this paper coordination chemistry problems related to 
improved chemical separations by solvent extraction are presented. 
2 tabs.; 4 refs. 


20938 (CEA-CONF—10772) Operating experience of cen- 
triftugal contactors used in a third plutonium purification cycle 
at the Marcoule reprocessing plant. Coste, J.A. (CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (FR). Dept. des 
Procedes de Retraitements); Breschet, C.A.; Delafontaine, G.L. 
CEA Centre d'Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1991. 6p. (CONF- 
9007123-: ISEC’90: International Solvent Extraction Conference, 
Kyoto (Japan), 16-21 Jul 1990). Order Number DE92527057. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Multistage centrifugal contactors of the type SGN-ROBATEL LX 
208 NSC are used in a third plutonium cycle at the Marcoule Re- 
processing Plant, they have been smooth-running since the 
commissioning in 1984. The four centrifugal contactors, totalling 32 
stages, are used for Extraction. Scrub and Acidic Strip, and a bank 
of three flat mixer-settlers is used for plutonium blocking, and soda 
washing of the solvent. The plutonium product, the residual activity 
of which is less than one microcurie per gram, is diluent washed in 
a bank of three flat mixer-settlers, before been concentrated in a 
zirconium evaporator to 200 g. 1~'. 


20939 (CEA-R-5579) Study of the kinetics and mechanism 
of the dissolution of PUO, by Cr(lIl) ion in acidic medium. 
Machuron-Mandard, X. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment; Paris-6 Univ., 75 (France). Nov 1991. 180p. (In French). 
Order Number DE92530266. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The study of the dissolution of actinides oxides is a topic of par- 
ticular importance in nuclear energy production. The present study 
deals with the understanding of the reductive dissolution of PuOz 
in sulfuric acid media under the action of Cr®*+aq ion. In the first 
chapter of the document, crystallographic and electronic properties 
of PuOz are described, followed by informations related to its 
dissolution in acidic media. The second chapter concerns the pre- 
sentation of the different theories usable to interpret the kinetics of 
heterogeneous reaction and those for the understanding of elec- 
tronic transfer applied to semi-conductors. With the help of the 
above mathematical tools an empirical law rate is established and 
a reactional model proposed. It appears that the electronic transfer 
is purely of the heterogenous nature and that the limiting step of 
the overall process corresponds certainly to the rupture of pluto- 
nium oxygen bond. 


20940 (HW-48132-Del.) Chemical Processing Department 
monthly report for January 1957. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Feb 
1957. 101p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92014754. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO, 
discusses the following: Production operation, purex operation, re- 
dox operation, finished products operation, power and general 
maintenance operation, financial operation, facilities engineering 
operation, research and engineering operation, and employee rela- 
tions operation. 











20941 (HW-48835-Del.) Chemical Pr Department 
monthly report for 1957. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Mar 1957. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92014750. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report from the Chemical Processing Department at HAPO, 
discusses the following: Production operation, purex operation, re- 
dox operation, finished products operation, power and general 
maintenance operation, financial quien facilities engineering 
operation, research and engineering operation, and employee rela- 
tions operation. 


20942 (INIS-mf-14053) The Karisruhe reprocessing plant, 
WAK. BMFT - Pressedokumentation. Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 11 Dec 1991 17p. 
(in German). Order Number DE92521284. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The reprocessing plant WAK for the reprocessing of spent nu- 
clear fuel has been commissioned in 1971 as a pilot plant destined 
to acquire the operating experience for assessing the economic ef- 
ficiency of fuel reprocessing in the U-Pu cycle. Also, a research 
programme has been established for WAK activities investigating 
extraction processes, improvements in chemical process engineer- 
ing, Optimization and development of equipment and apparatus, 
and minimizing of waste and emissions. The WAK activities and re- 
sults up to its decommissioning on December 18, 1990 are briefly 
reviewed. (DG). 


20943 (JAERI-M-92-010) Compilation and review of infor- 
mation on ‘nucleer disasters in Urals’ and their health effects. 
Sugiura, Nobuyuki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Hirano, Masashi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 1992. 
32p. (In Japanese). Order Number DE92526850. Source: OSTI; 
NTIS; INIS. 

From 1949 to 1967, there occurred four radioactive contamina- 
tion accidents at the plutonium production facilities in the southern 
Urals, which caused radiation exposures to the public in the large 
scale contaminated ares. Some information of these accidents was 
reported to western countries as so-called ‘nuclear disasters in the 
Urals’. Although what happened was supposed according to those 
information, details had been unknown for a long time. Recently, 
the Soviet Union published documents describing the reasons, 
times and concentration levels of radioactive contamination acci- 
dents and their health effects. In this report, the information on the 
four radioactive contamination accidents and their health effects 
were compiled and reviewed. We focussed on the validity of these 
epidemiological data to estimate low dose and low dose rate ef- 
fects, considering that the radiation exposures to the public in the 
Urals were prolonged. (author). 


20944 (SRL-ATS—91-0261) The use of microwave energy in 
powder drying and crucible testing for plutonium metal recov- 
ery. Davis, M.L. (Midland Valley High School, Langley, SC (United 
States)). Westinghouse Savannah River Co., Aiken, SC (United 
States). 26 Jul 1991. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF- 
9203133-1: 1992 South Carolina junior academy of sciences 
meeting, Aiken, SC (United States), 26 Mar 1992). Order Number 
DE92010922. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Microwave technology is being applied to the direct reduction of 
plutonium fluoride with lithium metal to produce plutonium metal as 
a replacement for the bomb reduction process currently used. The 
use of microwaves will provide many advantages. The new 
process will require several process developments including experi- 
ments in drying and crucible testing. Drying experiments performed 
indicate that microwaves provide a feasible means for drying pluto- 
nium(Ill) fluoride. Crucible breakage studies have shown that 
existing MgO crucibles will withstand the rapid heating and cooling 
associated with the direct fluoride reduction process. Future testing 
will examine the effects of chemical interaction with the crucible. 


20945 $$ (UCRL-TT—108428) A study of the dissolution mech- 
anism by chemical and electrochemical oxidation-reduction of 
actinide dioxides (UO2, NpO2, PuO2, and AmO,) in an acid 
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medium. Berger, P. Lawrence Livermore National Lab., 
CA (United States). 10 Sep 1991. 237p. Translation of doctoral 
thesis, University of Paris 6; Defended on November 18, 1988. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92014834. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The plan followed to describe our study will be as follows: In a 
first part, we will review the general properties of MO oxides (M = 
U, Np, Pu, and Am), as well as the dissolution methods known so 
far. We will emphasize, in particular, the great similarities in their 
Structures, properties, and methods of dissolution, which justifies a 
parallel study of these oxides using an electrochemical method. The 
second part will concern the experimental study of the dissolution 
under electrolysis. We will, first of all, investigate its thermodynamic 
aspect, with the calculation of the free enthalpies of dissolution; 
and we will next show the phenomena of oxidizing dissolution and 
reducing dissolution using carbon paste electrodes. in a third part, 
we will present the test results on oxidizing dissolution in solutions 
that are highly enriched with oxygen-18. The isotopic analysis of 
the oxygen in the actinyl ions formed, deduced from the Raman 
spectra of the solutions, will make it possible to demonstrate the 
existence of a first oxidation step involving the participation of the 
solid. In the fourth part, we will summarize the experimental obser- 
vations that might contribute to a better understanding of the 
mechanisms of oxidizing dissolution. A fifth and last part will be de- 
voted to the presentation of a simple model of the dissolution of 
oxides in a carbon paste electrode under a constant current. 


20946 (WSRC-TR-90-251) Delta-plutonium dissolving: A 
HAN process. Karraker, D.G. Westinghouse Savannah River Co., 
Aiken, SC (United States). 6 Jun 1990. 12p. by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9205154—1: 16. actinide separations conference, Golden, 
CO (United States), 11-14 May 1992). Order Number 
DE92013089. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report describes preliminary studies in the development of a 
nitrate-based method for dissolving delta-phase plutonium. The dis- 
solving solution, a mixture of nitric acid, hydroxylammonium nitrate 
(HAN) and fluoride offers substantial advantages over sulfamic acid 
(HSA) as a dissolving solution. Previous work developed a similar 
process that used hydrazinium nitrate instead of hydroxylammo- 
nium nitrate; this process proved unsatisfactory because of the 
handling measures required for hydrazine, a suspect carcinogen. 
The substitution of hydroxylammonium nitrate (HAN) avoids these 
problems. Although more limited in application than the hydrazine 
dissolving process, the HAN process retains most of the advan- 
tages of the hydrazine di ing process — low gas evolution, no 
hydride sludge, a solution compatible with further processing, and a 
low waste volume. Some experimental tests pertinent to plant ap- 
plication of the HAN dissolving process are also reported, and the 
operation of the HAN process and the HSA process are compared. 


0509 Transport, Handling, and Storage 
Refer also to citation(s) 21139 


(ANL/CP-75845) Application of the ASME code In 


radioactive materials. Raske, D.T.; Wang 

Lab., IL (United States). [1992]. 17p. 

Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920631-37: American Society of Mechanical Engineers 
pressure vessel and piping conference, New Orleans, LA (United 
States), 21-25 Jun 1992). Order Number DE92014763. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary concern governing the design of shipping packages 
containing radioactive materials is public safety during transport. 
When these shipments are within the regulatory jurisdiction of the 
US Department of Energy, the recommended design criterion for 
the primary containment vessel is either Section Ill or Section Vill, 
Division 1, of the ASME Boiler and Pressure Vesse! Code, depend- 
ing on the activity of the contents. The objective of this paper is to 
discuss the design of a prototypic containment vessel representa- 
tive of a packaging for the transport of high-level radioactive 
material. 
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20948 (DOE-CH/TPO-001-Add.1) Analysis of radiation 
doses from operation of postulated commercial spent fuel 
transportation systems: Analysis of a system containing a 
monitored retrievable storage facility: Addendum 1. Smith, R.I. 
(Pacific Northwest Lab., Richland, WA (United States)); Daling, 
P.M.; Faletti, D.W. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1992. 120p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92013758. Source: OSTI; NTIS; INIS; GPO Dep. 

This addendum report extends the original study of the estimated 
radiation doses to the public and to workers resulting from trans- 
porting spent nuclear fuel from commercial nuclear power reactor 
stations through the federal waste management system (FWMS), 
to a system that contains a monitored retrievable storage (MRS) 
facility. The system concepts and designs utilized herein are con- 
sistent with those used in the original study (circa 1985-1987). 
Because the FWMS design is still evolving, the results of these 
analyses may no longer apply to the design for casks and cask 
handling systems that are currently being considered. Four system 
scenarios are examined and compared with the reference No-MRS 
scenario (all spent fuel transported directly from the reactors to the 
western repository in standard-capacity truck and rail casks). In 
Scenarios 1 and 2, an MRS facility is located in eastern United 
States and ships either intact fuel assemblies or consolidated fuel 
rods and compacted assembly hardware in canisters. In Scenarios 
3 and 4, an MRS facility is located in the western United States 
and ship either intact fuel assemblies or consolidated fuel rods and 
compacted assembly hardware in canisters. 


20949 (ORNL/Sub-86-97393/7) Facility Interface Capability 
Assessment (FICA) summary report. Viebrock, J.M. (Nuclear As- 
surance Corp., Norcross, GA (United States)); Mote, N.; Pope, 
R.B. (ed.). Oak Ridge National Lab., TN (United States); Nuclear 
Assurance Corp., Norcross, GA (United States). May 1992. 51p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92014603. Source: 
OSTI; NTIS; GPO Dep. 

The Office of Civilian Radioactive Waste Management (OCRWM) 
is responsible for developing the Civilian Radioactive Waste Man- 
agement System (CRWMS) to accept spent nuclear fuel from the 
commercial facilities. In support of the development of the CR- 
WMS, OCRWM sponsored the Facility Interface Capability 
Assessment (FICA) project. The objective of this project was to as- 
sess the capability of each commercial facility to handle various 
spent nuclear fuel shipping casks. The purpose of this report is to 
summarize the results of the facility assessments completed within 
the FICA project. The project was conducted in two phases. During 
Phase |, the data items required to complete the facility assess- 
ments were identified and the data base for the project was 
created. During Phase Il, visits were made to 122 facilities on 76 
sites to collect data and information, the data base was updated, 
and assessments of the cask-handling capabilities at each facility 
were performed. 


20950 (ORNL/TM-11232) Transportation functions of the 
Civilian Radioactive Waste Management System. Shappert, L.B. 
(ed.) (Oak Ridge National Lab., TN (United States)); Attaway, C.R.; 
Pope, R.B.; Best, R.E.; Danese, F.L.; Dixon, L.D. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1992. 159p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92014923. Source: OSTI; NTIS; 
GPO Dep. 

Within the framework of Public Law 97.425 and provisions speci- 
fied in the Code of Federal Regulations, Title 10 Part 961, the US 
Department of Energy has the responsibility to accept and transport 
spent fuel and high-level waste from various organizations which 
have entered into a contract with the federal government in a man- 
ner that protects the health and safety of the public and workers. In 
implementing these requirements, the Office of Civilian Radioactive 
Waste Management (OCRWM) has, among other things, supported 
the identification of functions that must be performed by a trans- 
portation system (TS) that will accept the waste for transport to a 
federal facility for storage and/or disposal. This document, through 
the application of system engineering principles, identifies the func- 
tions that must be performed to transport waste under this law. 
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20951 (PNL-7205) Time and dose assessment of barge 
shipment and at-reactor handling of a CASTOR V/21 spent fuel 
storage cask. Hostick, C.J. (Pacific Northwest Lab., Richland, WA 
(United States)); Lavender, J.C.; Wakeman, B.H. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1992. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92014066. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains the results of a time/motion analysis and a 
radiation dose assessment made during the receipt from barge 
transport and the loading of CAst iron cask for Storage and Trans- 
port Of Radioactive material (CASTOR) V/21 storage casks with 
spent nuclear fuel at the Surry Power Station in Virginia during 
1987. The study was a cooperative effort between Pacific North- 
west Laboratory (PNL) and Virginia Electric and Power Company 
(Virginia Power), and was funded by the US Department of Energy 
(DOE) Transportation Program Office. In this study, cask handling 
activities were tracked at the Surry Power Station, tracing the 
transfer of the empty spent fuel storage cask from an ocean-going 
vessel to a barge for river transport through the activities required 
to place the loaded storage cask at an at-reactor storage location. 
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Refer also to citation(s) 20940, 20941, 20949, 21093, 21096, 
21097, 21098, 21099, 21100, 21101, 21103, 21104, 21105, 21106, 
21107, 21108, 21109, 21110, 21111, 21112, 21113, 21121, 21126, 
21127, 21130, 21134, 21351, 21358, 21456, 21485, 21486, 21487, 
21488, 21489, 21490, 21491, 21492, 21498, 21494, 21495, 21496, 
21497, 21498, 21499, 21500, 21501, 21502, 21503, 21504, 21832, 
21902, 21915, 21916, 21917, 21936, 22020, 22021, 22022, 22035, 
22118, 22135, 22435, 22483, 22486, 22627, 22633, 22652, 22656, 
22671, 22672, 22674, 22730, 23171, 23390 


20952 (CEA-CONF—10766) Processing of organic effluents 
from spent fuel reprocessing plants. Coste, J. (CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (FR). Dept. des 
Procedes de Retraitement); Fournier, W.; Moulin, J.P. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1991. 6p. (In French). (CONF- 
9109384—-: 3. Congress of the French Group of Process 
Engineering, Compiegne (France), 4-6 Sep 1991). Order Number 
DE92526964. Source: OSTI; NTIS (US Sales Only); INIS. 

In reprocessing chemical purification is based on liquid-liquid sol- 
vent extraction. The solvent is TBP diluted in hydrocarbon. Solvent 
management in UPS reprocessing plant include an organic effluent 
processing plant based on distillation. The plant design takes into 
account thermal degradation of TBP and radioactivity. Study and 
development of this plant and original solutions are described, es- 
pecially the use of very low pressure and thin film evaporation. 


20953 (CEA-CONF—10885) Conditioning of nuclear 
cladding wastes by melting. Puyou, M.; Jouan, A.; Jacquet- 
Francillon, N. CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de Retraitement. 1991. 5p. 
(CONF-911001-: International conference on fast reactor systems 
and fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Order Num- 
ber DE92523943. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses a cold-crucible induction melting process to 
condition cladding waste from irradiated fast breeder reactor fuel. 
The process has been developed by the CEA at Marcoule (France) 
as part of a major R & D program. It has been qualified at indus- 
trial scale on nonradioactive waste, and at laboratory scale on 
radioactive waste: several radioactive ingots have been produced 
from actual stainless steel or zircaloy hulls. The results confirm the 
numerous advantages of this containment method. 


20954 (CONF-901264-, pp. 11-17) Processing saltstone 
from waste streams at the Savannah River Plant. Thompson, 
D.G. (Westinghouse Savannah River Co., Aiken, SC (United 
States)). Oak Ridge K-25 Site, TN (United States). Jan 1992. From 





Workshop on radioactive, hazardous, and/or mixed wastes sludge 
management; Knoxville, TN (United States); 4-5 Dec 1990. In Pro- 
ceedings of the workshop on radioactive, hazardous, and/or mixed 
waste sludge management. 363p. Order Number DE92012667. 
Source: OSTI; NTIS; INIS. 

The work being performed at the Saltstone Facility as part of the 
Savannah River Site waste management program is described. 
The Saltstone Facility permanently disposes of low-level radioactive 
hazardous waste stored in H-Area tanks by mixing it with flyash, 
slag, and cement. The resulting mixture is solidified in concrete 
volts as a nonhazardous waste called saltstone. A brief history of 
the operation, the technical basis for the solidification process, a 
description of the quality control and verification procedures, and an 
overview of the project status and compliance efforts are provided. 


20955  (CONF-901264-, pp. 91-114) Studies on the solidifi- 
cation of low-level radioactive wastes in cement at INEL. 
Mander, J. (idaho National Engineering Lab., Idaho Falls (United 
States)). Oak Ridge K-25 Site, TN (United States). Jan 1992. From 
Workshop on radioactive, hazardous, and/or mixed wastes sludge 
management; Knoxville, TN (United States); 4-5 Dec 1990. In Pro- 
ceedings of the workshop on radioactive, hazardous, and/or mixed 
waste sludge management. 363p. Order Number DE92012667. 
Source: OSTI; NTIS; INIS. 

The paper provides a brief overview of the radioactive/hazardous 
materials waste form development and assessment studies being 
conducted at the Idaho National Engineering Laboratory with 
respect to Waste Experimental Reduction Facility ash, Process Ex- 
perimental Pilot Plant ash, Three Mile Island ion exchange resin, 
nuclear power plant waste, contaminated zirconium chips, and con- 
taminated soil. The paper describes objectives, scope, status, and 
lessons learned from each of the areas of study. 


20956 (CONF-901264—, pp. 115-118) Cement solidification 
systems at Los Alamos National Laboratory. Veazey, G.W. (Los 
Alamos National Lab., NM (United States)). Oak Ridge K-25 Site, 
TN (United States). Jan 1992. From Workshop on radioactive, haz- 
ardous, and/or mixed wastes sludge management; Knoxville, TN 
(United States); 4-5 Dec 1990. In Proceedings of the workshop on 
radioactive, hazardous, and/or mixed waste sludge management. 
363p. Order Number DE92012667. Source: OSTI; NTIS; INIS. 

There are two major cement solidification systems at Los Alamos 
National Laboratory. Both are focused primarily around treating 
waste from the evaporator at TA-55, the Plutonium Producing Fa- 
cility. The evaporator receives the liquid waste stream from TA-55’s 
nitric acid-based, aqueous-processing operations and concentrates 
the majority of the radionuclides in the evaporator bottoms solution. 
This is sent to the TA-55 cementation system. The evaporator dis- 
tillate is sent to the TA-50 facility, where the radionuclides are 
precipitated and then cemented. Both systems treat TRU-level 
waste, and so are operated according to the criteria for WIPP- 
destined waste, but they differ in both cement type and mixing 
method. The TA-55 system uses Envirostone, a gypsum-based ce- 
ment and in-drum prop mixing; the TA-50 system uses Portland 
cement and drum tumbling for mixing. 


20957 (CONF-901264—, pp. 119-164) Emergency avoidance 
solidification campaign at ORNL. Scott, C.B. (Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (United States)); Schultz, R.M. 
Oak Ridge K-25 Site, TN (United States). Jan 1992. From Work- 
shop on radioactive, hazardous, and/or mixed wastes sludge 
management; Knoxville, TN (United States); 4-5 Dec 1990. In Pro- 
ceedings of the workshop on radioactive, hazardous, and/or mixed 
waste sludge management. 363p. Order Number DE92012667. 
Source: OSTI; NTIS; INIS. 

The discontinuation of hydrofracture grout injection due to permit- 
ting difficulties and contamination in monitoring wells combined with 
the continued generation of liquid low-level waste and limited stor- 
age capacity created a radioactive waste management problem for 
Oak Ridge National Laboratory (ORNL). The goals of the project 
reported here were:(1) to alleviate liquid low-level radioactive waste 
storage capacity shortage, (2) demonstrate the use of available 
commercial services to solve waste management problems, and (3) 
demonstrate application of remote processing, monitoring, and con- 
trol techniques. The low-level liquid waste (LLLW) stream at ORNL 
consists principally of a high nitrate, high pH mixture of reactor, hot 
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cell, and research laboratory wastes. The LLLW storage facilities 
were modified to prepare for the emergency avoidance solidifica- 
tion campaign. The steps in the liquid transfer/solidification process 
including liner preparation and inspection and transport of casks, 
total project radiation exposure, and lessons learned are reported. 


20958 (CONF-901264—, pp. 165-170) Diffusion plant sludge 
storage problems at the Portsmouth Gaseous Diffusion Plant. 
Williams, R. (Martin Marietta Energy Systems, Portsmouth, OH 
(United States)). Oak Ridge K-25 Site, TN (United States). Jan 
1992. From Workshop on radioactive, hazardous, and/or mixed 
wastes sludge management; Knoxville, TN (United States); 4-5 
Dec 1990. In Proceedings of the workshop on radioactive, haz- 
ardous, and/or mixed waste sludge management. 363p. Order 
Number DE92012667. Source: OSTI; NTIS; INIS. 

The paper describes the sludges generated at the Portsmouth 
Gaseous Diffusion Plant, how they are stored, and the problems 
encountered. A grouting solution has not been pursued at the 
Portsmouth plant but it has been researched. The immediate solu- 
tion has been to store the waste until final disposal can be 
achieved off-site. Sludges are currently being generated in the 
Chrome Destruct Facility, in the sewage treatment plant, and as a 
result of the Resource Conservation and Recovery Act closure of 
the 701-B holding pond. Over 15,000 containers of sludge are cur- 
rently being stored. Some are currently stored outside, some are 
leaking, some are bulging, and some are deteriorating with age. 
Efforts at compliance with regulations are noted. 


20959 (CONF-920308-Vol.1, pp. 1.277-1.288) Neutronic 
analysis and variation studies for the Los Alamos 
accelerator transmutation of waste concept. Krohn, B.J. (Loas 
Alamos National Lab., NM (United States)); Perry, R.T.; LaBauve, 
R.J.; Sapir, J.L.; Cappiello, M.W. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 5386p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

The authors apply ONEDANT, a one-dimensional S, code, to 
extensive neutronic modeling of the ATW target/blanket systems, 
that decelerate high-energy protons and use the resulting neutrons 
to transmute large quantities of fission product waste. The Los 
Alamos designs also include subcritical multiplication of the source 
neutrons by inducing fission in actinide waste. This study focuses 
on two basic designs. First, the authors examine properties of a 
simple system containing a single active zone for the transmutation 
of *°Tc, surrounded by a D20O reflecting zone. This system has al- 
lowed them to study the consequences of varying the energy of 
the proton beam and the materials used in the target, support, and 
structural bodies. It has also provided a convenient model to inves- 
tigate the Te absorption and to maximize the transmutation rate by 
properly selecting the Tc concentration and the geometrical config- 
uration subject to the practical constraint of the availability of Te for 
processing. Second, the authors study a system with three active 
zones containing Tc, actinide, and Tc. Here they have fixed the 
total Tc and actinide inventories within the blanket and their con- 
centrations within the active zones. Variation in zone widths is 
permitted to determine fission and Te transmutation rates as func- 
tions of the geometry. Results illustrate the benefits of neutron 
muttiplication at two fixed concentrations of actinide. 


20960 (CONF-920308-Vol.1, pp. 1.301-1.312) Minor actinide 
burning in thermal systems. Buccafurni, A. (Nuclear Safety 
Health Protection Directorate, Roma (Italy)); Landeyro, P.A. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

In the previous work carried out by European Nuclear Energy 
Agency (ENEA) and other research organizations, the burning of 
minor actinides was considered a by-product of electrical energy 
production or a way to increase the amount of fissile materials. In 
the present report,, transmutation is treated as a problem itself. 
The main target of the work is to find the variables which influence 
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the burning of actinides. In this work, the machine capability evalu- 
ation is minimized and the attention is focused on the different 
parameters acting on actinide burning, namely: the matrix contain- 
ing the actinides, the irradiation time, the level of flux, the 
spectrum, the actinide concentration, the absence of 2°7Np. Sec- 
ondly the critical parameters’ values, or value ranges, which can 
reduce the actinide risk, at the end of irradiation or at least after 
5,000 years of decay, to a value lower than that of natural uranium 
ore, are evaluated. The neutron flux is the critical parameter for de- 
termining the actinide burning; the containing matrix and the initial 
actinide concentration are important factors too. The system capa- 
ble of burning the minor actinides and long-lived fission products 
must have a thermal flux value of about 1.0 x 10'© n/(cm* sec), a 
low atomic weight matrix. The Los Alamos spallation system 
seems to be the closest existing project which can burn both minor 
actinides and long-lived fission products. 


20961 § (CONF-920308-Voi.1, pp. 1.313-1.326) Calculational 
benchmark comparisons for a low sodium void worth actinide 
bumer core design. Hill, R.N. (Argonne National Lab., IL (United 
States)); Kawashima, M.; Arie, K.; Suzuki, M. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 

ysics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

Recently, a number of low void worth core designs with non- 
conventional core geometries have been proposed. Since these 
designs lack a good experimental and computational data base, 
benchmark calculations are useful for the identification of possible 
biases in performance characteristics predictions. In this paper, a 
simplified benchmark model of a metal fueled, low void worth ac- 
tinide burner design is detailed: and two independent neutronic 
performance evaluations are compared. Calculated performance 
characteristics are evaluated for three spatially uniform compo- 
sitions (fresh uranium/plutonium, batch-averaged uranium/ 
transuranic, and batch-averaged uranium/transuranic with fission 
products) and a regional depleted distribution obtained from a 
benchmark depletion calculation. For each core composition, the 
flooded and voided multiplication factor, power peaking factor, 
sodium void worth (and its components), flooded Doppler coeffi- 
cient and controi rod worth predictions are compared. In addition, 
the burnup swing, average discharge burnup, peak linear power, 
and fresh fuel enrichment are calculated for the depletion case. In 
general, remarkably good agreement is observed between the 
evaluations. The mot significant difference in predicted perfor- 
mance characteristics is a 0.3-05% Ak/(kk’) bias in the sodium void 
worth. Significant differences in the transmutation rate of higher ac- 
tinides are also observed; however, these differences do not cause 
discrepancies in the performance predictions. 


20962 


(CONF-920308-—Vol.1, pp. 1.327-1.338) Uniform analy- 
sis of recycling self generated actinides in a PWR, LMR, and 
MHTGR. Stone, M.C. (BMO/MGSM, Norton AFB, CA (United 


States)); Lancaster, D.B. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 1. 536p. 
Order Number DE92009520. Source: OSTI; NTIS; INIS. 

The recycling of all self generated actinides in a pressurized wa- 
ter reactor (PWR), liquid metal cooled reactor (LMR) and modular 
high temperature gas-cooled reactor (MHTGR) has been consis- 
tently analyzed. Since the actual quantities of the non-plutonium 
actinides is small, homogeneous recycling with the fuel is assumed. 
Thus a cell representation of each core is sufficient. A burnup 
routine was written to link with idaho National Engineering Labora- 
tory’s (INEL’s) cross section code, COMBINE, so accurate cross 
sections could be attained throughout the multiply loadings. The 
burnup routine also searched for the appropriate feed enrichment 
so that the target fuel burnup could be achieved. The analysis was 
performed for eleven reloads of the fuel. Tables of actinide masses 
are presented for each reactor type. All three reactors types were 
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effective in buming the plutonium. The non uranium/plutonium ac- 
tinides never reached equilibrium in the 11 fuel reloads (33 years 
for the PWR). There was, however, a reduction of the actinides in 
each case when compared to non-recycling. 


20963 (CONF-920308—Vol.1, pp. 1.339-1.350) The neutron- 
ics design and analysis of a liquid metal reactor for burning 
minor actinides. Choi, H.B. (Purdue Univ., West Lafayette, IN 
(United States)); Downar, T.J. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 1. 536p. 
Order Number DE92009520. Source: OSTI; NTIS; INIS. 

A liquid metal reactor was designed for the primary purpose of 
burning the minor actinide waste from commercial light water reac- 
tors (LWR). The design was constrained to maintain acceptable 
safety performance as measured by the burnup reactivity swing, 
the Doppler coefficient, and the sodium void worth. One of the 
principal innovations was the use of two core regions, with a fissile 
plutonium outer core and an inner core consisting only of minor ac- 
tinides. The physics studies performed here indicate that a 1200 
MWth core is able to transmute the annual minor actinide inventory 
of about 26 LWRs and still exhibit reasonable safety characteristics. 
Sensitivity analysis of the final core design indicates deficiencies in 
the minor actinide nuclear data can introduce large uncertainties in 
the prediction of the core safety performance parameters. 


20964 (CONF-920308—Vol.1, pp. 1.351-1.361) A study of 
temperature coefficients of reactivity tor a Savannah River Site 
trittum-producing charge. George, D.L. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Frost, R.L. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. DOE Con- 
tract ACO9-89SR18035. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

Temperature coefficients of reactivity have been calculated for 
the Mark 22 assembly in the K-14 charge at the Savannah River 
Site. Temperature coefficients are the most important reactivity 
feedback mechanisms in SRS reactors; they are used in all safety 
analyses performed in support of the safety analysis report, and in 
operations to predict reactivity changes with control rod moves. 
The effects of the radial location of the assembly in the reactor, 
isotopic depletion, and thermal expansion of the metal components 
on the temperature coefficients have also been investigated. With 
the exception of the dead space coefficient, all of the regional tem- 
perature coefficients were found to be negative or zero. All of the 
temperature coefficients become more negative with isotopic deple- 
tion over the fuel cycle. Coefficients also become more negative 
with increasing radial distance of the assembly from the center of 
the core; this is proven from first principles and confirmed by calcu- 
lations. It was found that axial and radial thermal expansion effects 
on the metal fuel and target tubes counteract one another, 
indicating these effects do not need to be considered in future tem- 
perature coefficient calculations for the Mark 22 assembly. The 
moderator coefficient was found to be nonlinear with temperature; 
thus, the values derived for accidents involving increases in moder- 
ator temperature are significantly different than those for decreases 
in moderator temperature, although the moderator coefficient is al- 
ways negative. 


20965 (CONF-920851—11) Mixed-waste technology: Re- 
search, development, demonstration, testing, and evaluation. 
Berry, J.B. (Oak Ridge National Lab., TN (United States)); Gillins, 
R.; Larsen, M.; Hain, K.; Ordaz, G.; Moats, R. Oak Ridge National 
Lab., TN (United States). [1992]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting; Boise, ID (United States); 23-27 Aug 1992. 
Order Number DE92013873. Source: OSTI; NTIS; GPO Dep. 

The absence of mixed-waste regulation and technology neces- 
sary to implement treatment and remediation of wastes stored and 
generated at both DOE and commercial sites hinders progress, de- 
spite. some regulatory drivers. There is clearly a need, therefore, to 





develop a suite of technologies that will treat mixed wastes to ac- 
ceptable criteria which can aid those objectives of EM-30 and 40 in 
attaining their goals of supporting implementation of mixed-waste 
treatment guided by both relevant RCRA and CERCLA require- 
ments. This paper describes the EM-50 organization and its goals 
as they relate to similar waste types and treatment technologies 
secular to the various categories of waste. The Mixed-Waste Re- 
search, Development, Demonstration, Testing and Evaluation 


(RDDT&E) program under EM-50 will strive to develop or locate 
existing technologies that will meet or exceed baseline goals under 
EM-30, while providing support data and system design. 


20966 (DOE/EW/30011-T1) Evaluation of potential hazard 
exposure resulting from DOE waste treatment and disposal at 
Rollins Environmental Services, Baton Rouge, LA. Louisiana 
State Univ., Baton Rouge, LA (United States); Louisiana Tech 
Univ., Ruston, LA (United States). Apr 1992. 111p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC01- 
91EW30011. (IRM-I-92-2). Order Number DE92013634. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The equivalent dose rate to populations potentially exposed to 
wastes shipped to Rollins Environmental Services, Baton Rouge, 
LA from Oak Ridge and Savannah River Operations of the Depart- 
ment of Energy was estimated. Where definitive information 
necessary to the estimation of a dose rate was unavailable, bound- 
ing assumptions were employed to ensure an overestimate of the 
actual dose rate experienced by the potentially exposed population. 
On this basis, it was estimated that a total of about 3.85 million 
pounds of waste was shipped from these DOE operations to 
Rollins with a maximum combined total activity of about 0.048 
Curies. Populations near the Rollins site could potentially be ex- 
posed to the radionuclides in the DOE wastes via the air pathway 
after incineration of the DOE wastes or by migration from the soil 
after landfill disposal. AIRDOS was used to estimate the dose rate 
after incineration. RESRAD was used to estimate the dose rate 
after landfill disposal. Calculations were conducted with the esti- 
mated radioactive specie distribution in the wastes and, as a test 
of the sensitivity of the results to the estimated distribution, with the 
entire activity associated with individual radioactive species such 
as Cs-137, Ba-137, Sr-90, Co-60, U-234, U-235 and U-238. With a 
given total activity, the dose rates to nearby individuals were domi- 
nated by the uranium species. 


20967 (DOE-HMIP-RR-91.044) Natural decay series ra- 
dionuclide studies at the Needie’s Eye Natural Analogue Site, 
li, 1989-1991. MacKenzie, A.B. (Scottish Universities Research 
and Reactor Centre, Glasgow (United Kingdom)); Whitton, A.M.; 
Shimmield, T.M.; Jemielita, R.A.; Scott, R.D.; Hooker, P.J. Depart- 
ment of the Environment, London (United Kingdom). Her Majesty's 
Inspectorate of Pollution. Dec 1991. 86p. Contract PECD- 
7/9/512;WE/91/37. Order Number DE92630110. Source: OSTI; 
NTIS (US Sales Only); INIS. 

HMIP has a research programme investigating some naturally 
radioactive sites as geochemical analogues of radionuclide migra- 
tion. The objective is to test thermodynamic databases and 
computer codes used for modelling radionuclide migration under 
environmental conditions. This report describes the study of trans- 
port and retardation processes affecting natural radionuclides, 
mainly uranium (U), in the vicinity of pitchblende veins in the cliff at 
Needle’s Eye on the Solway Coast, SW Scotland. The natural de- 
cay series results from this study have been used to develop a 
well constrained geochemical model within which the codes can be 
tested. A conceptual geochemical model for the behaviour of U at 
the site was developed in stage | of the study; work in stage Il is 
concerned with improving the information available on the U source 
term, groundwater chemistry, U aqueous phase specification, U 
retardation by fracture-lining minerals during fissure flow of ground- 
water, U-organic associations and loss of U from the site by 
stream drainage. (author). 


20968 (DOE-HMIP-RR-92.019) A review of the 

and immobilisation of krypton arising from nuclear fuel repro- 
cessing plant. Judd, S.J. (York Univ. (United Kingdom). Centre for 
Health Economics). Department of the Environment, London 
(United Kingdom). Her Majesty's Inspectorate of Pollution. 1992. 
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77p. Contract PECD-7/9/593. (CPDD-91-P609;AEA-D and R- 
0282.). Order Number DE92630108. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The techniques for the separation and immobilisation of ®Kr are 
reviewed. Particular attention is paid to processes currently avail- 
able or undergoing development on the technical to industrial scale. 
Of the separation processes, cryogenic distillation has reached the 
most advanced stage of development, with a pilot facility already 
undergoing radioactive demonstration. The PNC Kr-recovery pilot 
plant, which has a off-gas flow capacity of 110 m® hr-' (approxi- 
mately 1/4 the scale of THORP), is currently undergoing tests at 
Tokai Mura. Low-temperature absorption and adsorption processes 
have also reached the pilot plant stage but have yet to undergo ra- 
diological tests. The separated krypton has been conventionally 
stored as the compressed gas in cylinders, but progress made in 
encapsulation techniques suggest that more secure immobilisation 
can be achieved by encapsulation within a metal or zeolite matrix. 
Processes based on the implantation of krypton in a metal or metal 
alloy have been demonstrated on the technical scale with the 
radioactive gas. It is concluded that the technology for the separa- 
tion, isolation and immobilisation of radioactive krypton is available 
only on a reduced scale compared with THORP. The investment 
cost of a "5Kr management facility for THORP, based on cryogenic 
distillation followed by immobilisation by implantation in metal and 
assuming a 20 year plant life, is estimated at 51-57M pounds. The 
cost of prepurification of the off-gas stream is included in this fig- 
ure. Accompanying operating costs, including those incurred by 
disposal of the encapsulate in geological formations, are estimated 
at 2.2-3.3 M pounds per annum. Further development work under 
radioactive conditions is still required prior to the application of ex- 
isting technology to full-scale fuel reprocessing plant. (author). 


20969 (DOE/IG-0308) Packaging, transporting, and bury- 
Ing low-level waste. USDOE Office of Inspector General, Oak 
Ridge, TN (United States). Eastern Regional Audit Office. May 
1992. 25p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

Over the next 28 years, environmental restoration projects at 
production and research facilities will generate significant quantities 
of low-level waste. The objective of the audit was to determine 
whether DOE contractors were disposing of low-level waste at off- 
site locations in a cost-effective manner. The scope of the audit 
was restricted to that low-level waste classified as low specific ac- 
tivity material. Low specific activity material, which has a very low 
radioactive content, represents most of the low-level waste to be 
disposed of at DOE facilities. Our audit disclosed opportunities for 
DOE to improve the management of the low-level waste disposal 
program. We found that DOE contractors were not using cost- 
effective methods for disposing of low-level waste. This condition 
existed because (1) neither DOE nor its contractors had provided 
adequate management action to low-level waste disposal activities, 
and (2) a DOE policy precluded the use of commercial burial sites. 
DOE could save up to $214 million at the Fernald facility through 
more cost-effective management of low-level waste activities. 
Departmentwide savings could be many times this figure. We rec- 
ommend six corrective actions to improve the cost-effectiveness of 
the low-level waste disposal program. 


20970 (DOE/LLW-64T) Site selection handbook: Workshop 
on site selection for low-level radioactive waste disposal facill- 
ties. EG and G Idaho, Inc., Idaho Falls, ID (United States). National 
Low-Level Waste Management Program; Golder Associates, Inc., 
Redmond, WA (United States); Weston (Roy F.), Inc., Seattle, WA 
(United States). Oct 1987. 345p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92013945. Source: OSTI; NTIS; INIS; GPO Dep. 

The Low-Level Radioactive Waste Policy Amendments Act of 
1985 (LLRWPAA) requires the Department of Energy (DOE) to pro- 
vide technical assistance to “...those compact regions, host States 
and nonmember States determined by the Secretary to require as- 
sistance.” Technical assistance has been defined to include, but 
not be limited to, “technical guidelines for site selection.” This site 
selection workshop was developed to assist States and Compacts 
in developing new low-level radioactive waste (LLW) disposal sites 
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in accordance with the requirements of the LLRWPAA. The work- 
shop comprises a series of lectures, discussion topics, and 
exercises, supported by this Site Selection Workshop Handbook, 
designed to examine various aspects of a comprehensive site se- 
lection program. It is not an exhaustive treatment of all aspects of 
site selection, nor is it prescriptive. The workshop focuses on the 
major elements of site selection and the tools that can be used to 
implement the site selection program. 


20971 (DOE/NY/10630—-T4) A model for measuring produc- 
tivity: A case study of a radioactive waste management 
facility. Starrett-Fietcher, D.M. (United States International Univ., 
San Diego, CA (United States)). Reynolds Electrical and Engineer- 
ing Co., Inc., Las Vegas, NV (United States); United States 
International Univ. San Diego, CA (United States). 1992. 148p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-89NV10630. Order Number DE92013997. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study was to develop, explicate, and test a 
model productivity assessment at a radioactive waste management 
facility. This study developed and tested a model productivity as- 
sessment system in six phases, as follows: (1) work flow diagrams 
were used to define the scope of work; (2) time studies were per- 
formed to establish standard times; (3) a computer-assisted system 
was developed to assess productivity; (4) the system was imple- 
mented; (5) a pilot study was conducted; and (6) the productivity 
assessment system, that was the focus of this dissertation, was 
implemented. There is a positive correlation between productivity 
measured by the productivity assessment system and waste vol- 
umes received. 


20972 (DOE/NV/10872-T2) Identification and characteriza- 
tion of conservative organic tracers for use as hydrologic 
tracers for the Yucca Mountain Site Characterization 
Progress report, June 1—December 31, 1990. Stetzenbach, K.J. 
Nevada Univ., Las Vegas, NV (United States). Environmental Re- 
search Center. [1990]. 123p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV10872. Order Num- 
ber DE92014660. Source: OSTI; NTIS; GPO Dep. 

Ground water tracers are solutes dissolved in or carried by 
ground water to delineate flow pathways. Tracers provide informa- 
tion on direction and speed of water movement and that of 
contaminants that might be conveyed by the water. Tracers can 
also be used to measure effective porosity, hydraulic conductivity, 
dispersivity and solute distribution coefficients. For most applica- 
tions tracers should be conservative, that is, move at the same 
rate as the water and not sorb to aquifer materials. Tracers must 
have a number of properties to be functional. Regardless of the 
desired properties, the chemical and physical behavior of a tracer 
in ground water and the porous medium under study must be un- 
derstood. Good estimates of tracer behavior can be obtained from 
laboratory studies. Studies in this proposal will address tracer prop- 
erties with analytical method development, static sorption and 
degradation studies and column transport studies, Mutagenicity 
tests will be performed on promising candidates. The tracers that 
will be used for these experiments are fluorinated organic acids 
and other organic compounds that have the chemical and biologi- 
cal stability necessary to be effective in the Yucca Mountain 
environment. Special emphasis will be placed on compounds that 
fluoresce or have very large ultraviolet absorption coefficients for 
very high analytical sensitivity. 


20973 (DOE/NV/10872-T3) Identification and characteriza- 
tlon of conservative organic tracers for use as hydrologic 
tracers for the Yucca Mountain Site Characterization : 
Progress report, January 1, 1991—June 30, 1991. Stetzenbach, 
K.J. Nevada Univ., Las Vegas, NV (United States). Environmental 
Research Center. [1991]. 90p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV10872. Order Num- 
ber DE92014661. Source: OSTI; NTIS; GPO Dep. 

Studies continue on the use of organic acids as tracers in hy- 
drology studies of Yucca Mountain. Work performed during this 
time period has been concentrated in three main areas: the famil- 
iarization with, and optimization of, the LC-MS hardware and data 
system; the initial development of soil column test procedures, 
which are used for evaluation of both the columns themselves and 
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the tracer compounds; and continuation of the batch sorption and 
degradation studies for the potential tracers. All three of these 
tasks will continue, as the addition of new tracer compounds, ana- 
lytical information, and equipment will necessitate further evaluation 
of existing methods and procedures. Also included in this report is 
the final report on an information system. 


20974 (DOE/NV/10872-T4) UNS YMSCP QA support task: 
Quarterly technical progress report, January 1, 1991—June 30, 
1991. Cross-Smiecinski, A.J. Nevada Univ., Las Vegas, NV (United 
States). Environmental Research Center. 30 Jul 1991. 51p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. Order Number DE92014662. Source: OSTI; 
NTIS; GPO Dep 

This report describes a quality assurance program plan for the 
Yucca Mountain Project. Aspects of the plan include: document 
control, equipment maintenance and calibration, process control, 
audits, computer software, and inspections. (CBS) 


20975 (DOE/NV/10872-T6) Waste Pa Program: 
Progress report, January 1991-—June 1991. Culbreth, W.; Lad- 
kany, S. Nevada Univ., Las Vegas, NV (United States). Dept. of 
Civil and Environmental Engineering. 21 Jul 1991. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC08- 
90NV10872. Order Number DE92014664. Source: OSTI; NTIS; 
GPO Dep. 

This was a progress report on the research program of waste 
packages at the University of Nevada, Las Vegas. The report has 
the overviews of what the program has done from January 1991 to 
June 1991, such as task assignments for personnel, equipment ac- 
quisitions, and staff meetings and travels on behalf of the project. 
Also, included was an abstract on the structural analysis of the 
waste package container design. (MB) 


20976 (DOE/NV/10872-T7) Supplemental Task A-2,A-2A, 
Design of robust waste cannister: Semi-annual . Skaggs, 
R. Nevada Univ., Las Vegas, NV (United States). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. Order Number DE92014665. Source: OSTI; 
NTIS; GPO Dep. 

The original design for High Level Nuclear Waste cannisters an- 
ticipated a dry and oxidizing environment and stable geological 
conditions. For these conditions, a welded light walled cannister of 
type 316L austenitic stainless steel was adequate. More recently, 
the possibility of geological activity, has been raised, and with it the 
occurrence of mechanical loading, water immersion, and reducing 
conditions. In order to meet these new design conditions, a multi 
barrier containment system is proposed. An inner shell of Copper 
base alloy, to resist a wet, reducing environment. An outer shell of 
a Nickel base Chromium alloy to resist the dry oxidizing conditions. 
A nonconducting oxide barrier to separate the two metallic barriers. 


20977 (DOE/NV/10872-T8) DOE project yearly report: Task 
A.2.a, Review of container design concepts. Moujaes, S.; Lei, 
Yao. Nevada Univ., Las Vegas, NV (United States). [1991]. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE92014666. Source: 
OSTI; NTIS; GPO Dep. 

This report is a compilation of the work for the year of 1990-91 
concerning the thermal effects of the heat generation from the nu- 
clear waste on the container material and surrounding rock. At this 
time, the process of reviewing some of the pertinent literature rele- 
vant to the thermal design of the container is continuing. The 
survey has included some of the Lawrence Livermore National 
Laboratory reports as well as those in the open literature. This re- 
port gives a listing of papers that deal with heat transfer and 
thermal analysis of nuclear waste containers. (MB) 


20978 (DOE/NV/10872-T10) Report on task assignment 
No. 3 for the Waste Package Project: Parts A & B, ASME pres- 
sure vessel codes review for waste package application; Part 
C, Library search for reliability/aliure rates data on low tem- 
perature low pressure piping, containers, and casks with long 
design lives. Trabia, M.B.; Kiley, M.; Cardle, J.; Joseph, M. 
Nevada Univ., Las Vegas, NV (United States). Jul 1991. 84p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract FC08-90NV10872. Order Number DE92014668. Source: 
OSTI; NTIS; GPO Dep. 

The Waste Package Project Research Team, at UNLV, has four 
general required tasks. Task one is the management, quality assur- 
ance, and overview of the research that is performed under the 
cooperative agreement. Task two is the structural analysis of spent 
fuel and high level waste. Task three is an American Society of 
Mechanical Engineers (ASME) Pressure Vessel Code review for 
waste package application. Finally, task four is waste package la- 
beling. This report includes preliminary information about task three 
(ASME Pressure Vessel Code review for Waste package Applica- 
tion). The first objective is to compile a list of the ASME Pressure 
Vessel Code that can be applied to waste package containers de- 
sign and manufacturing processes. The second objective is to 
explore the use of these applicable codes to the preliminary waste 
package container designs. The final objective is to perform a li- 
brary search for reliability and/or failure rates data on low pressure, 
low temperature, containers and casks with long design lives. 


20979 (DOE/NV/10872-T13) identification and characteriza- 
tion of conservative organic tracers for use as hydrologic 
tracers for the Yucca Mountain Site Characterization Study: 
Progress report, July 1, 1991—December 31, 1991. Dombrowski, 
T.; Stetzenbach, K. Nevada Univ., Las Vegas, NV (United States). 
Harry Reid Center for Environmental Studies. [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. Order Number DE92014671. Source: OSTI; 
NTIS; GPO Dep. 

Studies continued on organic tracers for use as hydrologic trac- 
ers as part of the Yucca Mountain Site Characterization project. 
Tracers studied include benzoic acids, cinnamic acids, and salicylic 
acids. The main focus of the work performed during the time pe- 
riod from 07/01/91 to 12/31/91 has been the continuation of (1) 
LC-MS optimization for tracer identification, (2) batch sorption and 
degradation studies, (3) neoprene tubing evaluation studies, and 
(4) soil column evaluation of tracer compounds. All of these areas 
of research (except perhaps the neoprene tubing evaluation) are 
ongoing and will continue throughout the coming year. 


20980 (DOE/NV/10872-T16) Six month progress report on 
the Waste Package Project at the University of Nevada, Las 
Vegas, July 1991—January 1992: Management, quality assur- 
ance and overview. Ladkany, S.G. Nevada Univ., Las Vegas, NV 
(United States). [1991]. 76p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV10872. Order Num- 
ber DE92014674. Source: OSTI; NTIS; GPO Dep. 

The progress of the waste package project at the University of 
Nevada, Las Vegas was the subject of this report. It covered as- 
pects of management and quality assurance, container design, 
application of ASME Pressure Vessel Codes, structural analysis of 
containers, design of rock tunnels for storage, and heat transfer 
phenomena. (MB) 


20981 (DOE/NV/10872-T25) A study of a container for long 
term storage of high level waste using finite elements: Task 
B.1, Structural analysis and design: The Waste Package 
Project at The University of Nevada, Las Vegas. Ladkany, S.G. 
(Nevada Univ., Las Vegas, NV (United States)); Kniss, B.R. 
Nevada Univ., Las Vegas, NV (United States). [1992]. 173p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. Order Number DE92014683. Source: OSTI; 
NTIS; GPO Dep. 

Designs of selected components for a container are evaluated 
based on conservative loads and assumptions. The items selected 
for evaluation are a pintle and possible container topheads. An ex- 
isting pintle for use in another application is evaluated under a 
more severe axial load. The results show that the pintle is ade- 
quate with the existing design to a safety factor of at least three. 
Improvements are suggested which raises this safety factor to ap- 
proximately six. Several flat tophead designs are evaluated for 
stress under an annular load. The parameter selected for evalua- 
tion is the thickness of the circular plate. Results from a 1.5 inch 
thick plate are below a safety factor of three. Results with a 2 inch 
plate are improved, but marginal. Analysis results indicate that a 
thicker pintie or a stiffer plate will improve the design. Several 
curved tophead shapes are analyzed under an annular load. The 
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ASME flanged and dished shape displays more desirable proper- 
ties than others. A critical parameter is identified and changed to 
provide acceptable stress levels. 


20982 (DOE/NV/10872-T26) Design management and 
stress analysis of a circular rock tunnel for storage of spent 
nuclear fuel. Kandalaft-Ladkany, N. Nevada Univ., Las Vegas, NV 
(United States). [1992]. 70p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV10872. Order Num- 
ber DE92014684. Source: OSTI; NTIS; GPO Dep. 

In this report a Critical Path Method (CPM) diagram and a logic 
net are proposed for the design cycle of the rock tunnel system of 
a high level nuclear waste repository. Considerations for changes 
in the aspect ratios and geometry of the tunnel system, placement 
and spacing of the canisters, heat diffusion and heat transfer anal- 
ysis, stresses analysis and boring techniques are included in the 
CPM diagram and in logic net. This research project also deals 
with stress analysis, using the finite element method, of a circular 
rock tunnel, part of a system of tunnels used for the long term stor- 
age of high level nuclear waste. In the analysis, the tunnel is 
subjected to the pre-existing in-situ temperature and overburden 
loads, at construction. High thermal stresses develop later due to 
the long term influx of heat from the stored canisters. Results indi- 
cate that thermal stresses reach a critical level for the rock in the 
vicinity of the canisters which may lead to local collapse of the rock 
and possible damage to the canisters. Results of the analysis also 
imply the need for a continuous cooling scheme of the tunnel sys- 
tem to prevent overheating of the rock. 


20983 (DOE/OR/21497—1) Thermal on host rock of 
geologic repository: Final report. Mou, Ching-Hua. South Car- 
olina State Coll., , SC (United States). Mar 1986. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-840R21497. Order Number DE92013559. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Treating and handling of nuclear waste is difficult mainly because 
it remains hazardous. Proper treatment, storage, and disposal of 
those high-level radioactive wastes is not only necessary but also 
urgent. Various treatment and disposal techniques have been re- 
searched and proposed. Although reprocessing technology has 
been well developed and can be used to minimize the amount of 
radioactive waste, the nuclear wastes produced today are destined 
not for reprocessing but long term storage or final disposal. In ad- 
dition to the reprocessing of spent fuel, the isolation technology 
has also been considered. It takes time for any radioactive waste 
to decay to a level which is acceptable to the environment. If the 
spent fuel and nuclear waste can be isolated from biosphere long 
enough, say 1000 to 10,000 years, not necessary forever, there 
would not be any hazard. This is the key concept of most radioac- 
tive waste disposal or isolation technology. Various alternatives 
have been suggested for disposing or isolating radioactive waste 
from biosphere, such as subsea disposal, outer space disposal, 
and underground burial. Among these alternatives, only the under- 
ground burial method, or geological repository, is feasible 
technically and economically at this time. 


20984 (DOE/RL/11946-1-Vol.1) Waste Receiving and Pro- 
cessing Facility Module 1: Volume 1, Preliminary Design 

United Engineers and Constructors, Inc., Englewood, CO 
(United States). Western Operations. Mar 1992. 354p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
91RL11946. Order Number DE92015015. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Preliminary Design Report (Title 1) for the Waste Receiving 
and Processing (WRAP) Module 1 provides a comprehensive nar- 
rative description of the proposed facility and process systems, the 
basis for each of the systems design, and the engineering assess- 
ments that were performed to support the technical basis of the 
Title 1 design. The primary mission of the WRAP 1 Facility is to 
characterize and certify contact-handied (CH) waste in 55-gallon 
drums for disposal. Its secondary function is to certify CH waste in 
Standard Waste Boxes (SWBs) for disposal. The preferred pian 
consist of retrieving the waste and repackaging as necessary in 
the Waste Receiving and Processing (WRAP) facility to certify TRU 
waste for shipment to the Waste Isolation Pilot Plant (WIPP) in 
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New Mexico. WIPP is a research and development facility de- 
signed to demonstrate the safe and environmentally acceptable 
disposal of TRU waste from National Defense programs. Retrieved 
waste found to be Low-Level Waste (LLW) after examination in the 
WRAP facility will be disposed of on the Hanford site in the low- 
level waste burial ground. The Hanford Site TRU waste will be 
shipped to the WIPP for disposal between 1999 and 2013. 


20985 (DOE/RL/11946-1-Vol.3) Preliminary design for the 
Waste Receiving And Processing Facility Module 1: Volume 3, 
Outline specifications. United Engineers and Constructors, Inc., 
Englewood, CO (United States). Western Operations. Mar 1992. 
513p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-91RL11946. Order Number DE92015017. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents specifications related to the buildings and 
equipment of the wrap facility. The facility will retrieve, process, 
and certify transuranic, mixed, and low-level radioactive wastes for 


disposal. (CBS) 


20986 (DOE/RL/11946-1-Vol.4) Waste Receiving and Pro- 
cessing Facility, Module 1: Volume 4, Project cost estimate. 
United Engineers and Constructors, Inc., Englewood, CO (United 
States). Western Operations. Mar 1992. 160p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
91RL11946. Order Number DE92015018. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Report for the Waste Receiving and Processing (WRAP) 
Module 1 facility provides the Preliminary Design project cost esti- 
mate and the project construction schedule. The WRAP facility will 
retrieve and process transuranic, mixed, and low-level radioactive 
wastes for certification/preparation for disposal. 


20967 (DOE/RL/11946-1-Vol.5) Waste Receiving and Pro- 
cessing Facility, Module 1: Volume 5, Engineering studies. 
United Engineers and Constructors, Inc., Englewood, CO (United 
States). Western Operations. Mar 1992. 1188p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
91RL11946. Order Number DE92015019. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The WRAP facility at Hanford will retrieve, process, certify 
transuranic, mixed, and low level radioactive wastes for disposal/ 
either on-site or at the WIPP. The Conceptual Design Report for 
the Waste Receiving And Processing Facility, Module 1 (WRAP 1), 
established the technical benchmark. The UE&C Engineering 
Proposa/Work Plan proposed twenty Evaluation/Optimization Engi- 
neering Studies to evaluate design alternatives and critically 
examine functional performance requirements prior to commence- 
ment of Preliminary Design. Of these twenty studies, one has been 
eliminated as unnecessary (The Use of Scintered Metal Filters) 
due mainly to the lack of National Standards and to the fact that 
standard HEPA type filters are totally adequate for WRAP applica- 
tion. This report presents an executive summary of the remaining 
nineteen studies. 


20988 (DOE/RL/11946-1-Vol.6) Waste Receiving and Pro- 
cessing Facility, Module 1: Volume 6, Engineering 
assessments. United Engineers and Constructors, Inc., Engle- 
wood, CO (United States). Western Operations. Mar 1992. 949p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-91RL11946. Order Number DE92015020. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report evaluates the ability of the WRAP Module 1 Facility to 
achieve the required material throughput by developing a time and 
motion simulation model of the facility using the WITNESS Simula- 
tion Program. Analysis of the simulation model indicated that the 
required throughput of 6825 drums per year based on working 5.5 
hours in the Shipping & Receiving and Waste Process areas and 7 
hours in the NDA/NDE area for 175 days a year, as stated in the 
Functional Design Criteria (FDC) Rev. 1 and Supplemental Design 
Requirements Document (SDRD) Rev. 1, can be achieved. 


20989 (DOE/RL/11946-1-Vol.7) Waste Receiving and Pro- 
cessing Facility, Module 1: Volume 7, Project design criteria. 
United Engineers and Constructors, Inc., Englewood, CO (United 
States). Western Operations. Mar 1992. 247p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO06- 
91RL11946. Order Number DE92015021. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Project Design Criteria document for the WRAP facility at 
the Hanford Site is presented within a systems format. The WRAP 
Module 1 facility has been categorized into eight (8) engineering 
systems for design purposes. These systems include: receiving, 
shipping and storage, nondestructive assay/nondestructive exami- 
nation (NDA/NDE), waste process, internal transportation, building, 
heating ventilation and air conditioning (HVAC), process control, 
and utilities. Within each system section of this document, the 
system-specific requirements are identified. The scope of the sys- 
tem is defined, the design goals are identified and the functional 
requirements are detailed. 


20990 (DOE/WIPP-—91-005-Vol.2-Rev.1.0) Resource Conser- 
vation and Recovery Act, Part B Permit Application: Volume 2, 
Revision 1.0. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1990]. 1619p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950 
Order Number DE92014818. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, Part B ( Vol. 2) of the permit application for the 
WIPP facility, contains information related to the WIPP site on hy- 
drology, geology, maps, and rock salt properties. 


20991 (DOE/WIPP-91 -005-Vol.3-Rev.1.0) Resource Conser- 
vation and Recovery Act, Part B Permit Application: Chapter 
D, Appendix D1 (conclusion): Volume 3, Revision 1.0. Westing- 
house Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. [1992]. 1395p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-86AL31950. Order Num- 
ber DE92014819. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, Part B (Vol. 3) of the permit application for the WIPP 
facility, contains information related to the site characterization of 
the facility, including geology, design, rock salt evaluations, maps, 
drawings, and shaft excavations. (CBS) 


20992 (DOE/WIPP-91-005-Vol.6-Rev.1.0) Resource Conser- 
vation and Recovery Act, Part B Permit Application: Volume 6, 
Chapter D, Appendices D4—-D13: Revision 1.0. Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 
[1991]. 1133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE92014822. Source: OSTI; NTIS; INIS; GPO Dep. 

This report (Vol. 6) for the WIPP facility contains appendices on 
the following information: Site characterization; general geology; 
ecological monitoring; and chemical compatibility of waste forms 
and container materials. 


20993 (DOE/WIPP-91-005-Vol.7-Rev.1.0) Resource Conser- 
vation and Recovery Act Part B permit application: Volume 7: 
Revision 1.0. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1992]. 153p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE92014823. Source: OSTI; NTIS; INIS; GPO Dep. 

This .permit application (Vol. 7) for the WIPP facility contains 
appendices related to the following information: Ground water pro- 
tection; personnel; solid waste management; and memorandums 
concerning environmental protection standards. 


20994 (DOE/WIPP-91-057) Waste Isolation Pliot Plant sup- 
plementary roof support system underground storage area, 
Panel 1, Room 1. Westinghouse Electric Corp., Carlsbad, NM 
(United States). Waste Isolation Div. Oct 1991. 192p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE92013700. Source: OSTI; NTIS; 
INIS; GPO Dep. 

WIPP is designed to provide a full-scale facility to demonstrate 
the technical and operational principles for permanent isolation of 
defense-generated transuranic waste. It is also designed to provide 
a facility in which studies and experiments can be conducted. Bin 
Scale Tests are being planned as part of the WIPP Test Phase 
Performance Assessment Program described in the WIPP Test 
Phase Plan: Performance Assessment (DOE 1990 b). These Tests 
are anticipated to be conducted over a period of up to seven 
years. Room 1 of Panel 1 of the Underground Storage Area is to 





be used as the location of the Bin-Scale Tests to investigate the 
generation of gas from the waste that is proposed to be stored at 
the WIPP in the near future. The original design for the waste stor- 
age rooms in Panel 1 provided for a limited period of time during 
which to mine the openings and to emplace waste. Room 1 was 
initially mined to rough dimensions in 1986. Information obtained 
from the Site and Preliminary Design Validation (SPDV) program 
showed that the rooms would remain stable without ground support 
and that creep closure would not adversely affect equipment clear- 
ances during at least five years following excavation. 


20995 (DOE/WIPP-92-017) The inventory of radioactive 
material in the event of an underground accident at the point 
of release, its pathway to Station A, and the consequence of 
off-site dose to the public: Waste Isolation Pilot Plant Safety 
Assessment Report. Westinghouse Electric Corp., Carlsbad, NM 
(United States). Waste Isolation Div. Apr 1992. 51p. by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE92013792. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is a detailed review conducted by the Radi 
Engineering Section at the Waste Isolation Pilot Plant (WIPP), and 
is based on the fire and spill accidents as detailed in the Waste 
Isolation Pilot Plant (WIPP) Final Safety Analysis Report (FSAR) 
WP 02-9, Chapter 7. In this report, the mechanisms, conditions, 
and sequence of events that could result in an underground acci- 
dent are identified. Then the airborne particulate reduction and 
removal factors and the deposition of radioactive material in trans- 
port from release point to the environment are discussed. Finally, 
the possible radiation dose received by the public if all safeguards 
fail and the worst accident occurs, is evaluated. 


20996 (DPST-83-590) Mobility of '%1 in buried waste. 
Hawkins, J.R. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Lab. 15 Jun 1983. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE92013357. Source: OSTI; NTIS; 
GPO Dep. 

To quantify the potential for '2*1 to migrate from buried waste at 
the Savannah River Plant (SRP) burial ground, a four year study 
was made. Spent ber! saddles containing 68.7 mCi of 12°! from 
separations process air filters were buried in a 10 ft. x 10 ft. x 12 
ft. deep lysimeter exposed to normal weather conditions at the 
burial ground. During the four year study leaching and migration 
released 48.5 nCi of '2°1 from the 68.7 mCi buried in the lysimeter. 
This represents an average 1.77 x 10~’ fraction/year released. 
The release rate was relatively constant during the four years, 
varying mainly with seasonal rainfall. Calculations based on these 
results indicate a release of <3 uCi/year of '2°1 from SRP buried 
waste to the groundwater. Qualitatively this release and subsequent 
migration has recently been confirmed by measurement of 0.25 pCi 
1291 /1 in water from a well 600’ southwest of the burial ground. 


20997 (DPST-85-688) Environmental information docu- 
ment: Savannah River Laboratory Seepage Basins. Fowler, 
B.F.; Looney, B.B.; Simmons, R.V.; Bledsoe, H.W. Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (United States). Savannah 
River Lab. Mar 1987. 229p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001 ;ACO9- 
89SR18035. Order Number DE92013987. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document provides environmental information on postulated 
closure options for the Savannah River Laboratory Seepage Basins 
at the Savannah River Plant and was developed as background 
technical documentation for the Department of Energy's proposed 
Environmental Impact Statement (EIS) on waste management ac- 
tivities for groundwater protection at the plant. The results of 
groundwater and atmospheric pathway analyses, accident analysis, 
and other environmental assessments discussed in this document 
are based upon a conservative analysis of all foreseeable scenar- 
ios as defined by the National Environmental Policy Act (CFR, 
1986). The scenarios do not necessarily represent actual environ- 
mental conditions. This document is not meant to be used as a 
closure plan or other regulatory document to comply with required 
federal or state environmental regulations. 
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20998 (DPST-87-667) Characterization recommendations 
for waste sites at the Savannah River Plant. Carlton, W.H.; Gor- 
don, D.E.; Johnson, W.F.; Kaback, D.S.; Looney, B.B.; Nichols, 
R.L.; Shedrow, C.B. Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (United States). Savannah River Lab. Nov 1987. 444p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC0S-76SR00001 ;AC09-89SR18035. Order Number 
DE92013201. Source: OSTI; NTIS; INIS; GPO Dep. 

One hundred and sixty six disposal facilities that received or may 
have received waste materials resulting from operations at the Sa- 
vannah River Plant (SRP) have been identified. These waste range 
from innocuous solid and liquid materials (e.g., wood piles) to 
process effluents that contain hazardous and/or radioactive con- 
stituents. The waste sites have been grouped into 45 categories 
according the the type of waste materials they received. Waste 
sites are located with SRP coordinates, a local Department of En- 
ergy (DOE) grid system whose grid north is 36 degrees 22 minutes 
west of true north. DOE policy is to close all waste sites at SRP in 
@ manner consistent with protecting human health and environment 
and complying with applicable environmental regulations (DOE 
1984). A uniform, explicit characterization program for SRP waste 
sites will provide a sound technical basis for developing closure 
plans. Several elements are summarized in the following individual 
sections including (1) a review of the history, geohydrology, and 
available characterization data for each waste site and (2) recom- 
mendations for additional characterization necessary to prepare a 
reasonable closure plan. Many waste sites have been fully charac- 
terized, while others have not been investigated at all. The 
approach used in this report is to evaluate available 
quality and site history data. For example, data are 
compared to review criteria to help determine what additional infor- 
mation is required. The review criteria are based on regulatory and 


DOE guidelines for acceptable concentrations of constituents in 
groundwater and soil. 


20999 (DUH-10746) H.E.W. - 300 Area - Metal turnings - 
Fire hazard. Huey, W.R. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). Explosives Dept. 31 Jul 1943. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92013315. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses means to extinguish magnesium 
fires in metal turnings at the Hanford Engineer Works 300 Area. 
The storage of metal turnings in 55 gallon drums presented a fire 
hazard, for which an effective means for extinguishing the fire had 
not been presented. This memorandum is dated July 1943. (JL) 


21000 (DUH-10824) Project 9536 - HEW - 300 Area: Metals 
turnings fire hazard. Huey, W.R. Hanford Works, Richland, WA 
(United States). 11 Aug 1943. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92013316. Source: OSTI; NTIS (US Sales Only); GPO 


This report discusses the use of coal tar to extinguish potential 
magnesium fires in stored metal turnings at the Hanford Engineer 
Works. The report is dated August 11, 1943. (JL) 


21001 (EGG-WTD-9870-Rev.1) Buried Waste in 
Demonstration Plan: Revision 1. Kosteinik, K.M. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Dec 1991. 93p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92012223. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document presents the plan of activities for the Buried 
Waste Integrated Demonstration (BWID) program which supports 
the environmental restoration (ER) objectives of the Department of 
Energy (DOE) Complex. Discussed in this plan are the objectives, 
organization, roles and responsibilities, and the process for imple- 
menting and managing BWID. BWID is hosted at the Idaho 
National Engineering Laboratory (INEL), but involves participants 
from throughout the DOE Complex, private industry, universities, 
and the international community. These participants will support, 
demonstrate, and evaluate a suite of advanced technologies repre- 
senting a ive remediation system for the effective and 
efficient remediation of buried waste. The processes for identifying 
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technological needs, screening candidate technologies for applica- 
bility and maturity, selecting appropriate technologies for 
demonstration, field demonstrating, evaluation of results and trans- 
ferring technologies to environmental restoration programs are also 
presented. This document further describes the elements of project 
planning and control that apply to BWID. It addresses the manage- 
ment processes, operating procedures, programmatic and technical 
objectives, and schedules. Key functions in support of each 
demonstration such as regulatory coordination, safety analyses, 
risk evaluations, facility requirements, and data management are 
presented. 


21002 (EUR-12773) Wind tunnel tests of a deep seabed 
penetrator model. Visintini, L. (Aermacchi Spa, Varese (IT)); Mur- 
ray, C.N. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. 61p. Contract 2450-84-08 ED ISP |. Source: 
OSTI; NTIS (US Sales Only); INIS. 

C.C.R. Euratom Ispra are currently involved in studies on the 
possibility of storing radioactive wastes in deep ocean sediment 
beds. The report summarizes the results of wind tunnel tests per- 
formed in March 1985 on a 1:2.5 scale model of a European 
Standard Penetrator in Aermacchi low wind tunnel. Tests 
covered the measurement of overall fluid dynamic forces at varying 
angle of attack and measurement of unsteady pressures acting on 
the instrumentation head protruding in the penetrator’s wake. Over- 
all force coefficients were found to be in good agreement with 
predictions. Unsteady pressures were found to be much smaller 
than expected so that no mechanical damage to instrumentation is 
to be foreseen even at the high dynamic pressures typical of the 
penetrator moving into water. The present work has been under- 
taken under contract 2450-84-08 ED ISP | of C.C.R. EURATOM 
ISPRA. 


21003 (EUR-12777/1) The use of an impedance antenna 
for hole closure detection. Phase |: Definition of measurement 
problems and antenne type. Murray, C.N. (Commission of the 
European Communities, ispra (IT). Joint Research Centre); Fortes- 
cue, T.R. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. 56p. Contract No 2599-84-12 ED. Source: 
OSTI; NTIS (US Sales Only); INIS. 

C.C.R. Euratom Ispra are currently involved in studies on the 
possibility of storing radioactive wastes in deep ocean sediment 
beds. The proposal involves sealing the wastes into torpedo 
shaped penetrators, which can then be dropped into the ocean 
over areas where the bottom is suitable. The weight and shape of 
the penetrators is such that they achieve high terminal velocities 
(30-50m/s), and in consequence, bury themselves to a consider- 
able depth in suitable clay sediments. Fundamental to the concept 
is a requirement that the hole made by the entry of the penetrator 
shall close up again above it, and form an effective seal. This is 
because it is inevitable that over a period of several hundred 
years, the containers will become corroded, and when this hap- 
pens, there must be no possibility of any radioactive species 
migrating, or being transported to the surface of the sediment. The 
Hole Closure Problem is thus fundamental to such studies. 


21004 (EUR-12777/2) The use of an impedance antenna 
for hole closure detection. Phase Ii: Detalled antenna design, 
electronics and software development. Murray, C.N. (Commis- 
sion of the European Communities, Ispra (IT). Joint Research 
Centre); Fortescue, T.R. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. 129p. Contract No 
2599-84-12 ED. Source: OSTI; NTIS (US Sales Only); INIS. 
C.C.R. Euratom Ispra are currently involved in studies on the 
possibility of storing radioactive wastes in deep ocean sediment 
beds. The proposal involves sealing the wastes into torpedo 
shaped penetrators, which can then be dropped into the ocean 
over areas where the bottom is suitable. The weight and shape of 
the penetrators is such that they achieve high terminal velocities 
(30-50m/s), and in consequence, bury themselves to a consider- 
able depth in suitable clay sediments. Fundamental to the concept 
is a requirement that the hole made by the entry of the penetrator 
shall close up again above it, and form an effective seal. This is 
because it is inevitable that over a period of several hundred 
years, the containers will become corroded, and when this hap- 
pens, there must be no possibility of any radioactive species 
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migrating, or being transported to the surface of the sediment. The 
Hole Closure Problem is thus fundamental to such studies. 


21005 (EUR-12941) The Oklo phenomenon as an analogue 
of radioactive waste disposal. A review. Berzero, A. (Pavia 
Univ. (IT). Ist. di Chimica); D'Alessandro, M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. 86p. 
Contract (3060-86-11ED ISP |). Source: OSTI; NTIS (US Sales 
Only); INIS. 

This work demonstrates the utility of the Oklo uranium ore de- 
posit and natural fission reactors as a long time scale analogue for 
man-made radioactive waste repositories. Oklo has opened a new 
horizon representing an unrivalled opportunity to apply isotopic 
geochemistry to the study of migrations of fission products after an 
extremely long cooling and storage time and to define the 
processes involved in the transport of these elements through geo- 
logical materials. This is the topic of the first section of this report. 
in the second section the information available on retention or mi- 
gration at Oklo of the most interesting fission products is presented 
trying to illustrate how relevant the Oklo experience is in formulat- 
ing predictions on the destiny of high activity waste disposed of in 
stable geological formations. 


21006 (EUR-13263) The HAW project: demonstration facil- 
ity for the disposal of high-level waste in salt. Rothfuchs, T. 
(Geselischaft fuer Strahlen-und Umweltforschung mbH Muenchen, 
Remlingen (DE). Inst. fuer Tieflagerung); Duijves, K.A. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
157p. Contract Fl1W/0003-D(B). Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report is the so-called Synthesis report 1985-1989 of the in- 
ternational HAW project performed in the 800 m level of the ASSE 
salt mine in the Federal Republic of Germany. The major objective 
of this project is the pilot testing and demonstration of safe 


methods for the final disposal of high-level radioactive waste in ge- 
ological salt-deposits. The HAW-project is carried out by the 
GSF-Institut fuer Tieflagerung (IFT) in cooperation with the French 
Agence Nationale pour la Gestion des Dechets Radioactifs (AN- 


DRA); the Spanish Empresa Nacional de Residuos Radioactivos 
S.A (ENRESA) and the Netherlands Energy Research Foundation 
(ECN). During the years 1985 to 1989 the underground test field 
was excavated and after some delays in the licensing procedure, 
the emplacement of 30 vitrified highly radioactive canisters (con- 
tainers) is now envisaged for early 1991. 32 refs; 76 figs., 11 tabs. 


21007 (EUR-13275) The geological, geochemical, topo- 
graphical and hydrogeological characteristics of the Broubster 
natural analogue site, Caithness. Ball, T.K. (British Geological 
Survey Keyworth (GB)); Milodowski, A.E. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 185p. 
contract Fl1W/0073/UK. Source: OSTI; NTIS (US Sales Only); 
INIS. 

One of the four analogue sites chosen for investigation by the 
British Geological Survey is the uranium mineralization at Broub- 
ster, Caithness, Scotland. Naturally occurring uranium has been 
leached from a thin mineralized limestone horizon and has been 
carried by groundwater flow into a peat bog about 100 m away. 
This process has probably been going on for at least 5 000 years. 
Standard surveying, hydrogeological and geochemical methods 
have been applied in the investigation and analysis of the area. 
Selected samples of the mineralization, peat soils and associated 
groundwaters have been examined in detail. This report summa- 
rizes the main findings accumulated since 1968 when the site was 
first discovered, and provides a useful information base for further 
modelling work. 27 refs.; 12 plates; 40 figs.; 17 tabs. 


21008 (EUR-13279) The location of uranium in source 
rocks and sites of secondary deposition at the Needile’s Eye 
natural analogue site, Dumfries and Galloway. Basham, |.R. 
(British Geological Survey, Edinburgh, (GB)); Hyslop, E.K.; 
Milodowski, A.E.; Pearce, J.M. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. 55p. Contract 
Fl1W/0073/UK. Source: OSTI; NTIS (US Sales Only); INIS. 

The British Geological Survey has been conducting a coordi- 
nated research programme at the natural analogue site of Needle’s 
Eye at Southwick on the Solway coast in south-west Scotland. This 





study of a naturally radioactive geochemical system has been car- 
ried out with the aim of improving our confidence in using predictive 
models of radionuclide migration in the geosphere. This report de- 
scribes results of integrated mineralogical techniques which have 
been applied to the study of both the source-term and sites of 
secondary accumulation of uranium. Pitchblende in a polymetallic- 
carbonate breccia vein exposed in ancient sea-cliffs is the main 
source of labile uranium although other uranium-bearing minerals 
present in the granodiorite and hornfelsed siltstone host-rocks 
present probable ancillary leachable sites. In keeping with the com- 
plex chemistry of the primary sulphide-rich mineralization, a large 
variety of secondary U minerals has been recorded among which 
arsenates and hydrous silicates appear to predominate. Uranium 
transported in groundwaters draining the cliffs has accumulated in 
organic-rich estuarine/intertidal mudflat sediments of Quaternary 
age. Charged particle track registration techniques have demon- 
strated convincingly the effectiveness of humified organic matter in 
retarding uranium transport and, coupled with scanning electron 
microscopy, have indicated the important role of living plants and 
bacteria in uranium uptake and concentration. Computer codes 
used: CHEMVAL; CHEMTARD 5 figs.; 64 plates; 37 refs. 


21009 (EUR-13399) The HAW project: demonstration facil- 
Ky for the disposal of high-level waste in salt. Rothfuchs, T. 
(Gesellschaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Remlingen (DE). Inst. fuer Tieflagerung); Duijves, K.A. Commission 
of the European Communities, Lux (Luxembourg). 1991. 
187p. Contract Fl1W/0003-D(B). Source: OSTI; NTIS (US Sales 
Only); INIS. 

This publication is the interim report 1988-89 of the international 
HAW project performed in the 800 m level of the Asse salt mine in 
the Federal Republic of Germany. The major objective of this 
project is the pilot testing and demonstration of safe methods for 
the final disposal of high-level radioactive waste in geological salt 
deposits. The HAW-project is carried out by the GSF-institut fuer 
Tieflagerung (IFT) in cooperation with the French Agence Nationale 
pour la Gestion des Dechets Radioactifs (ANDRA); the Spanish 


Empresa Nacional de Residuos Radiactivos S.A. (ENRESA) and 
the Netherlands Energy Research Foundation (ECN). After some 
delays in the licensing procedure the emplacement of 30 vitrified 
highly radioactive canisters (containers) is now envisaged for early 
1991. 20 refs.; 92 figs.; 14 tabs. 


21010 (EUR-13634) Performance assessment of confine- 
ments for medium-level and a-contaminated waste Pacoma 
project Rock salt option. Hirsekorn, R.P.; Nies, A.; Rausch, H.; 
Storck, R. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. 297p. Contract NFI1W/0044-D. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the framework of the European R and D programme on Man- 
agement and storage of radioactive waste, Task 5 the project 
Performance assessment of confinement of medium-level and a- 
contaminated waste (Pacoma) was carried out. The overall 
objective of this project is the assessment of the consequences as- 
sociated with deep disposal of radioactive waste in three types of 
geological formation. The objective of the present contribution to 
the Pacoma project is to develop and demonstrate procedures for 
radiological safety of repositories in salt domes. An analogue study 
has been performed by the Dutch energy research foundation 
ECN, where alternative disposal concepts in different salt forma- 
tions were investigated. In the present report, how far appropriate 
choice of the repository design parameters can improve the whole 
system is discussed. The research covers deterministic calcula- 
tions for three scenarios: the normal evolution scenario with 
subrosion of the salt dome, the combined brine intrusion scenario 
with brine intrusion from brine pockets and via an anhydrite vein, 
and the human intrusion scenario of solution mining of a storage 
cavern. For the combined brine intrusion scenario alternative waste 
inventories, different disposal concepts, variants of the layout of 
dams and sealings are investigated, and results obtained from vari- 
ations of parameter values are discussed. Additionally, for this 
scenario comprehensive probabilistic calculations have been car- 
ried out with the help of a Monte Carlo simulation. Results are 
discussed in the form of an uncertainty analysis of the maximum 
dose and global sensitivity studies of system parameters. 
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21011 (EUR-13651) Study of the interactions between or- 
ganic matter and transuranic elements. Moulin, V. (CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (FR). Direction du 
Cycle du Combustible); Billon, A.; Theyssier, M.; Dellis, T. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. 45p. Contract No FI1W/0068/UK. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The study of the occurrence of humic substances present in nat- 
ural waters and their physico-chemical properties, in particular their 
complexing behaviour, constitutes the main objectives of this re- 
search programme. in the first part, the report presents the 
description of the selected aquifer (representative of a granitic geo- 
logical formation: Fanay-Augeres), the method for the collection 
and concentration of the humic substances (a sorption technique) 
and their characterization by different physico-chemical techniques 
(elementary and mineral composition, spectroscopic properties, 
size, proton capacity, datation). The results show that Fanay- 
Augeres humic substances (considered as site-specific humic 
substances) represent 41% of the total organic carbon (TOC) 
present in the aquifer (2ppm) and have properties similar to other 
aquatic humic substances. The second part describes the study of 
the interactions occurring between these humic substances and 
trivalent cations (Eu and Am). Two different analytical methods 
have been developed to perform these investigations: spectropho- 
tometry and size-exclusion chromatography. Interaction constants 
and complexing capacities have been determined and compared 
with literature data. Fanay-Augeres humic substances present 
complexing for trivalent actinides which agrees with published data. 
Further developments needed in complexation studies are de- 
scribed. 10 figs.; 15 tabs.; 39 refs. 


21012 (EUR-13662) Mechanisms and interaction phenom- 
ena in releases in a low- and medium-level waste 
disposal system. Brodersen, K. (Riso National Lab. Roskilde 
(DK)); Nilsson, K. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. 92p. Contract FI1W/0089-DK. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report covers work done 1986-1990 at Riso National Labo- 
ratory as part of the third EC Research Programme on Radioactive 
Waste Management. The report is divided into three parts: (1) 
Waste product characterization: - leaching and volume stability of 
cemented ion-exchange resins. - Hydroscopic properties of ce- 
mented and bituminized radioactive waste. - Water uptake and 
swelling of bituminized waste, water migration in bitumen mem- 
branes and measurements of swelling pressures. - Ageing of 
bituminized products. (2) Barrier material properties: - The influ- 
ence of the pore structure in concrete on the hydraulic transport of 
water and ions through concrete barriers was investigated - Heal- 
ing of cracks in concrete barriers by precipitation of calcium 
carbonate was demonstrated experimentally - Transport of compo- 
nents between two thin plates of cement paste with different 
composition stored together in water - The structure of degraded 
cement paste was studied using SANS (small angle neutron scat- 
tering). (3) Interaction phenomena: - Integral experiments with 
migration of radioisotopes from cemented waste through barriers 
made from kaolin, chalk or concrete were made under different ex- 
ternal conditions. 51 figs., 15 tabs., 25 refs. 


21013 (EUR-13664) Solubility limits of radionuclides in in- 
terstitial water. Americium in cement. Task 3. Characterization 
of radioactive waste forms. A series of final reports (1985-89). 
No 34. Vitorge, P. (CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (FR)); Tran The, P. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. 39p. Contract FI1W/0190 F. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The migration of actinides inside cement (or concrete) is very 
slow, even when the material is saturated with water: precipitation 
of actinide hydroxide explains this retention phenomenon. The aim 
of this work is to measure Am solubility in aqueous solutions equili- 
brated with CPA55 cement to: (i) compare it with thermodynamic 
predictions; and (ii) correlate it to (future) migration measurements 
of Am through cement discs. 12 figs.; 8 tabs.; 3 refs. 


21014 (EUR-13666) Characterization of clay (bentonite)/ 


crushed granite mixtures to bulld barriers against the migra- 
tion of radionuclides: diffusion studies and physical 
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properties. Mingarro, E. (Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas, Madrid (ES)); Rivas, P.; Villar, 
L.P. del; Cruz, B. de la; Gomez, P.; Hernandez, A.; Turrero, M.J.; 
Villar, M.V.; Campos, R.; Cozar, J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 136p. Contract 
FI1W/0191-E (TT). Source: OSTI; NTIS (US Sales Only); INIS. 

In Spain, the possibility is being considered of storage of ra- 
dioactive waste in granitic rocks, using Spanish clays as backfill 
and sealing materials. The study and selection of these materials 
is the objective of the project, accomplished with Community finan- 
cial support under CEC contract No FIl1W-0191-E (TT). With the 
aim of minimizing the chemical-mineralogical disequilibrium be- 
tween the granitic rock and the artificial barrier, the possibility has 
been studied of using molten granite as an additive and illite as 
clayish material, instead of the normal use of smectite (montmoril- 
lonite). The studies have been carried out on 30 commercial 
Spanish clays and two kinds of granite and have been orientated 
to the selection of materials and the optimization of the clay-granite 
mixtures, chemical characterization, mechanics and physics of the 
mixtures and compacted blocks, determination of their behaviour in 
the gradient fields of temperature, pressure and chemical potentials 
and to the determination of the migration parameters. 59 Figs.; 6 
Micrograph; 52 Tabs.; 30 Refs. 


21015 (EUR-13667) Corrosion of container and infrastruc- 
ture materials under clay repository conditions. Debruyn, W. 
(Studiecentrum voor Kernenergie, Mol (BE)); Dresselaers, J.; Ver- 
meiren, P.; Kelchtermans, J.; Tas, H. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 129p. Contract No 
FI1W/0033-B. Source: OSTI; NTIS (US Sales Only); INIS. 

With regard to the disposal of high-level radioactive waste, it was 
recommended in a IAEA Technical Committee meeting to perform 
tests in realistic environments corresponding with normal and acci- 
dental conditions, to qualify and apply corrosion monitoring 
techniques for corrosion evaluation under real repository conditions 
and to develop corrosion and near-field evolution models. The ac- 
tual Belgian experimental programme for the qualification of a 
container for long-term HLW storage in clay formations complies 
with these recommendations. The emphasis in the programme is 
indeed on in situ corrosion testing and monitoring and on in situ 
control of the near-field chemistry. Initial field experiments were 
performed in a near-surface clay quarry at Terhaegen. Based on a 
broad laboratory material screening programme and in agreement 
with the Commission of the European Communities, three refer- 
ence materials were chosen for extensive in situ overpack testing. 
Tv0.2 Pd and Hastellioy C-4 were chosen as reference corrosion 
resistant materials and a low-carbon steel as corrosion allowance 
reference material. This report summarizes progress made in the 
material qualification programme since the CEC contract of 1983- 
84. 57 Figs.; 15 Tabs.; 18 Refs. 


21016 (EUR-13668) Near-field modelling in cement envi- 
ronments. Task 3. Characterization of radioactive waste forms. 
A series of final reports (1985-89). No 32B. Haworth, A. 
(UKAEA-Harwell Lab. (GB). Theoretical Physics Div.); Sharland, 
S.M.; Tweed, C.J. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. 28p. Contract Fl1W/0184 - Part B. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The models used in the assessment of the performance of a ra- 
dioactive waste repository are necessarily simple and must make 
assumptions in many areas. The aim of this project is to develop 
research models to examine various physical and chemical pro- 
cesses in the nearfield of a repository in more detail to justify some 
of these assumptions. The Cheqmate program has been devel- 
oped to study coupled chemistry and ionic-transport processes. 
The numerical method used in the program has recently been im- 
proved and models of sorption included in the chemical part of the 
code. A model of the degradation of cement in a repository has 
been developed using Cheqmate. In a previous study, the scale of 
perturbation to the ground-water chemistry surrounding a repository 
due to the ingress of high pH from the backfill was investigated. 
The thermodynamic description of clay has been improved and 
used in a validation exercise for Cheqmate from information pro- 
vided by the British Geological Survey. A model of diffusion/ 
sorption experiments through cement has also been developed. 
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This model is intended to provide a framework for modelling trans- 
port of sorbing species through cement. 11 figs.; 4 tabs.; 20 refs. 


21017 (EUR-13670) Radiolytic oxidation. Burns, W.G.; 
Ewart, F.T.; Hobley, J.; Smith, A.J.; Walters, W.S.; Williams, S.J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 110p. Contract Fl1W/0029-UK. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Work under the Radiolytic Oxidation Contract from 1986 until 
April 1989 is reported. The effects of alpha- and gamma-irradiation 
on the chemistries of plutonium, neptunium and technetium, under 
conditions representative of the near fields of intermediate and 
high level waste repositories, were investigated. Gammaz-radiolysis 
of Np (IV) results in oxidation in solutions below pH 12. Solutions 
of Te (Vil) are reduced to Te (IV) by gamma-irradiation in contact 
with blast furnace slag/ordinary Portland cement under an inert at- 
mosphere but not when in contact with pulverized fuel ash/ordinary 
Portland cement. Tc (IV) is shown to be susceptible to oxidation by 
the products of the alpha-radiolysis of water. The results of ‘overall 
effects’ experiments, which combined representative components 
of typical ILW or HLW near fields, supported these observations 
and also showed enhanced plutonium concentrations in alpha- 
irradiated, HLW simulations. Mathematical models of the behaviour 
of plutonium and neptunium during gammaz-radiolysis have been 
developed and indicate that oxidation to Pu (VI) is possible at dose 
rates typical of those expected for HLW. Simulations at ILW dose 
rates have indicated some effect upon the speciation of neptunium. 
Laboratory studies of the gamma-irradiation of Np (IV) in bentonite- 
equilibrated water have also been modelled. Computer code used: 
PHREECQE, 8 Figs.; 48 Tabs.; 38 refs. 


21018 (EUR-13673) Studies of the physico-chemical prop- 
erties on the transuranian elements in connection with the 
migration phenomenon in the geosphere. Task 3 Characterize- 
tlon of radioactive waste forms. A series of final 
(1985-89). Vitorge, P. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (FR)); Oliver, J.; Mangin, J.P.; Billon, A. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
134p. Contract Fl1W/0035-F. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the first part, the properties of the transuranium elements 
(TRU) mainly Pu Np Am have been investigated in terms of com- 
plexation by OH and COS ligands in aqueous solution. The species 
which are formed in given physicochemical conditions (ionic 
strength, concentrations...) are studied with no direct reference to 
well defined ground waters. Equilibrium constants of complexes 
and redox potential values are useful in the drawing up of Pour- 
baix's diagrams. Areas of stability of species in function of Eh pH 
pCO2 are given for the different elements in a few cases. The sec- 
ond part of this report deals with the study of the transfer of tritiated 
water cesium and strontium through highly compacted clay (diffu- 
sion coefficient). In a third part a code for the computation of ion 
migration and diffusion in areas close to radwaste storage facilities 
has been developed. This type of application was found to require 
a mesh pattern and boundary conditions different from the usual, 
which justifies the writing of a new code called CONDIMENT. 
(Convection and Diffusion of elements) 49 figs.; 18 tabs.; 21 refs. 


21019 (EUR-13675) Report on stages 3 and 4: testing of 
coupled chemical transport models. Read, D. (Atkins (W.S.) and 
Partners, Epsom (GB)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. 233p. Contract Fl1W/0077. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Chemval is an international exercise aimed at the verification 
and validation of predictive models describing groundwater specia- 
tion and geochemical transport. As a component of the CEC 
Mirage project (Migration of radionuclides in the geosphere) - sec- 
ond phase, Chemval is being carried out within the framework of 
the third Community R and D programme on radioactive waste 
management and storage (1985-89). This report describes the 
methodology employed and results obtained for 15 verification 
tests of varying complexity. The outcome of validation studies 
against two well-characterized experimental systems is also 
assessed in terms of the requirements for radiological risk assess- 
ment. Chemval is funded jointly by the Commission of the 





European Communities and Her majesty’s Inspectorate of Pollution 
- UK Department of the Environment. 75 refs., 67 figs; 21 tabs. 


21020 (EUR-13676) Physical and chemical parameters ac- 
quisition in situ, in deep clay. Development of sampling and 
testing methods. Lajudie, A. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (FR). Inst. de Recherche Technologique 
et de Developpement Industriel (IRDI)); Coulon, H.; Geneste, P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 84p. (In French). Contract Fl1W/0208. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Knowledge of deep formation for radioactive waste disposal re- 
quires field-tests or bench-scale experiments on samples of the 
site material. In the case of clay massifs the taking of cores and 
the sampling of these are particularly difficult. The most suitable 
materials and techniques were selected from a study of clay colling 
and conservation methods. These were used for a series of core 
samples taken at Mol in Belgium. Subsequently permeability mea- 
surements were carried out in laboratory on samples from vertical 
drilling and compared with in situ measurements. The latter were 
made by horizontal drillings from the shaft excavation of the under- 
ground facility HADES at Mol. There is a good overall agreement 
between the results of the two types of measurements. 25 figs.; 4 
tabs.; 12 refs.; 16 photos. 


21021 (EUR-13887) Decontamination of evaporator con- 
centrates containing cesium, strontium and transuraniums. 
Dozol, J.F. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France)); Eymard, S.; Gambade, R.; La Rosa, G.; 
Casas i Garcia, J. Commission of the European Communities, 
Abingdon (UK). JET Joint Undertaking. 1992. 207p. (in French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reprocessing produces medium activity liquid wastes. These 
wastes are evaporated, the distillate is discharged into the environ- 
ment and all active and inactive salts are concentrated, leading to 
an important volume of wastes. The objective of this work is to 
separate long-lived radionuclides into a small volume addressed to 


a geological formation from the large volume of the concentrate, 


this concentrate after embedding is disposed on surface site. Sup- 
ported liquid membranes (S.L.M.s) are used because they enable 
us to use low inventory of organic phase, hence to use very 
sophisticated and expensive extractants. To confirm the results ob- 
tained with simulated wastes, tests were carried out with genuine 
concentrate using two S.L.M.s: the first one with CMPO/TBP di- 
luted in decalin, the second one impregnated by the mixture 
DC18-C-6/decanol/hexylbenzene. The decontamination factor (DF) 
achieved for actinides is about 100 with the CMPO/TBP SLM. The 
DF is increased by the second membrane: after treatment with 
crown ether SLM, the total DF is higher than 400. 


21022 (FEMP-2247) Controlling surface runoff from aoe 
logical and mixed waste storage pits at a US 
Energy facility. Diggs, |.W. Westinghouse Environmental a 
ment Co. of Ohio, Cincinnati, OH (United States). Fernald 
Environmental Management Project. 11 May 1992. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
860R21600. (CONF-920658-1: Eco-world exhibition and 
conference on ecology, economics and engineering, Washington, 
DC (United States), 14-17 Jun 1992). Order Number DE92013982. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes efforts towards containment of surface 
runoff from radioactive waste/mixed waste sites at the Fernald En- 
vironmental Management Project. (CBS) 


21023 (FEMP-2259) Remediation status at the Fernald En- 
vironmental Management Project. Craig, J.R. (Westinghouse 
Environmental Management Co. of Ohio, Cincinnati, OH (United 
States). Fernald Environmental Management Project); Hopper, 
J.P.; Myers, R.W. Westinghouse Environmental Management Co. 
of Ohio, Cincinnati, OH (United States). Fernald Environmental 
Management Project. [1992]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-860R21600. Order 
Number DE92014033. Source: OSTI; NTIS; INIS; GPO Dep. 
During its thirty-six years of operation, the Feed Materials 
Production Center (FMPC), recently-renamed the Fernald Environ- 
mental Management Project (FEMP), generated large quantities of 
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radioactive, hazardous, and mixed wastes. Some of these wastes 
have migrated into the surrounding soil and water supply. After 
preliminary characterization studies in 1986 and the cessation of 
production in 1989, environmental remediation at the site is now in 
full swing. As a CERCLA National Priorities List (NPL) site, opera- 
tions are being conducted under a Consent Agreement between the 
US Environmental Protection Agency (EPA) and the Department of 
Energy (DOE), the ultimate goal of which is to decommission and 
demolish facilities and restore the environment. This paper de- 
scribes the FEMP’s environmental and regulatory problems, 
management approaches, current status, and future plans. 


21024 (FEMP-—2263) MAWS: A development program and 
demonstration to reduce vitrification remediation treatment 
costs. Diggs, |.W.; Gimpel, R.F. Westinghouse Environmental 
Management Co. of Ohio, Cincinnati, OH (United States). Fernald 
Environmental Management Project. [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
860R21600. (CONF-920851-15: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92014354. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Low-Level radioactive and mixed waste remediation is a major 
concern at US Department of Energy (DOE) sites across the 
country. Vitrification (making glass of the waste) has not been ex- 
tensively used in the DOE complex largely because of the belief 
that vitrification lends itself to treating mainly low-volume, high-level 
radioactive wastes. The Minimum Additive Waste Stabilization 
(MAWS) program will demonstrate that vitrification is an economi- 
cal treatment alternative for some types of low-level radioactive 
and mixed waste. This paper will summarize how millions of dollars 
in savings are possible for the remediation efforts at the Fernald 


Environmental Management Project (FEMP) located near Cincin- 
nati, Ohio. 


21025 (FEMP-2266) Uranium in solis integrated demon- 
stration: 1992 update. Nuhfer, K.R. Westi Environmental 
Management Co. of Ohio, Cincinnati, OH (United States). Fernald 
Environmental Management Project. Apr 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
860R21600. (CONF-920851-13: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92014256. 
Source: OSTI; NTIS; INIS; GPO Dep 

The Uranium in Soils Integrated Demonstration (ID) was initiated 
in 1991. The Fernald Environmental Management Project (FEMP), 
previously known as the Feed Materials Production Center 
(FMPC), was selected as the host site for the Uranium in Soils ID. 
The principle focus in 1991 was to establish the management 
structure and objectives for the ID. In 1992 the technical activities 
in support of the ID goals were initiated. The emphasis this year 
has been on the development and demonstration of improved field 
screening technologies, obtaining chemical and physical data on 
the uranium waste forms in the host site soils, and initiating the de- 
velopment of uranium/soil separation technologies. This document 
will discuss the established TSG charters, accomplishments to 
date, current activities and future activities in support of the 1992 
emphasis and the long term goals of the ID. 


21026 (GSF-27/91) Analysis of the long-term safety of ult- 
mate storage concepts for heat generating radioactive wastes. 
Buhmann, D. (GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung); Nies, A.; Storck, R. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
May 1991. 267p. (in German). (GSF-TL-20/91). Order Number 
DE92528532. Source: OSTI; NTIS (US Sales Only); INIS. 

An overall assessment of the studied ultimate storage concepts 
provides as the best concept in terms of best estimate values pure 
drift emplacement on three levels with advanced MAW (SL3) con- 
ditioning. When MAW and HAW are stored together, there are no 
cold emplacement fields for MAW so that the rock convergence 
leads to a rapid encapsulation of the storage sites. The poorest 
concept turned out to be pure drift emplacement with customary 
MAW (SL3) conditioning. Under this concept large sections of the 
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MAW storage areas are reached by caustic solution in the event of 
an incident. This leads in any case to radionuclide releases. The 
assessment of the two reamining concepts, namely pure borehole 
emplacement BL1 and combined borehole - drift storage GBS-A, 
differs only slightly. Under best estimate conditions no radionu- 
clides are released in either case. In Monte-Carlo simulations, 
more simulations with radionuclide release occur under the GBS-A 
concept, whereas under the BL1 concept the resulting dose com- 
mitments are slightly higher. (orig/HP). 


21027 (HW-43066) History: Metal recovery waste scav- 
enging program. Abrams, R.B. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 10 May 
1956. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE92013876. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This interim report is being issued to summarize the history of 
the TBP waste treatment program to date. Complete data from the 
scavenged waste batches Nos. 1 through 30, including the analyti- 
cal results of samples from the receiving tanks and from the 
discharge line to each crib, are reported in Table |. This summary 
includes all the scave waste batches prior to stopping of 
waste cribbing where Co” was detected in the ground water. The 
amounts of scavenged waste produced, supernatant cribbed, and 
tank space saved as a result of the scavenging program are also 
presented in graphical form. 


21028 (IS-M-705) Purification of waste uranium for recy- 
cle. Lograsso, T.A. (Ames Lab., IA (United States)); Delaney, D.W.; 
Parker, G.W.; Mailen, J.C. Ames Lab., IA (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82 ;AC05-840R21400. (CONF-920851-5: 
Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting, Boise, ID (United States), 23-27 Aug 1992). 
Order Number DE92013562. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes two separate efforts being conducted at 
Ames Laboratory and Oak Ridge National Laboratory (ORNL) to 
apply existing metal refining techniques to the purification of U 
scrap. ORNL is examining pyrometallurgical methods for the purifi- 
cation of “hottops” from the Vacuum Arc Remelt (VAR) operation. 
The initial effort was to determine promising approaches by exam- 
ining the literature. This was followed by the development of a 
preliminary flowsheet and the design of equipment to test the flow- 
sheet. Small-scale equipment was then constructed and evaluated, 
modifications were made, and an initial test of the flowsheet was 
conducted. It is expected that the methods developed in these 
small-scale tests, if promising, will be further developed for use at 
Y-12 for production scale purification of U-Nb scrap. 


21029 (IS-M-709) Laser decontamination: A new strategy 
for facility decommissioning. Pang, H.M.; Lipert, R.J.; Hamrick, 
Y.M.; Bayrakal, S.; Gaul, K.; Davis, B.; Baldwin, D.P.; Edelson, 
M.C. Ames Lab., IA (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. (CONF-920851-12: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92014113. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lasers can be employed to remove both surface and bulk con- 
tamination from metals. Experiments demonstrate that ~5um can 
be removed from an Al surface by one powerful laser pulse. Fo- 
cusing with cylindrical lenses is shown to result in good surface 
coverage and reduced surface redeposition. High-resolution laser 
spectroscopy in a small atomic beam device is demonstrated and 
discussions of bulk decontamination by AVLIS-like methods are 
described. A plan for estimating the cost-effectiveness of laser de- 
contamination technology is discussed. 


21030 (KFK-4901) Evaluation of aluminium-silicate ceram- 
ics as a matrix for the solidification of radioactive wastes from 
the reprocessing and fabrication of nuclear fuels. Loida, A.; 
Krause, H. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Nukleare Entsorgungstechnik. Dec 1991. 44p. (in Ger- 
man). Order Number DE92528564. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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The immobilization of nuclear waste by embedding into an 
aluminum-silicate based ceramic matrix has been studied by using 
real TRU-wastes, as well as simulated high-level and TRU-waste 
mixtures from the nuclear fuel cycle. The aluminum-silicate ceramic 
matrix is less sensitive to the chemical composition of the waste, 
than other waste forms such as glass or Synroc. Therefore, a wide 
spectrum of waste streams with loadings of > 20 wt.% can be im- 
mobilized. Mixtures of 34 wt.% clay minerals (kaolinite, bentonite) 
and 66 wt.% reactive corundum were selected as raw materials. 
Waste streams investigated were: 1. dissolver residues, 2. ashes 
from the dry incineration of burnable TRU-wastes, 3. TRU-slurries, 
precipitated from different TRU-bearing waste solutions, 4. slurries, 
precipitated from medium level waste solutions, dissolver residues, 
dry incinerator ashes and denitrated high-level waste. Fixation of 
radionuclides is achieved either by inclusion into the microstructure 
of the aluminum-silicate or oxide matrix phases or by incorporation 
into the crystal structure of host phases, depending each on the 
chemical composition of the waste and the matrix raw materials. 
Leach tests were performed with TRU-waste ceramics, according 
to the IAEA-test, by using a MgClp-rich salt brine. Leach rates 
were found to range between 5 E-3 and 1 E-4 g/m?d at room tem- 
perature after a duration of about one year of total leaching time. 
The stability of the ceramics against a-irradiation was studied by 
doping it with 20 wt.% of Pu(238)O.2. After three years an accumu- 
lated a-dose of 8,33 E 9 Gy (1 E 19 a-decays/g ceramic) was 
reached, which exceeds the maximum accumulated a-dose of the 
ceramics under investigation after 100 000 years. The lattice con- 
stants of the matrix phases mullite and corundum were found to be 
only slightly enlarged (<2%). There were no signs of metamictiza- 
tion and no changes in the microstructure. (orig./BBR). 


21031 (LA-12062-MS-Rev.1) FEHMN 1.0: Finite element 
heat and mass transfer code: Revision 1. Zyvoloski, G.; Dash, 
Z.; Kelkar, S. Los Alamos National Lab., NM (United States). May 
1992. 113p. Sponsored USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92013998. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer code is described which can simulate non-isothermal 
multi-phase multicomponent flow in porous media. It is applicable 
to natural-state studies of geothermal systems and groundwater 
flow. The equations of heat and mass transfer for multiphase flow 
in porous and permeable media are solved sing the finite element 
method. The permeability and porosity of the medium are allowed 
to depend on pressure and temperature. The code also has provi- 
sions for movable air and water phases and noncoupled tracers; 
that is, tracer solutions that do not affect the heat and mass trans- 
fer solutions. The tracers can be passive or reactive. The code can 
simulate two-dimensional, two-dimensional radial, or three- 
dimensional geometries. A summary of the equations in the model 
and the numerical solution procedure are provided in this report. A 
user's guide and sample problems are also included. The FEHMN 
(Finite Element Heat and Mass Nuclear) code, described in this re- 
port, is a version of FEHM (Finite Element Heat and Mass, 
Zyvoloski et al., 1988) developed for the Yucca Mountain Site 
Characterization Project (YMP). The main use of FEHMN will be to 
assist in the understanding of flow fields in the saturated zone be- 
low the potential Yucca Mountain repository. 


21032 (LA-12329-MS) Safeguards issues of long-term 
waste management at DOE sites. Pillay, K.K.S. Los Alamos Na- 
tional Lab., NM (United States). Jun 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE92014231. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Waste management at US Department of Energy (DOE) sites is 
not often regarded as a safeguard-sensitive step in the nuclear fuel 
cycle because the material concerned is relatively unattractive for 
diversion or theft. However, the accumulation of large amounts of 
fissile materials in wastes over a period of time can be a safeguards 
concern. One estimate shows that high-level and transuranic 
wastes and some miscellaneous radioactive materials at DOE sites 
may contain as much as 15 Mt of fissile materials. In the context of 
present US strategies for the disposal of these radioactive wastes, 
this study identifies safeguards issues relevant to proposed scenar- 
ios for the long-term management and permanent disposal of the 





above-mentioned waste forms in geologic repositories. This study 
points out areas of concern and the need to examine the issues 
before the wastes are processed for geologic disposal. Good waste 
management practices may offer unique opportunities to address 
the safeguards issues identified here. A judicious approach to ex- 
amining the safeguards requirements of waste disposal programs 
may also contribute to DOE's new effort to establish and maintain 
public confidence in its environmental restoration programs. 


21033 (LA-UR-92-537) Chemical changes associated with 
zeolitization of the tuffaceous beds of Calico Hills at Yucca 
Mountain, Nevada. Broxton, D.E. Los Alamos National Lab., NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920761—2: 7. water-rock interaction conference, Park City, UT 
(United States), 9-23 Jul 1992). Order Number DE92008440. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The chemistry of the tuffaceous beds of Calico Hills was exam- 
ined in samples collected over a 100° km area south of the Timber 
Mountain-Oasis Valley caldera complex to determine regional geo- 
chemical patterns during zeolitization. Samples of 58 vitric and 
zeolitic tuffs were analyzed for 48 elements by a combination of 
x-ray fluorescence, atomic absorption spectrophotometry, and neu- 
tron activation analysis. Major and trace element concentrations for 
zeolitic tuffs vary significantly from those for vitric tuffs. Complex, 
geographically-controlled patterns of elemental enrichment and de- 
pletion in the zeolitic tuffs are found for Na, K, Ca, Mg, U, Rb, Sr, 
Ba and Cs. Vitric and zeolitic tuffs generally have the same SiO. 
contents on an anhydrous basis, but minor net silica gain or loss 
has occurred in some samples. Zeolitic tuffs from the northern part 
of the study area, adjacent to the caldera complex, are notably K- 
rich and Na- and compared to zeolitic tuffs to the south. 
The compositions of the K-rich zeolitic tuffs are similar to those 
found in other areas of the western US where volcanic rocks are 
affected by potassium metasomatism. Alteration of vitric tuffs took 
place in an open chemical system and geographic control of major 
element compositions probably reflects regional variations in 
groundwater chemistry during alteration. The K-rich zeolitic tuffs in 
the northern part of the study area were probably altered by hy- 
drothermal fluids whereas tuffs further south were altered by 
lower-temperature groundwaters. 


21034 (LA-UR-92-1088) Nonthermal plasma alternative to 
the incineration of hazardous organic wastes. Rosocha, L.A.; 
McCulla, W.H.; Anderson, G.K.; Coogan, J.J.; Kang, M.; Tennant, 
R.A.; Wantuck, P.J. Los Alamos National Lab., NM (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920527-3: Incin- 
eration conference, Albuquerque, NM (United States), 11-14 May 
1992). Order Number DE92013452. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We are developing silent discharge plasma (SDP) oxidation tech- 
nology as an alternative to incineration and as a post-incinerator 
treatment process for hazardous organic wastes. As an alternative 
to incineration, SDP apparatus has been coupled to a high- 
temperature packed-bed reactor, the plasma apparatus serving as 
a second stage for treating gaseous effluent from the packed bed. 
As a post- incinerator treatment process, SDP apparatus has been 
evaluated using a prepared gaseous feed containing hazardous or- 
ganic compounds which are expected to be found in the machining 
fluids (trichloroethylene [TCE], carbon tetrachloride [CCl], and 
trichloroethane [TCA)]). In typical tests with the packed-bed reactor 
alone, we have treated mixtures containing oil and several per cent 
TCE, TCA, or CCl, removing the chlorocarbons to levels of ppm- 
order for TCA and to order ~100 ppb for TCE and CCl,, as 
measured in the gaseous effluent. In representative stand-alone 
tests with the SDP reactor, we have removed TCE in the gaseous 
influent from 1,000 concentrations to around 100 ppb in the 
gaseous effluent (CCl, appears to be more treatment-resistant). 
The measured figures of merit for the SDP reactor (electrical en- 
ergy per mass of removed chemical) are 10’s of kW-hr/kg for 
>>99% removal of TCE and 100’s of kW-hr/kg for 90% removal of 
CCl, both being non-optimized cases in terms of waste concentra- 
tion, carrier gas ition, water content, flow rate, and 
electrical power. Using combined packed- bed/SDP reactors on 
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chlorocarbor/oil mixtures, several per cent chlorocarbon concentra- 
tions have been removed to well below the 100-ppb level overall. 
We envision eventual reductions to levels of ~10 ppb or less. 


21035 (LA-UR-92-1194) Water-rock interactions and the pH 
stability of groundwater from Yucca Mountain, Nevada. Ebinger, 
M.H. Los Alamos National Lab., NM (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920761—13: 7. water-rock inter- 
action conference, Park City, UT (United States), 9-23 Jul 1992). 
Order Number DE92013548. Source: OSTI; NTIS; INIS; GPO Dep. 

Titrations of acidic solutions in waters from the tuff and carbon- 
ate aquifers at Yucca Mountain were simulated using the 
geochemical codes PHREEQE and EQ3/6. The simulations tested 
PH stability of the waters in the presence of different minerals and 
in their absence. Two acidic solutions, 10-* HCl and 10-*M 
UO2(NOs3)2, were titrated in to the water. Little pH and/or composi- 
tional change resulted in the groundwater when the HCi solution 
was titrated, but significant pH and CO2 fugacity changes were ob- 
served when UO2(NO3)2 was titrated. Water interactions with alkali 
feldspar, quartz or cristobalite, and Ca-smectite buffered the pH 
and compositional changes in the carbonate water and decreased 
the magnitude of pH and itional changes when small vol- 
umes of UO2(NO3)2 added to the tuffaceous waters. 


21036 (LA-UR-92-1312) Packed bed reactor treatment of 
liquid hazardous and mixed wastes. Tennant, R.A.; Wantuck, 
P.J.; Vargas, R. Los Alamos National Lab., NM (United States). 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920851—4: Spec- 
trum ‘92: nuclear and hazardous waste international 
topical meeting, Boise, ID (United States), 23-27 Aug 1992). Order 
Number DE92013534. Source: OSTI; NTIS; INIS; GPO Dep. 

We are developing thermal-based packed bed reactor Sa 
technology as an alternative to incineration for treatment of haz- 
ardous organic liquid wastes. The waste streams targeted by this 
technology are machining fluids contaminated with chlorocarbons 
and/or chlorofluorocarbons and low levels of plutonium or tritium 
The PBR offers several distinct advantages including simplistic de- 
sign, rugged construction, ambient pressure processing, 
economical operations, as well as ease of scalability and maintain- 
ability. In this paper, we provide a description of the apparatus as 
well as test results using prepared mixtures of machining oils/ 
emulsions with trichloroethylene (TCE), carbon tetrachloride (CCl), 
trichloroethane (TCA), and Freon TF. The current treatment system 
is configured as a two stage device with the PBR (1st stage) cou- 
pled to a silent discharge plasma (SDP) cell. The SDP serves as a 
second stage for further treatment of the gaseous effluent from the 
PBR. One of the primary advantages of this two stage system is 
that its suitability for closed loop operation where radioactive com- 
ponents are well contained and even COz is not released to the 
environment. 


21037 (LA-UR-92-1373) Waste measurements at a pluto- 
nium facility. Wachter, J.R. Los Alamos National Lab., NM (United 
States). [1992]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9205153— 
2: 14. annual European Safeguards Research and Development 
Association (ESARDA), Salmanca (Spain), 5-9 May 1992). Order 
Number DE92013431. Source: OSTI; NTIS; GPO Dep. 

Solid plutonium contaminated wastes are often highly heteroge- 
neous, span a wide range of chemical compositions and matrix 
types, and are packaged in a variety of container sizes. NDA 
analysis of this waste depends on operator knowledge of these pa- 
rameters so that proper segregation, instrument selection, quality 
assurance, and uncertainty estimation can take place. This report 
describes current waste measurement practices and uncertainty 
estimates at a US plutonium scrap recovery facility and presents a 
program for determining reproducibility and bias in NDA measure- 
ments. Following this, an operator’s perspective on desirable NDA 
upgrades is offered. 


21038 (LA-UR-92-1383) Advanced combustion and oxida- 
tlon techniques for the destruction of hazardous wastes. 
Coogan, J.J.; Anderson, G.K.; Heck, H.G.; , M.; McCulla, 
W.H.; Rosocha, L.A. Los Alamos National Lab., NM (United 
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States). [1992]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920851— 
10: Spectrum ‘92: nuclear and hazardous waste management 
international topical meeting, Boise, ID (United States), 23-27 Aug 
1992). Order Number DE92013944. Source: OSTI; NTIS; INIS; 
GPO Dep. 
Silent discharge plasmas (SDP) have been demonstrated in the 
to be effective in destroying hazardous organic com- 
pounds, particularly halocarbons. These compact systems offer an 
alternative to existing incineration or post-incineration treatments, 
with the potential for closed-loop operation and millisecond re- 
times. When combined with a packed bed precombustor, 
SDP allows both liquid and gaseous based waste streams to be 
treated with high destruction efficiencies. In stand-alone tests of the 
SDP reactor, gaseous influents containing 1000 ppm TCE 
(trichloroethylene) were reduced to below 100 ppb effluent. Other 
halocarbon solvents such as CCl, (carbon tetrachloride) and TCA 
(trichloroethane) have also been treated. The measured figures of 
merit, electrical energy per mass of removed chemical, are 10's of 
kW-hr/kg for > 99% removal of TCE and 100’s of kW-hr/kg for 
90% removal of CCi,, both being for a non-optimized system. Fu- 
ture designs are projected to reduce toxic levels below 10 ppb, 
with high overall efficiencies. 


21039 (MR-90-273) Record of meeting on December 5, 
1990 with Environmental Protection Agency, South Carolina 

of Health and Environmental Control and Savan- 
neh River Site. Westi Savannah River Co., Aiken, SC 
(United States). 21 Jan 1991. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-87SR15107 
;ACO09-89SR18035. Order Number DE92013083. Source: OSTI; 
NTIS; GPO Dep. 

This paper is about the project managers’ meeting on the Fed- 
eral Facility Agreement for the Savannah River Site. It describes 
how the Environmental Protection Agency, the South Carolina De- 
partment of Health and Environmental Control, and the Savannah 
River Site have presented topics, procedures, and schedules 


needed for waste management and remedial investigation support. 
Some topics discussed were contaminated groundwater, the pro- 
grammatic environmental impact statement, the federal facility 
agreement, and remedial investigation information for the Savan- 
nah River Site. (MB) 


21040 (MR-91-374R) Record of meeting on September 26, 
1991 with Environmental Protection Agency, South Carolina 

ent of Health and Environmental Control and Savan- 
nah River Site. Westinghouse Savannah River Co., Aiken, SC 
(United States). 12 Nov 1991. 71p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035 
;ACO9-87SR15107. (CONF-9109295-2: Savannah River Labora- 
tory Senior Review Panel meeting on severe accident research 
program, Aiken, SC (United States), 26-27 Sep 1991). Order Num- 
ber DE92013126. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes issues discussed between the Savannah 
River Plant and the South Carolina Department of Health and Envi- 
ronmental Control (SCDHEC). The main topic addressed was 
Closure Caps for RCRA Hazardous Waste Management Units. A 
representative of WSRC- Environmental Restoration (ER) gave a 
presentation regarding the use of bentonite mats in the construction 
of closure caps for RCRA Hazardous Waste Management Units. 


21041 (ORNUVER-24) Task plan to evaluate the effective- 
ness of In situ grouting of an ORNL waste burial trench with a 
cement-based grout: Environmental Restoration Program. 
Francis, C.W. Oak Ridge National Lab., TN (United States). Envi- 
ronmental Sciences Div. Nov 1991. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92012588. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3807. 

This task will demonstrate the feasibility of using an in situ grout- 
ing technique with a particulate-grout formulation as a closure 
action to stabilize waste trenches in Solid Waste Storage Area 
(SWSA) 6. It also supports technology development for closure of 
other SWSAs. A particulate grout will be formulated using cement- 
bentonite and fly ash from a coal-fired power pliant. The grout 
solids will be dry-blended, mixed with water, and injected (using 
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~5 to 10 lIb/in.? pressure) into five injection wells per trench. After 
28 days for setting, soil penetration resistance and hydraulic 
conductivity measurements will be repeated for comparison to pre- 
grouting measurements. The primary objective of this task is to 
demonstrate the feasibility and effectiveness of the in situ injection 
of a particulate grout into waste burial trenches. Effectiveness is 
defined here as increased trenched stability (characterized by 
trench penetration resistance tests) and decreased potential for 
leachate migration (characterized by hydraulic conductivity tests). 


21042 (ORNL/ER-116) Work plan to assess treatment of 
trench water from Waste Area Grouping 6 at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program. Taylor, P.A. Oak Ridge National Lab., TN 
(United States). Mar 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92013478. Source: OSTI; NTIS; GPO Dep. 

Water from a selected waste disposal trench in Waste Area 
Grouping (WAG) 6 will be used to conduct a pilot-scale treatment 
assessment. The experiment will be designed to demonstrate 
whether adding WAG 6 trench water to the wastewater treatment 
facilities at Oak Ridge National Laboratory (ORNL) will change the 
regulatory status of the solid wastes produced by these facilities. 
Laboratory-scale treatability tests conducted in 1990 showed that 
the existing ORNL wastewater treatment facilities could success- 
fully treat the WAG 6 trench water to meet discharge requirements, 
but the tests did not address the regulatory status of the solid 
wastes produced by the treatment processes. A longer-term, larger- 
scale test will be performed to determine if these solid wastes will 
become hazardous as defined by the Resource Conservation and 
Recovery Act when WAG 6 trench water is mixed with the existing 
process wastewater. These data are needed to determine the fea- 
sibility of adding the WAG 6 trench water to the treatment facilities. 


21043 (ORNL/ER/Sub-91-UB147/5) Quality assurance plan 
for the design and construction of Waste Area Grouping 6 
Closure at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program. Oak Ridge 
National Lab., TN (United States); Gilbert/Commonwealth, Inc., 
Knoxville, TN (United States). Mar 1992. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. (QAP-X-91-ENGR-007). Order Number DE92013303. 
Source: OSTI; NTIS; GPO Dep. 

The WAG 6 Closure Quality Assurance Plan establishes the pro- 
cedures and requirements to be implemented for control of 
quality-related activities for the WAG 6 Closure project that are 
subject to the application of the Martin Marietta Energy Systems, 
inc. (Energy Systems) QA Program, the Environmental Restoration 
Division QA Program, and other quality requirements. These activi- 
ties may be performed by Energy Systems organizations, a 
subcontractor to Energy Systems, an architect-engineer (A-E) un- 
der prime contract to the Department of Energy (DOE), and/or a 
construction manager under prime contract to DOE. This plan 
specifies the overall Energy Systems Engineering quality require- 
ments for the project. The WAG 6 Closure QA Plan will be 
supplemented by subproject QA plans that will identify additional 
requirements pertaining to each subproject. 


21044 (ORNL/TM-11927) Summary report on the demon- 
stration of the Duratek process for treatment of mixed-waste 
contaminated groundwater. Singh, S.P.N.; Lomenick, T.F. Oak 
Ridge National Lab., TN (United States). Apr 1992. 144p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92014926. Source: OSTI; 
NTIS; GPO Dep. 

This report presents the results of the demonstration of the Du- 
ratek process for removal of radioactive and hazardous waste 
compounds from mixed-waste contaminated groundwaters found at 
the Department of Energy (DOE) sites managed by Martin Marietta 
Energy Systems (Energy Systems). The process uses Duratek 
proprietary Durasil® ion-exchange media to remove the above con- 
taminants from the water to produce treated water that can meet 
current and proposed drinking water quality standards with regard 
to the above contaminants. The demonstration showed that the 
process is simple, compact, versatile, and rugged and requires 
only minimal operator attention. It is thus recommended that this 





process be considered for remediating the mixed-waste contami- 
nated waters found at the Energy Systems-managed DOE sites. 


21045 (PNL-8014) Assessment of dome-fiil technology 
and potential fill materials for the Hanford single-shell tanks. 
Smyth, J.D.; Shade, J.W.; Somasundaram, S. Pacific Northwest 
Lab., Richland, WA (United States). May 1992. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92014599. Source: OSTI; NTIS; 
GPO Dep. 

This study is part of a task that will identify dome-fill materials to 
stabilize and prevent the collapse of the structures of 149 single- 
shell tanks (SSTs). The SSTs were built at the Hanford Site in 
Washington State and used between 1944 and 1980 to store ra- 
dioactive and other hazardous wastes. In addition to identifying 
suitable fill materials, this task will develop the technology and 
methods required to fill the tanks with the selected material. To 
date, basalt is the only candidate fill material with any testing con- 
ducted for its suitability as a dome-fill material. Sufficient data do 
not exist to select or eliminate basalt as a candidate material. This 
report documents a review of past dome-fill work at the Hanford 
Site and of other pertinent literature to establish a baseline for the 
dome-fill technology. In addition, the report identifies existing 
dome-fill technology, preliminary performance criteria for dome-fill 
technology development, potential testing strategies, and potential 
fill materials. As a part of this study, potential fill materials are qual- 
itatively evaluated and a list of preliminary candidate fill materials is 
identified. Future work will further screen these materials. The 
dome-fill task work will ultimately contribute to the development of 
a final waste form package and the safe isolation of wastes from 
the Hanford Site SSTs. 


21046 (PNL-8045) Molecular Science Research Center, 
1991 annual report. Knotek, M.L. Pacific Northwest Lab., Rich- 
land, WA (United States). Mar 1992. 159p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92013598. Source: OSTI; NTIS; GPO Dep. 

During 1991, the Molecular Science Research Center (MSRC) 
experienced solid growth and accomplishment and the Environmen- 
tal, and Molecular Sciences Laboratory (EMSL) construction project 
moved forward. We began with strong programs in chemical struc- 
ture and dynamics and theory, modeling, and simulation, and both 
these programs continued to thrive. We also made significant ad- 
vances in the development of programs in materials and interfaces 
and macromolecular structure and dynamics, largely as a result of 
the key staff recruited to lead these efforts. If there was one perva- 
sive activity for the past year, however, it was to strengthen the 
role of the EMSL in the overall environmental restoration and 
waste management (ER/WM) mission at Hanford. These extended 
activities involved not only MSRC and EMSL staff but all PNL sci- 
entific and technical staff engaged in ER/WM programs. 


21047 (PNL-8059) Steady-state analysis of the fate of 
volatile contaminants during In situ Vitrification. Kuhn, W.L. 
Pacific Northwest Lab., Richland, WA (United States). May 1992. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE92014601. Source: 
OSTI; NTIS; GPO Dep. 

A mathematical simulation has been developed to describe the 
transport of water, steam, and trace concentrations of volatile con- 
taminants in soil during the application of the In Situ Vitrification 
(ISV) process. The ISV process creates a mass of molten soil that 
grows during processing. Testing has shown that the vast majority 
of water encountered and vaporized by the growing melt is ex- 
pelled from the soil and directed to an off-gas treatment system. 
The simulation addresses the question: under what conditions will 
other volatile species also be expelled from the soil and be di- 
rected to the off-gas system (or oxidized or pyrolyzed in transit)? 
The simulation is based on an assumed spherical symmetry of 
temperature, liquid saturation, and contaminant concentration pro- 
files adjacent to an assumed expanding hemispherical melt. A set 
of coupled, nonlinear ordinary differential equations are solved 
numerically to predict the transport of water and steam in two re- 
gions: a boiling region (essentially a heat pipe) assumed to be 
devoid of air, and a diffusion region assumed to be at constant 
pressure. The results of the simulation are presented in terms of 
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the degree of sorption in soil required to predict that the contami- 
nant is captured by the growing ISV melt. Results are presented 
for carbon tetrachloride, benzene, and acetone. The results are 
very favorable for acetone; success in capturing immiscible species 
such as carbon tetrachloride depend on the organic content of the 
soil, which affects sorption of organic species. 


21048 (PNL-8089) Hanford ferrocyanide waste chemistry 
and reactivity preliminary catalyst and initiator screening stud- 
les. Scheele, R.D.; Bryan, S.A.; Johnston, J.W.; Tingey, J.M.; 
Burger, L.L.; Hallen, R.T. Pacific Northwest Lab., Richland, WA 
(United States). May 1992. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92014602. Source: OSTI; NTIS; INIS; GPO Dep. 

During the 1950s, ferrocyanide was used to scavenge radioce- 
sium from aqueous nitrate-containing Hanford wastes. During the 
production of defense materials and while these wastes were 
stored in high-level waste tanks at the Hanford Site, some of these 
wastes were likely mixed with other waste constituents and materi- 
als. Recently, Pacific Northwest Laboratory (PNL) was 
commissioned by Westinghouse Hanford Company (WHC) to in- 
vestigate the chemical reactivity of these ferrocyanide-bearing 
wastes. Because of known or potential thermal reactivity hazards 
associated with ferrocyanide- and nitrate-bearing wastes, and be- 
cause of the potential for different materials to act as catalysts or 
initiators of the reactions about which there is concern, we at PNL 
have begun investigating the effects of the other potential waste 
constituents. This report presents the results of a preliminary 
screening study to identify classes of materials that might be in the 
Hanford high-level waste tanks and that could accelerate or reduce 
the starting temperature of the reaction(s) of concern. We pian to 
use the resulted of this study to determine which materials or class 
of materials merit additional research. 


21049 (PNL-SA-19814) A databese of information on tech- 
nologies for hazardous waste site remediation. Holter, G.M.; 
White, M.K.; Byrant, J.L. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
920466-12: Engineering and technology conference on waste 
management and environmental restoration, San Juan (Puerto 
Rico), 9-11 Apr 1992). Order Number DE92012332. Source: OSTI; 
NTIS; GPO Dep. 

A personal-computer-based database and user interface has 
been developed for retrieving and reviewing information on tech- 
nologies applicable to the environmental remediation of hazardous 
waste sites. This system and its information represent a useful 
source of technology information for people preparing, reviewing, 
and approving site remediation plans or evaluating remediation 
technologies. The system includes a variety of information for ap- 
proximately 90 distinct remedial action technologies. A general text 
description of each technology is provided, together with basic en- 
gineering or design parameters and flowcharts. Information on 
applying a given technology includes the applicability of the tech- 
nology to specific contaminants, associated technologies that may 
be required in conjunction to provide for complete remediation of a 
site, technical limitations and constraints on the use of the technol- 
ogy, and identification of information or site data needed to deploy 
the technology at a particular site. US federal regulatory informa- 
tion relating to each technology is also provided. In addition, the 
system identifies sources for more detailed information for these 
technologies (i.e., references and specific sites where these tech- 
nologies have been used). Technologies to be considered can be 
selected from the complete list of technologies for which informa- 
tion is included, or can be chosen from a shorter list of 
technologies matching a set of user-specific remediation objectives. 
The technology information is compiled from a wide variety of 
sources. The system is designed to support the assessment of re- 
medial alternatives at US sites, but should be readily adaptable to 
other environmental remediation situations throughout the world. 


21050 (PNL-SA-20128) Program functionality and informa- 
tion analysis. Woods, T.W. (Westinghouse Hanford Co., Richland, 
WA (United States)); Shipler, D.B. Pacific Northwest Lab., Rich- 
land, WA (United States). Apr 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
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(CONF-920430-88: International high level radioactive waste man- 
agement (IHLRWM) conference: promoting understanding through 
education and communication, Las Vegas, NV (United States), 12- 
16 Apr 1992). Order Number DE92012336. Source: OSTI; NTIS; 
GPO Dep. 

The Office of Civilian Radioactive Waste Management (OCRWM) 
is executing a plan for improvement of the United States Nuclear 
Waste Management Program. As part of the plan, OCRWM is per- 
forming a systems engineering analysis of both the physical 
system, i.e., the Nuclear Waste Management System (NWMS), 
and the programmatic functions that must be accomplished to bring 
the physical system into being. The functional analysis effort is be- 
ing performed by two separate teams working in parallel, one of 
which addresses the physical system functions and the other the 
programmatic functions. This paper presents information on the 
analysis of the programmatic functions. 


21051 (PNL-SA-20408) Corrosion resistance of stainless 
steels and high Ni-Cr alloys to acid fluoride wastes. Smith, 
H.D. (Pacific Northwest Lab., Richland, WA (United States)); 
Mackey, D.B.; Pool, K.H.; Schwenk, E.B. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-920430-85: International high level radioactive 
waste management (IHLRWM) conference: promoting understand- 
ing through education and communication, Las Vegas, NV (United 
States), 12-16 Apr 1992). Order Number DE92012338. Source: 
OSTI; NTIS; INIS; GPO Dep. 

TRUEX processing of Hanford Site waste will utilize potentially 
corrosive acid fluoride processing solutions. Appropriate construc- 
tion materials for such a processing facility need to be identified. 
Toward this objective, candidate stainless steels and high Ni-Cr al- 
loys have been corrosion tested in simulated acid fluoride process 
solutions at 333K. The high Ni-Cr alloys exhibited corrosion rates 
as low as 0.14 mm/y in a solution with an HF activity of about 1.2 
M, much lower than the 19 to 94 mm/y observed for austenitic 
stainless steels. At a lower HF activity (about 0.008 M), stainless 
steels display delayed passivation while high Ni-Cr alloys display 
essentially no reaction. 


21052 (PNL-SA-20605) Graphics-based site information 
management at Hanford TRU burial grounds. Rod, S.R. (Pacific 
Northwest Lab., Washington, DC (United States)). Pacific North- 
west Lab., Richland, WA (United States). Apr 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-920430-84: International high level radioactive 
waste management (IHLRWM) conference: promoting understand- 
ing through education and communication, Las Vegas, NV (United 
States), 12-16 Apr 1992). Order Number DE92012330. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of the project described in this paper is to demon- 
strate the use of integrated computer graphics and database 
techniques in managing nuclear waste facilities. The graphics- 
based site information management system (SIMS) combines a 
three- dimensional graphic model of the facility with databases 
which describe the facility's components and waste inventory. The 
SIMS can create graphic visualization of any site data. The SIMS 
described here is being used by Westinghouse Hanford Company 
(WHC) as part of its transuranic (TRU) waste retrieval program at 
the Hanford Reservation. It is being used to manage an inventory 
of over 38,000 containers, to validate records, and to help visualize 
conceptual designs of waste retrieval operations. 


21053 (RAE-8511-4) Contaminant pathway analysis and 
health risk assessment of the Metallurgical Laboratory Basin. 
Klein, R.B. (Rogers and Associates Engineering Corp., Salt Lake 
City, UT (United States)); Merrell, G.B.; Nielson, K.K.; Rogers, V.C. 
Du Pont de Nemours (E.|.) and Co., Aiken, SC (United States). Sa- 
vannah River Lab.; Rogers and Associates Engineering Corp., Salt 
Lake City, UT (United States). Dec 1985. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92013215. Source: OSTI; NTIS; 
GPO Dep. 

The specific objectives of this report are to present a technically 
detailed site description for the Metallurgical Laboratory basin, to 
document the manner in which it was modeled by the PATHRAE 
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computer code, and to present the results of the pathway analy- 
ses, in terms of both contaminant transport and health risks. This 
will provide part of a detailed assessment of environmental risks 
and impacts from the Metallurgical Laboratory both in its present 
condition and after possible remedial actions to aid in selection of 
the appropriate remedial action options. In a broader sense, these 
objectives support the general SRP (Savannah River Plant) opera- 
tions policy of protecting the environment and the health and safety 
of the public and operating personnel. 


21054 (SAND-87-2777) Retrieval strategy report for a po- 
tential high-level nuclear waste repository: Yucca Mountain 
Site Characterization Project. Flores, R. Sandia National Labs., 
Albuquerque, NM (United States). Dec 1991. 521p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92005385. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In federal laws, regulations, and departmental directives, the US 
Congress, the Nuclear Regulatory Commission, and the US De- 
partment of Energy have developed criteria for retrievability of 
waste emplaced in a geologic repository for high-level radioactive 
waste. In response to these criteria, the Yucca Mountain Project 
has included in the design of the potential repository at Yucca 
Mountain the option to retrieve emplaced waste as a planned con- 
tingency operation. This report presents a Project strategy for 
maintaining retrievability. It includes descriptions of repository and 
equipment designs; the operations during waste emplacement, 
post-emplacement, and retrieval; and expected repository condi- 
tions (normal and abnormal). Retrieval-related regulations and 
requirements are presented and discussed as a basis for evaluat- 
ing the designs and operations plans. The report concludes with 
discussions of retrieval strategy implementation, which includes de- 
termining which equipment and operations demonstrations are 
necessary or required and plans for future work. 78 figs., 34 tabs. 


21055 § (SAND-90-2749) 18 W/m? mockup for defense high- 
level waste (Rooms A): In situ data report: Volume 2, Thermal 
response gages, February 1985—June 1990. Munson, D.E. (San- 
dia National Labs., Albuquerque, NM (United States)); Petney, 
S.V.; Christian-Frear, T.L.; Ball, J.R.; Jones, R.L.; Northrop- 
Salazar, C.L. Sandia National Labs., Albuquerque, NM (United 
States). Feb 1992. 583p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92015397. Source: OSTI; NTIS; INIS; GPO Dep. 

Data are presented from the 18 W/m? Mockup for Defense High- 
Level Waste, a very large scale in situ test fielded underground at 
the Waste Isolation Pilot Plant (WIPP). These data include selected 
fielding information, test configuration, instrumentation activities, 
and comprehensive results from a large number of gages. The re- 
sults in this report give measured data from the thermal response 
gages, i.e., thermocouples, flux meters, and heater power gages 
emplaced in the test. Construction of the test began in June 1984; 


gage data in this report cover the complete test duration, that is, to 
June 1990. 


21056 (SAND-91-1869) Measured and calculated closures 
of open and brine filled shafts and deep vertical boreholes in 
salt. Munson, D.E. (Sandia National Labs., Albuquerque, NM 
(United States)); DeVries, K.L.; Schiermeister, D.M.; DeYonge, 
W.F.; Jones, R.L. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920794— 
1: 33. U.S. symposium on rock mechanics, Santa Fe, NM (United 
States), 8-10 Jul 1992). Order Number DE92013780. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Shaft closure measurements are presented which are based on 
a rather unusual emplacement of very early time closure points. 
These data are in good agreement with calculations based on the 
prediction techniques developed for underground rooms in salt us- 
ing a complete stratigraphy. However, a simplified calculational 
mesh also gives good agreement, which permits this mesh to be 
used for parametric studies of long term closures of open and 
brine filled shafts and boreholes. 


21057 


(SAND-91-2247) WIPP small scale seal performance 
tests: Status and impacts. Finley, R.E.; Tillerson, J.R. Sandia 





National Labs., Albuquerque, NM (United States). Jan 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9110239-2: Solution Mining 
Research Institute (SMRI) semiannual meeting, Las Vegas, NV 
(United States), 28-29 Oct 1991). Order Number DE92013775. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Numerous small-scale in situ seal experiments have been em- 
placed in boreholes up to 38 in. in diameter at the WIPP. Seal 
materials include expansive salt concrete, bentonite, and crushed 
salt. Emplacement techniques stressed conventional technology 
and the use of available site personnel. Preliminary evaluation of 
the performance of these seals has been completed by using 
Structural data from embedded instrumentation and fluid flow data 
from gas and brine flow measurements. Preliminary results suggest 
that submicrodarcy permeabilities can be obtained using these ma- 
terials and that structural performance is satisfactory. 


21058 (SAND—92-0361C) A radiation detector to qualify 
spent fuel for transport. Ewing, R.|. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920851—14: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92014230. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To ensure nuclear criticality safety, casks to transport spent reac- 
tor fuel from utility sites to federal storage facilities are being 
designed to accept only assemblies that meet certain nuclear reac- 
tivity restrictions. Screening measurements of the nuclear radiation 
from the spent fuel can be used to prevent misloading of over- 
reactive fuel assemblies by confirming reactor records and by 
detecting operator error in assembly selection. The FORK mea- 
surement system, designed at Los Alamos National Laboratory for 
the International Atomic Energy Agency safeguards program, has 
been selected as the initial prototype of a system to qualify spent 
fuel for transport. Tests to be performed at fuel storage sites using 
the FORK system will be used to examine operational procedures 
and to optimize the design. 


21059 (SAND-92-0409C) Overview of FY92/FY93 waste 
component recycle, treatment, and disposal integrated demon- 
stration (WeDID) activities. Wheelis, W.T. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920851—7: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92013693. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In September 1991, President Bush announced that the United 
State nuclear weapons stockpile would be significantly reduced to 
meet arms control treaty commitments and to encourage/promote 
similar activities in the Commonwealth of Independent States (CIS) 
to prevent proliferation of nuclear weapons to third world nations. 
To meet these goals will require the Department of Energy (DOE) 
to schedule the return of these weapon systems from Department 
of Defense (DoD) facilities to Pantex in Amarillo, Texas for disman- 
tlement. After dismantiement, a wide variety of components 
(representing more than 30 years of hardware development) will 
need to be properly disposed of in accordance with Environmental 
Protection Agency (EPA) guidelines [principally Resource Conser- 
vation and Recovery Act (RCRA) requirements]. To meet these 
disposal requirements in a fully regulatory compliant manner will 
require advanced processes that are technologically robust, cost- 
effective, and can provide true waste minimization. The Waste 
Component Recycle, Treatment, and Disposal Integrated Demon- 
stration (WeDID) (formerly the Weapon Component Waste 
Disposal Integrated Demonstration) is addressing these issues for 
the non-nuclear portions of a nuclear weapon. 


21060 (SAND-92-0637C) EnviroTRADE: A technical per- 
spective on the development of an information system 
providing data on environmental technologies and needs 
worldwide. Harrington, M.W.; Harlan, C.P. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9204121—2: Innovative technologies for 
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cleaning the environment: air, water, and soil, Erice (Italy), 22-29 
Apr 1992). Order Number DE92012625. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In support of the US Department of Energy's commitment to the 
remediation of waste sites throughout its complex, the DOE has 
recognized that it can accelerate its technology development efforts 
and leverage the expenditure of available funds through an interna- 
tional cooperation among government entities, private industry, and 
educational institutions. To support the technology transfer of envi- 
ronmental information, the DOE has sponsored the development of 
EnviroTRADE - an international information system that will facili- 
tate the exchange of environmental restoration and waste 
management technologies worldwide. The system will contain pro- 
files on both environmental restoration /waste management needs 
and foreign /domestic technologies. Users will be able to identify 
matches between worldwide needs and available or emerging tech- 
nologies. Where matches between needs and existing technologies 
are not found, the system will identify the potential for development 
of new and innovative technologies to address environmental prob- 
lems. EnviroTRADE will also provide general information on 
international environmental restoration and waste management or- 
ganizations, sites, activities, and contacts. 


21061 (STUK-B-VALO-67) The existence of native iron - 
implications for nuclear waste mana Part 1: Evidence 
from existing knowledge. Hellmuth, K.H. (Finnish Centre for Ra- 
diation and Nuclear Safety, Helsinki (Finland). Surveillance Dept.). 
Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Finland). May 1991. 40p. Order Number DE92630111. Source: 
OSTI; NTIS; INIS. 

Occurance of native iron in near-surface environments on the 
earth is a remarkable pehomenon, which has implications on is- 
sues of nuclear waste management, above all, long-term corrosion, 
matrix diffusion and water-rock interaction. Exisisting knowledge on 
native iron is reviewed, laying stress on processes and parame- 
ters, which led to preservation of the iron during geological periods 
of time. Types of occurrence, composition and properties of the 
iron, and mineral parageneses associated are described. Pro- 
cesses affecting the iron during the course of its evolution, passing 
through the stages of the melt, differentiation, crystallization, cool- 
ing, fracturing, hydrothermal fluid intrusion and low temperature 
weathering are discussed. 


21062 (STUK-B-VALO-68) The existence of native iron - 
implications for nuclear waste management. Part 2: Evidence 
from investigation of samples of native iron. Hellmuth, K.H. 
(Finnish Centre for Radiation and Nuclear Safety, Helsinki 
(Finland). Surveillance Dept.). Finnish Centre for Radiation and Nu- 
clear Safety (STUK), Helsinki (Finland). May 1991. 69p. Order 
Number DE92630112. Source: OSTI; NTIS; INIS. 

The existence of native iron in near-surface environments is a 
remarkable phenomenon, which has implications on issues of long- 
term safety of nuclear waste repositories. Samples of native iron, 
formed at high, magmatic temperatures in basalt, from the Buehl 
(FRG) and Disko, West Greenland were studied. The composition 
of natural iron is somewhat similar to technical iron and steel. Anal- 
yses of mineralogical and chemical composition of basalt alteration 
products and corrosion products of iron, studies on the porosity 
and diffusivity of the basalt matrix, electrochemical corrosion tests 
and theoretical calculations of the pore water in the basalt were 
conducted. The aim was to assess the processes and parameters 
leading to the life-times of native iron observed in nature. 


21063 (UCRL-ID-107268) Waste minimization activity re- 
port for 1991. Shoemaker, J.D. Lawrence Livermore National Lab., 
CA (United States). 30 Apr 1992. 119p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92014190. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a waste reduction report for the Lawrence Livermore Na- 
tional Laboratory (LLNL) for 1991. The report covers the Main Site 
at Livermore and Site 300. Each research program at LLNL is de- 
scribed by its operation, administrative procedures, and waste 
minimization. Examples of the programs at LLNL are biomedical 
and environmental research, chemistry and materials science, and 
energy program and earth sciences. (MB) 
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21064 (UCRL-ID—109203) Impacts of new develo ts in 
partitioning and transmutation on the disposal of high-level 
nuclear waste in a mined geologic repository. Ramspott, L.D. 
(Lawrence Livermore National Lab., CA (United States)); Jor-Shan 
Choi; Halsey, W.; Pasternak, A.; Cotton, T.; Burns, J.; McCabe, A.; 
Coiglazier, W.; Lee, W.W.L. Lawrence Livermore National Lab., CA 
(United States). Mar 1992. 294p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92013250. Source: OSTI; NTIS; INIS; GPO Dep. 
During the 1970s, the United States and other countries thor- 
oughly evaluated the options for the safe and final disposal of 
high-level radioactive wastes (HLW). The worldwide scientific com- 
munity concluded that deep geologic disposal was clearly the most 
technically feasible alternative. They also ranked the partitioning 
and transmutation (P-T) of radionuclides among the least favored 
options. A 1982 report by the International Atomic Energy Agency 
summarized the key reasons for that ranking: “Since the long-term 
hazards are already low, there is little incentive to reduce them 
further by P-T. Indeed the incremental costs of introducing P-T ap- 
pear to be unduly high in relation to the prospective benefits.” 
Recently, the delays encountered by the US geologic disposal pro- 
gram for HLW, along with advanced in the development of P-T 
concepts, have led some to propose P-T as a means of reducing 
the long-term risks from the radioactive wastes that require 
disposal and thus making it easier to site, license, and build a geo- 
logic repository. This study examines and evaluates the effects that 
introducing P-T would have on the US geologic disposal program. 


21065 (UCRL-JC—106504) Experiences with decontaminat- 
ing tritium-handling apparatus. Maienschein, J.L.; Garcia, F.; 
Garza, R.G.; Kanna, R.L.; Mayhugh, S.R.; Taylor, D.T. Lawrence 
Livermore National Lab., CA (United States). Jul 1991. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-910920-30: 4. topical meeting on tritium 
technology in fission, fusion, and isotopic applications, Albu- 


querque, NM (United States), 29 Sep - 4 oct 1991). Order Number 
DE92013005. Source: OSTI; NTIS; INIS; GPO Dep. 
Tritium-handling apparatus has been decontaminated as part of 


the shutdown of the LLNL Tritium Facility. Two stainless-steel 
gloveboxes that had been used to process lithium deuteride-tritide 
(LiDT) salt were decontaminated using the Portable Cleanup Sys- 
tem so that they could be flushed with room air through the facility 
ventilation system. Further surface decontamination was performed 
by scrubbing the interior with paper towels and ethyl alcohol or 
Swish™. The surface contamination, as shown by swipe surveys, 
was reduced from 4x10*—10® disintegrations per minute (dpm)/ 
cm* to 2x 10?-4x10* dpm/cm?. Details on the decontamination 
operation are provided. A series of metal (palladium and vanadium) 
hydride storage beds have been drained of tritium and flushed with 
deuterium in order to remove as much tritium as possible. The bed 
draining and flushing procedure is described, and a calculational 
method is presented which allows estimation of the tritium remain- 
ing in a bed after it has been drained and flushed. Data on specific 
bed draining and flushing are given. 


21066 (UCRL-JC—106676-Rev.1) Mediated electrochemical 
hazardous waste destruction: Revision 1. Hickman, R.G.; 
Farmer, J.C.; Wang, F.T. Lawrence Livermore National Lab., CA 
(United States). Mar 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9110158-2-Rev.1: I&EC special symposium of the Ameri- 
can Chemical Society, Atlanta, GA (United States), 1-3 Oct 1991). 
Order Number DE92011765. Source: OSTI; NTIS; INIS; GPO Dep. 

There are few permitted processes for mixed waste (radioactive 
plus chemically hazardous) treatment. We are developing an 
electrochemical process, based upon mediated electrochemical ox- 
idation (MEO), that converts toxic organic components of mixed 
waste to water, carbon dioxide, and chloride or chloride precipi- 
tates. Aggressive oxidizer ions such as Ag**, Co*+, or Fe are 
produced at an anode. These can attack organic molecules di- 
rectly, and may also produce hydroxyl free radicals that promote 
destruction. Solid and liquid radioactive waste streams containing 
only inorganic radionuclide forms may be treated with existing tech- 
nology and prepared for final disposal. The coulombic efficiency of 
the process has been determined, as well as the destruction 
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efficiency for ethylene glycol, a surrogate waste. In addition, haz- 
ardous organic materials are becoming very expensive to dispose 
of and when they are combined with transuranic radioactive 
elements no processes are presently permitted. Mediated electro- 
chemical oxidation is an ambient- temperature aqueous-phase 
process that can be used to oxidize organic components of mixed 
wastes. Problems associated with incineration, such as high- 
temperature volatilization of radionuclides, are avoided. Historically, 
Ag(ll) has been used as a mediator in this process. Fe(Ill) and 
Co(ill) are attractive alternatives to Ag(Il) since they form soluble 
chlorides during the destruction of chlorinated solvents. Further- 
more, silver itself is toxic heavy metal. Quantitative data have been 
obtained for the complete oxidation of ethylene glycol by Fe(Ill) and 
Co(Ill). Though ethylene glycol is a nonhalogenated organic, these 
data have enabled us to make direct comparisons of activities of 
Fe(III) and Co(Ill) with Ag(Il). Very good quantitative data for the 
oxidation of ethylene glycol by Ag(Il) had already been collected. 


21067 (UCRL-JC—107065) Electrochemical polarization 
measurements on pitting corrosion susceptibility of nickel-rich 
Alloy 825. McCright, R.D.; Fleming, D.L. Lawrence Livermore Na- 
tional Lab., CA (United States). Oct 1991. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-910945-12: Focus ’91: nuclear waste packaging, 
Las Vegas, NV (United States), 29 Sep - 4 oct 1991). Order Num- 
ber DE92014885. Source: OSTI; NTIS; INIS; GPO Dep. 

Alloy 825 contains approximately 40% Ni, 30% Fe, 20% Cr, 
3.5% Mo, 2% Cu, and 1% Ti. Alloy 825 has a number of perfor- 
mance features that make it attractive as a candidate material for 
nuclear waste containers. However, under certain environmental 
conditions Alloy 825 is susceptible to localized forms of corrosion, 
and the focus of this paper is determination of those conditions. 
Electrochemical polarization was used to determine the critical 
potential for passive film breakdown, a process which leads to lo- 
calized corrosion attack. Results indicated that quite high levels of 
chloride ion concentrations coupled with low pH are required to 
lower the critical potential to approach the corrosion potential. 


21068 (UCRL-JC—109624) Dynamic response of tunnels in 
jointed rocks. Heuze, F.E.; Shaffer, R.J.; Walton, O.R.; Maddix, 
D.M. Lawrence Livermore National Lab., CA (United States). Mar 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-920866—1: American Soci- 
ety of Civil Engineers (ASCE) symposium on dynamic analysis and 
design considerations, for high-level nuclear waste repositories, 
San Francisco, CA (United States), 19-20 Aug 1992). Order Num- 
ber DE92011652. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the application of the Discrete Element Method 
(DEM) to the dynamic analysis of the response of tunnels in jointed 
rocks to earthquake loading. In situations where large motions of 
many blocks and collapse occur, the discontinuum-based DEM ap- 
proach appears superior to other methods of analysis. 


21069 (WHC-EP-0182-42) Tank farm surveillance and 
waste status report for September 1991. Hanion, B.M. Westing- 
house Hanford Co., Richland, WA (United States). Nov 1991. 94p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92014041. Source: 
OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. The intent of the report is to 
provide data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and to provide supplemental information regarding tank 
surveillance anomalies and ongoing investigations. 


21070 (WHC-EP-0182-43) Tank farm survelilance and 
waste status summary report for October 1991. Hanlon, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). Jan 
1992. 113p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92014219. Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 





depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. The intent of the report is to 
provide data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and to provide supplemental information regarding tank 
surveillance anomalies and ongoing investigations. 


21071 (WHC-EP-0182-44) Tank farm surveillance and 
waste status summary for November 1991. Hanlon, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1992. 109p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92014210. Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. The intent of the report is to 
provide data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and to provide supplemental information regarding tank 
surveillance anomalies and ongoing investigations. 


21072 (WHC-EP-0182-45) Tank farm surveillance and 
waste status summary report tor December 1991. Hanion, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 111p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92014218. Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. The intent of the report is to 
provide data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and to provide supplemental information regarding tank 
surveillance anomalies and ongoing investigations. 


21073 (WHC-EP-0420) Hantord Site Grout Disposal Pro- 
gram interim mana plan. Wood, R.F. Westi 
Hanford Co., Richland, WA (United States). Jan 1992. 90p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE92014212. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This plan was developed to implement the Hanford Defense 
Waste-Environmental Impact Statement Record of Decision. The 
plan is aiso a management tool for use in defining Hanford Site 
Grout Disposal Program activities required to ensure the safe, en- 
vironmentally sound, and cost-effective disposal of the low-level 
fraction of radioactive double-shell tank mixed wastes at the Han- 
ford Site. This plan includes a discussion of the program mission, 
vision, and objectives; a brief description of the process; descrip- 
tions of major and supporting facilities involved in the process; as 
well as management, organization, responsibilities, operational re- 
quirements, assumptions, and cost and schedule controls. 


21074 (WHC-EP-0475-Rev.0) Tank Waste Disposal Pro- 
gram redefinition. Grygiel, M.L. (Westinghouse Hanford Co., 
Richland, WA (United States)); Augustine, C.A.; Cahill, M.A.; 
Garfield, J.S.; Johnson, M.E.; Kupfer, M.J.; Meyer, G.A.; Roecker, 
J.H.; Holton, L.K.; Hunter, V.L.; Triplett, M.B. Westinghouse 
Hanford Co., Richland, WA (United States). Oct 1991. 617p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE91004544. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The record of decision (ROD) (DOE 1988) on the Final Environ- 
mental Impact Statement, Hanford Defense High-Level, Transuranic 
and Tank Wastes, Hanford Site, Richland Washington identifies the 
method for disposal of double-shell tank waste and cesium and 
strontium capsules at the Hanford Site. The ROD also identifies 
the need for additional evaluations before a final decision is made 
on the disposal of single-shell tank waste. This document presents 
the results of systematic evaluation of the present technical circum- 
stances, alternatives, and regulatory requirements in light of the 
values of the leaders and constitutents of the program. It recom- 
mends a three-phased approach for disposing of tank wastes. This 
approach allows mature technologies to be applied to the treatment 
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of well-understood waste forms in the near term, while providing 
time for the development and deployment of successively more ad- 
vanced pretreatment technologies. The advanced technologies will 
accelerate disposal by reducing the volume of waste to be vitrified. 
This document also recommends integration of the double-and 
single-shell tank waste disposal programs, provides a target sched- 
ule for implementation of the selected approach, and describes the 
essential elements of a program to be baselined in 1992. 


21075 (WHC-SA—1364) of cyclic venting 
phenomena in Hanford Site high-level waste tanks: The evaiu- 
ation of Tank 241-SY-101. Babad, H. (Westinghouse Hanford Co., 
Richland, WA (United States)); Johnson, G.D.; Reynolds, D.A.; 
Strachan, D.M. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-920307— 
74: Waste management '92, Tucson, AZ (United States), 1-5 Mar 
1992). Order Number DE92012199. Source: OSTI; NTIS; GPO 
Dep. 
Tank 241-SY-101 is a double-shell, high-level waste tank located 
in the 200 West Area on the Hanford Site. This tank contains 
about one million gallons of concentrated neutralized waste. 
Shortly after the waste was put in the tank, the waste begin to ex- 
pand because of gas generation. In 1990 this tank was declared to 
have an unreviewed safety question because of the generation of 
flammable mixtures of hydrogen and nitrous oxide gas that was 
periodically released to the tank dome space and ventilation sys- 
tem. A safety program was established to characterize the waste 
and released gases and to determine an effective means to pre- 
vent the accumulation of those gases in the tank dome space and 
ventilation system. Results of the expanded characterization con- 
ducted in fiscal year 1991 are presented. Instrumentation placed in 
the tank helped to provide more detailed information on tank tem- 
peratures; gas pressure, gas flow rates, and gas composition. 


21076 (WHC-SA-1456) Process for selecting a soll column 
disposal site to receive treated effluent containing tritium. Koe- 
gler, K.J. Westinghouse Hanford Co., Richland, WA (United States). 
Mar 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-920466-9: Engi- 
neering and technology conference on waste management and 
environmental restoration, San Juan (Puerto Rico), 9-11 Apr 1992). 
Order Number DE92012301. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy Hanford Site is located in south- 
central Washington State. Established in 1943, the mission cf the 
Hanford Site for over 40 years was the production of defense- 
related nuclear materials. During that era, a great amount of 
nuclear and hazardous waste was generated. The primary mission 
of the Hanford Site is now environmental remediation and restora- 
tion. Past practice at the Hanford Site permitted discharge of 
untreated liquid effluents directly to the soil column. This was an 
accepted method due to the favorable characteristics of the area 
including isolation, low precipitation, deep water table, and soil ion- 
exchange properties. During March 1987, the US Department of 
Energy-Richland Field Office (DOE-RL), issued a plan to discon- 
tinue disposal of contaminated liquids into the soil column at the 
Hanford Site (DOE-RL 1987). This plan outlines a strategy for im- 
plementing treatment of the major waste streams currently 
discharged to the soil column; the 242-A Evaporator process con- 
densate waste stream is one of the stream identified. A constituent 
of concern remaining in the treated effiuent is tritium. The intended 
disposition of the treated effluent is discharge to the soil column at 
a State Approved Land Disposal Site, in compliance with Washing- 
ton State Department of Ecology (Ecology) Washington 
Administrative Code (WAC) 173-216, State Waste Discharge Per- 
mit Program (Ecology 1986). The C-018H Disposal Sitting 
Evaluation (siting evaluation) addresses the site selection and char- 
acterization for a new soil column disposal site. The primary goal of 
the siting evaluation is to identify the best available location for the 
treatment facility disposal structure. The siting evaluation process 
includes the following major components: (1) establish selection 
criteria; (2) select candidate sites; and (3) evaluate candidate sites. 
Evaluation and justification of the effluent disposal method and reg- 
ulatory compliance are addressed in following sections. 
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21077 (WSRC-IM-91-53) Waste management units: Savan- 
nah River Site. Westinghouse Savannah River Co., Aiken, SC 
(United States). Sep 1991. 310p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE92013985. Source: OSTI; NTIS; INIS; GPO Dep. 

This report indexes every waste management unit of the Savan- 
nah River Site. They are indexed by building number and name. 
The waste units are also tabulated by solid waste units receiving 
hazardous materials with a known release or no known release to 
the environment. It also contains information on the sites which 
has received no hazardous waste, and units which have received 
source, nuclear, or byproduct material only. (MB) 


21078 (WSRC-MS-91-073) Properties of slag concrete for 
low-level waste containment. Langton, C.A. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Wong, P.B. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1991]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-9103238-1: American Con- 
crete Institute (ACI) spring meeting, Boston, MA (United States), 
17-21 Mar 1991). Order Number DE92013194. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Ground granulated blast furnace slag was incorporated in the 
concrete mix used for construction of low-level radioactive waste 
disposal vaults. The vaults were constructed as six 100 x 100 x 
25 ft cells with each cell sharing internal walls with the two 
adjacent cells. The vaults were designed to contain a low-level ra- 
dioactive wasteform called saltstone and to isolate the saltstone 
from the environment until the landfill is closed. Closure involves 
backfilling with native soil, installation of clay cap, and run-off con- 
trol. The design criteria for the slag-substituted concrete included 
compressive strength, 4000 psi after 28 days; slump, 6 inch; per- 
meability, less than 10-7 cm/sec; and effective nitrate, chromium 
and technetium diffusivities of 10—-°, 10-"? and 10-'? cm*/sec, re- 
spectively. The reducing capacity of the slag resulted in chemically 
reducing Cr*® to Cr’? and Te*” to Te*4 and subsequent precipita- 
tion of the respective hydroxides in the alkaline pore solution. 
Consequently, the concrete vault enhances containment of other- 


wise mobile waste ions and contributes to the overall protection of 
the groundwater at the disposal site. 


21079 (WSRC-MS-91-355) Performance assessment re- 
view for Department of Energy. Wilhite, E.L. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-920307—75: Waste management '92, 
Tucson, AZ (United States), 1-5 Mar 1992). Order Number 
DE92013072. Source: OSTI; NTIS; INIS; GPO Dep. 

The United State Department of Energy (US DOE) disposes of 
low-level radioactive waste in near-surface disposal facilities. 
Safety of the disposal operations is evaluated for operational safety 
as well as long-term safety. Operational safety is evaluated based 
on the perceived level of hazard of the operation and may vary 
from a simple safety assessment to a safety analysis report. Long- 
term safety of all low-level waste disposal systems is evaluated 
through the conduct of a radiological performance assessment. 
The US DOE has established radiological performance objectives 
for disposal of low-level waste. They are to protect a member of 
the general public from receiving over 25 mrem/y, and an inadver- 
tent intruder into the waste from receiving over 100 mrem/y 
continuous exposure or 400 mrem from a single exposure. For a 
disposal system to be acceptable, a performance assessment (PA) 
must be prepared which must be technically accurate and provide 
reasonable assurance that these performance objectives are met. 
Technical quality of the performance assessments is reviewed by a 
panel of experts. A number of lessons have been learned from 
conducting several preliminary reviews of performance assess- 
ments. These lessons are shared among the various US DOE 
sites to improve the process of evaluating low-level waste disposal 
sites for long-term performance. 


21080 (WSRC-MS-91-375) Colorimetric determination of 
Fe**/Fe* ratio in radioactive glasses. Coleman, C.J.; Baumann, 
E.W.; Bibler, N.E. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract ACO9-89SR18035. (CONF- 
920430-81: International high level radioactive waste management 
(IHLRWM) conference: promoting understanding through education 
and communication, Las Vegas, NV (United States), 12-16 Apr 
1992). Order Number DE92013116. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In the vitrification of nuclear wastes, the Fe**+/Fe** ratio in the 
glass is a measure of the redox properties of the glass mett. It is 
necessary to measure this ratio to ensure that the melt redox prop- 
erties are suitable for the glass melter. A colorimetric method for 
measuring the Fe**/Fe** ratio in highly radioactive glasses was de- 
veloped and tested remotely in a shielded cell. The tests were 
performed on glasses similar in composition and radioactivity to 
those that will be produced in the Savannah River Site Defense 
Waste Processing Facility. The first step of the method is dissolu- 
tion of finely crushed glass with a hydrofluoric/sulfuric acid mixture 
with ammonium vanadate added to preserve the Fe** content of 
the glass during the dissolution. Boric acid is then added to com- 
plex fluoride and to destroy iron-fluoride complexes. After adjusting 
the solution to pH 5, FerroZine™ (trademark of the Hach Com- 
pany, Loveland, CO) reagent is added to form a magenta-coiored 
complex with Fe**. The absorbance at 562 nm is measured by us- 
ing a fiber optic-coupled photodiode array spectrophotometer. 
Ascorbic acid is then used to reduce alll the iron in solution to Fe** 
and the absorbance is again measured. The difference in ab- 
sorbance measurements corresponds to the Fe* in the sample 
and the Fe**/Fe** ratio can be calculated. 


21081 (WSRC-MS-91-469) Inspection of storage tanks at 
the Savannah River Site. Vormelker, P.R. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Elder, J.B. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO9-88SR18055. (CONF-920110-1: 2. international 
symposium on above ground storage tanks, Houston, TX (United 
States), 14-16 Jan 1992). Order Number DE92013192. Source: 
OSTI; NTIS; GPO Dep. 

Inspections have been performed on over 200 storage tanks 
since the startup of the Savannah River Site in 1955. The tanks 
contain a variety of fluids, including alum, fuel, oil, waste oil, 
sodium hydroxide, chlorine, sodium hypochlorite, and sulfuric acid. 
Many inspection methods have been developed over the years, 
starting with visual and progressing to manual, straight-beam ultra- 
sonic thicknesses at specific tank locations and then to automated 
ultrasonic thickness mapping. This paper will review the current in- 
spection methods and the uses of new inspection technology at 
the Savannah River Site, show where inspections can be used to 
find potential problems before they occur and show what problems 
may occur when inadequate attention is given to inspections or in- 
spection results. 


21082 (WSRC-MS—91-496) The performance assessment 
and the design of an intermediate level tritium disposal vault. 
Yu, A.D. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1991]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-911107— 
74: Winter meeting of the American Nuclear Society (ANS), San 
Francisco, CA (United States), 10-15 Nov 1991). Order Number 
DE92014346. Source: OSTI; NTIS; INIS; GPO Dep. 

Contains vugraphs. 

The topic of this report is the assessment of the performance 
and design of the tritium disposal vault for the Westinghouse River 
Company at the Savannah River Laboratory. This paper describes 
how the groundwater modeling has affected the design of a tritium 
disposal vault at the Savannah River Site and this new vault will 
meet the regulatory performance requirements. (MB) 


21083 (WSRC-MS-—91-529) Evaluations of glass vitrification 
techniques on Iron ratio determinations. Spencer, R.B. Westing- 
house Savannah River Co., Aiken, SC (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-920430-82: International high 
level radioactive waste management (IHLRWM) conference: pro- 
moting understanding through education and communication, Las 
Vegas, NV (United States), 12-16 Apr 1992). Order Number 
DE92013117. Source: OSTI; NTIS; GPO Dep. 





High-level liquid waste at the Savannah River Site (SRS) will be 
processed into borosilicate glass at the Defense Waste Processing 
Facility (DWPF). Waste glass will be transported to a geologic 
repository for permanent disposal. Control of the redox properties 
of the melter feed is necessary for smooth operation of the melter. 
The Fe(Il)/total Fe ratio in glass is a measure of the redox condi- 
tions in the melter. To simulate final glass product conditions, 
metter feed samples will be vitrified at the DWPF laboratory. A col- 
orimetric method was used to determine the Fe(Il)/total Fe ratio on 
vitrified melter feed samples. Because the crucible vitrification tech- 
nique can have a large effect on the Fe(Il)/total Fe ratio, crucible 
sealing during vitrification of the waste feed sample, and the type 
of heating applied vitrification, were the variables investigated for 
Fe(Il)/total Fe ratio measurement effects. Various lid sealants were 
used for determining crucible sealing effects. Microwave and con- 
ventional heating were tested for glass vitrifications. Microwave 
heating and a nepheline gel sealant, to exclude oxygen from the 
alumina crucibles during vitrification, was adopted for use at the 
DWPF laboratory. This paper discusses microwave vitrification and 
crucible sealing techniques. 


21084 (WSRC-MS-—92-015) A pilot scale demonstration of 
the DWPF process control and product verification 
Hutson, N.D.; Jantzen, C.M.; Beam, D.C. Westinghouse Savannah 
River Co., Aiken, sc (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-920430-93: International high level ra- 
dioactive waste management (IHLRWM) conference: promoting 
understanding through education and communication, Las Vi ’ 
NV (United States), 12-16 Apr 1992). Order Number DE92013173. 
Source: OSTI; NTIS; INIS; GPO é 

The Defense Waste Processing Facility (DWPF) has been de- 
signed and constructed to immobilize Savannah River Site high 
level liquid waste within a durable borosilicate glass matrix for per- 
manent storage. The DWPF will be operated to produce a glass 
product which must meet a number of product property constraints 
which are dependent upon the final product composition. During 
actual operations, the DWPF will control the properties of the glass 
product by the controlled blending of the waste streams with a 
glass-forming frit to produce the final melter feed slurry. The DWPF 
will verify control of the glass product through analysis of vitrified 
samples of slurry material. In order to demonstrate the DWPF 
process control and product verification strategy, a pilot-scale vitrifi- 
cation research facility was operated in three discrete batches 
using simulated DWPF waste streams. All of the DWPF process 
control methodologies were followed and the glass produce from 
each experiment was leached according to the Product Consis- 
tency Test. Results of the campaign are summarized. 


21085 (WSRC-MS-92-070-Rev.1) Reliability Centered Main- 
tenance for Savannah River Site’s interim waste m 

facilities: Revision 1. Hauer, K.A. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Wilson, J.F. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-920818—1-Rev.1: Bi-annual nuclear energy 
meeting of the American Nuclear Society and the American Society 
of Mechanical Engineers, San Diego, CA (United States), 23-26 
Aug 1992). Order Number DE92013181. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The application of Reliability Centered Maintenance (RCM) has 
been shown to be an effective means to optimize maintenance pro- 
grams or to establish new programs. The key to success of any 
RCM program is to customize the methodology to meet the spe- 
cific needs of the implementing organization. This paper discusses 
how RCM is being used to establish the preventive maintenance 
program and how the resulting system data is being used to sup- 
port the Technical Baseline reconstitution effort for the interim 
Waste Management Division of Westinghouse Savannah River 
Company (WSRC). 


21086 (WSRC-MS-92-143) Waste treatment evaluation for 
aqueous sec waste from mixed waste incineration. 
Burns, H.H. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract ACO9-89SR18035. (CONF-920527— 
4: Incineration conference, Albuquerque, NM (United States), 
11-14 May 1992). Order Number DE92013986. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Consolidated Incineration Facility (CIF) is a rotary kiln incin- 
erator that processes low-level radioactive, hazardous, and mixed 
wastes generated at the Savannah River Site (SRS). The incinera- 
tor offgases are cleaned by a wet offgas system that generates a 
secondary aqueous waste stream (blowdown). This waste is mixed 
waste that requires treatment prior to disposal. The blowdown con- 
tains approximately 80 wt% water and 20 wt% chloride salts, ash, 
and radioactive and hazardous contaminants. A study was con- 
ducted to evaluate the various technologies that are commercially 
used or being developed to treat secondary liquid waste. Both 
wastewater treatment and evaporation were considered in the eval- 
uation as potential de-watering technologies to reduce the volume 
of waste, and therefore, reduce disposal costs. The residue from 
the de-watering process must be stabilized in a binding agent be- 
fore disposal as mixed waste. There is no precedent to follow for 
stabilization of mixed wastes. Radioactive wastes have been stabi- 
lized with cement for years. However, the Nuclear Regulatory 
Commission (NRC) has concern over the longevity of cement, 
while Land Disposal Restrictions (LDR) requirements have been 
implemented giving rise to concern for leaching of hazardous con- 
stituents from cement. The various binders that were considered 
include glass, cement, bitumen, sulphur cement, polyethylene, 
epoxy, and vinyl ester resin. 


21087 (WSRC-RP-89-994) Resource Conservation and Re- 
covery Act (RCRA): Facility Inv lon Program Plan. 
Westinghouse Savannah River Co., Aiken, SC (United States); Sir- 
rine Environmental Consultants, Greenville, SC (United States). 30 
Jun 1989. 618p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92014344. Source: OSTI; NTIS; INIS; GPO Dep. 

This Resource Conservation and Recovery Act (RCRA) Facility 
Investigation Program Plan has been developed to provide a 
framework for the completion of RCRA Facility Investigations (RFI) 
at identified units on the Savannah Rive Site (SRS) facility. As 
such, the RFI Program Plan provides: technical guidance for all 
work to be performed, managerial control, a practical, scientific ap- 
proach. The purpose of this Overview is to demonstrate how the 
basic RFI Program Plan elements (technical, management, and 
approach) are interwoven to provide a practical and workable plan. 
The goal of the RFI Program Plan is to provide a systematic, uni- 
form approach for performance and reporting. In addition, the RFI 
Program Plan has been developed to be specific to the SRS facil- 
ity and to adhere to the Environmental Protection Agency (EPA) 
RFI guidance received as part of the SRS. The US EPA publication 
“Characterization of Hazardous Waste Sites” has been liberally 
adapted for use in this RFI Program Plan. 


21088 (WSRC-RP-91-830) Subsurface stratigraphy and 
structure of A/M area at the Savannah River Site, Alken 
County, South Carolina: Final report. Fallaw, W.C.; Sims, W.R.; 
Haselow, J.S. Westinghouse Savannah River Co., Aiken, SC 
(United States). Aug 1991. 145p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE92013197. Source: OSTI; NTIS; GPO Dep. 

This report is a study of the stratigraphy and structure of the A/M 
Area Hazardous Waste Management Facility Post-Closure Care 
Permit process on the Savannah River Site. The data from the litho- 
logic and geophysical logs of 93 wells is the basis of this analysis. 


21089 (WSRC-RP-91-1054-Rev.1) Preliminary characteriza- 
tion of the F-Area Rallroad Crosstie Pile at the Savannah River 
Site: Revision 1. Westinghouse Savannah River Co., Aiken, SC 
(United States); Sirrine Environmental Consultants, Aiken, SC 
(United States). Oct 1991. 153p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE92013368. Source: OSTI; NTIS; GPO Dep. 

Historical information about the F-Area Railroad Crosstie Pile is 
limited. The unit is believed to have been a borrow area for earth 
fill that began receiving railroad crossties during the 1960s. The 
number of crossties at the unit began to increase significantly in 
1984 when major repair of the SRS rail system was initiated. An 
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estimated 100,000 used railroad crossties have accumulated at the 
unit since 1984. In an effort to determine the impact of the railroad 
crossties on the environment a total of 28 soil samples were col- 
lected from four test borings in March of 1991. Sample depths 
ranged from ground surface to 21.5 feet. Three of the borings were 
extended to the water table and groundwater samples were 
collected, one in an upgradient “background” area, and two down- 
gradient from the unit. Few analytes were reported above detection 
limits. Test results are summarized in Section 4.0 and analytes not 
detected are summarized in Appendix A to this report. In three soil 
samples collected from depths between 10 and 21.5 feet, copper 
occurred at levels slightly above background. These copper values 
were detected in the sidegradient test boring and in the two down- 
gradient test borings. Three organic analytes, acetone, pyridine, 
and Toluene, were reported above detection limits but well below 
drinking water standards (DWS) in all test borings, including the 
upgradient boring. Radionuclide activities were reported above 
background in both soil and water samples from all test borings. 
There do not appear to be any statistically significant trends in 
radionuclide activities with depth, or between upgradient or down- 
gradient borings. The analytes detected in the test borings 
downgradient from the unit cannot be attributed to the railroad 
crosstie pile as they are not significantly different than the values 
reported for the upgradient, background test boring. 


21090 (Y/EN-4417/R2) Y-12 Centralized Sanitary Landfill 1! 
Closure/Post Closure Plan Revision 2: Environmental Restore- 
tion and Waste Mana Program. Ebasco Services, Inc., 
Oak Ridge, TN (United States). 14 Apr 1992. 137p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (Y/EN-4575;Y/Sub-89-TN526V). Order Number 
DE92013934. Source: OSTI; NTIS; GPO Dep. 

This report details closure and post-closure activities to be con- 
ducted at the Y-12 Centralized Sanitary Landfill ll. It describes the 
original operation, closure of the facility, and eventually the post- 
closure. The final cover, drainage system, and gas monitors are 
some of the design and operations that are commented upon in 
this text. This document has been revised to incorporate review 
comments made by the Tennessee Department of Environment 
and Conservation. (MB) 


21091 (YJT-91-21) Rock mechanical, thermomechanical 
and hydraulic behaviour of the near field for spent nuclear 
fuel. Johansson, E. (Saanio and Riekkola Consulting Engineers, 
Helsinki (Finiand)); Hakala, M.; Lorig, L.J. Voimayhtioeiden Ydin- 
jaetetoimikunta, Helsinki (Finland). Oct 1991. 65p. Order Number 
DE92628343. Source: OSTI; NTIS (US Sales Only); INIS. 
Teollisuuden Voima Oy (TVO) is investigating the feasibility of 
disposing high level nuclear waste in crystalline rock at depths of 
400 to 600 meters below the ground surface. Two explicit distinct 
element computer codes UDEC and 3DEC were used to simulate 
the mechanical response associated with excavation and the ther- 
momechanical response associated with waste emplacement. 
Model input data are mostly based on preliminary design of the 
repository and on field data from on-going site investigations in Fin- 
land. The results showed that the overall stability of the repository 
near-field appears to be good during the studied time period 0-900 
years. The maximum displacements after excavation are about 2 
mm on the walls of the disposal tunnel. Joint openings are only a 
few micrometers. The hydraulic conductivity increases by 4 to 6 
times within the zone of 0,3 m around the tunnel and emplacement 
hole, and farther away the average increase in conductivity is 1,2 
to 1,7 times. After 60 years the heating increases the stresses in 
the vicinity of the excavated rooms, and closes the joints decreas- 
ing the hydraulic conductivity by 93-99% when assuming 10 um 
in-situ hydraulic aperture. However, when assuming 50 yum in-situ 
hydraulic aperture the hydraulic conductivity increases 10-40% be- 
cause the change in dynamic viscosity of water has a larger effect 
than the joint aperture change. After 900 years in the cooling stage 
the stresses and displacements come back almost to the same 
level as after the excavation. Some permanent displacements re- 
main in the joints due to the shearing. The hydraulic conductivity at 
900 years is 10-70% of the conductivity after the excavation. The 
comparisons between the 2-D and 3-D results show that the two- 
dimensional modeling, if sufficient cross-sections have been 
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analyzed, is enough to describe mechanical behaviour of the near- 
field, whereas the three-dimensional modeling is needed in some 
cases to assess the thermomechanical behaviour. 


21092 (Y/WP-0014-Abst.) Depleted uranium manufacturing 
waste minimization at the Oak Ridge Y-12 Plant: Abstract. 
Thompson, J.E.; Koger, J.W. Oak Ridge Y-12 Plant, TN (United 
States). 21 Jan 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (CONF-920851— 
1: Spectrum ‘92: nuclear and hazardous waste management 
international topical meeting, Boise, ID (United States), 23-27 Aug 
1992). Order Number DE92007586. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Oak Ridge Y-12 Plant located in Oak Ridge Tennessee and 
managed by Martin Marietta Energy Systems, Inc. for the Depart- 
ment of Energy has a comprehensive waste minimization program 
associated with the depleted uranium manufacturing at the Y-12 
Plant. This program is sponsored by the Department of Energy's 
Office of Technology Development (OTD). The waste minimization 
hierarchy of concerns are: (1) Source Reduction; (2) Recycle Ca- 
pability; (8) Treatment Simplicity and; (4) Final Disposal Difficulty. 
The current depleted uranium manufacturing cycle is not organized 
for maximum material recycle. Depleted uranium has long been 
treated as a waste stream of little or no value or concem. The pri- 
mary disposal methods, for both dilute and concentrated waste, 
has been to bury the massive material in low level radioactive 
landfills and to oxidize the machine turnings and then bury or store 
that oxide. Burial is no longer an option, and storage is expensive. 
The depleted uranium waste minimization program goals are: (1) 
Lower uranium purchases by 80%; (2) Decrease secondary waste 
by 50%; (3) Substitute innocuous materials wherever possible. 
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Refer also to citation(s) 20943, 20954, 20955, 20956, 20957, 
20958, 21076, 21089, 21096, 21097, 21098, 21099, 21100, 21101, 
21102, 21103, 21105, 21106, 21107, 21108, 21109, 22487, 22645, 
22671, 22730, 22731 


21093 (EUR-13529) Uranium-thorium and rare earth migra- 
tion In granitic uranium deposits: comparison test with high 
level radioactive wastes in underground disposal. Menager, 
M.T. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(FR). Direction du Cycle du Combustible). Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 34p. (in 
French). Contract Fl1W/0149-F. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The dispersion of U, Th and REE from a U-vein type deposit, lo- 
calized in an intragranitic vein, through the surrounding host rock 
has been characterized by combining petrological, mineralogical, 
geochemical (major and trace elements, radiogenic isotopes) stud- 
ies. The different stages of hydrothermal alteration, including those 
leading to changes in the major or trace elements concentrations 
have been identified. The distances over which U, Th and REE 
have migrated are estimated and correlated to the main water/rock 
interaction processes. The role of co-precipitation with secondary 
minerals in the retention of these elements is stressed. These pro- 
cesses are considered as analogous to those which could take 
place around a radioactive waste repository in a similar rock forma- 
tion. The main geochemical implications of this work for the safety 
assessment of such a disposal are discussed. 7 figs., 27 refs. 


21094 (RFP-4578) Analysis of offsite emergency planning 
zones for the Rocky Flats Plant: Maximum credible accident 
fourth (1988-1991) review. Stalker, A.C. EG and G Rocky Flats, 
Inc., Golden, CO (United States). Rocky Flats Plant. May 1992. 
104p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC34-90DP62349. Order Number DE92014395. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of the Fourth (1988-1990) Maximum Credible Acci- 
dent (MCA) Review was to determine if changes in waste storage 
or operational inventories at the Rocky Flats Plant have affected 
the basis for the current MCA. This report documents the Fourth 
MCA Review and the activities performed to identify and affirm the 
inventories-at-risk and estimate the release of PwAm that might 





occur due to the MCA. The State of Colorado has defined, for its 
Emergency Planning Zone (EPZ) determination, that the MCA is a 
release of 100 grams of respirable Pu (and/or its equivalent as 
americium) dispersed into the RFP ambient air, regardless of the 
specific scenario that produces the release. 


21095 (WSRC-MS-—92-142) Systematic selection of off-gas 
treatment at the Savannah River Site. McKillip, S.T.; Rehder, 
T.E. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-920466-14: En- 
gineering and technology conference on waste management and 
environmental restoration, San Juan (Puerto Rico), 9-11 Apr 1992). 
Order Number DE92013358. Source: OSTI; NTIS; INIS; GPO Dep. 

At the Savannah River Site (SRS), from 1958-1985, effluent 
waste from the reactor fuel and target rod fabrication area (M-Area) 
was discharged to a settling basin. In 1981, monitoring wells de- 
tected groundwater contamination, specifically trichloroethylene and 
tetrachloroethylene, in the immediate vicinity of the basin. Under 
the auspices of Resource Conservation and Recovery Act (RCRA) 
the M-Area contamination must be addressed by a corrective action 
program until the volatile organic compound (VOC) concentrations 
reach Drinking Water Standards. This was initiated in 1985 with 
startup of a full-scale pump-and-treat air stripper system. Recently, 
remediation efforts have focused on vacuum extraction to treat va- 
dose zone contamination not addressed by the original recovery 
wells, and additional pump-and-treat systems to achieve hydraulic 
control of the plume. Regulatory requirements allowed for dis- 
charge of VOCs to the atmosphere when the original remediation 
system was installed; however, 1990 amendments to the Clean Air 
Act will eventually require treatment of VOC contaminated air prior 
to discharge. This has ramifications to systems currently being de- 
sign, as well as the existing systems. in response to the 1990 
Clean Air Act amendments, SRS initiated a study to assess com- 
mercially available off-gas treatment technologies. These included 
carbon adsorption, thermal incineration, catalytic oxidation, absorp- 
tion, condensation, and UV/peroxide destruction, and xenon 
flashlamp. Criteria used to evaluate the technologies were the thirty 
(30) year life cycle cost, permitting considerations, and manpower 
requirements. The study concluded that catalytic oxidation provided 
the most desirable combination of these elements. 
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Refer also to citation(s) 20948, 20965, 20966, 20994, 20995, 
20997, 20998, 21001, 21022, 21023, 21024, 21025, 21032, 21039, 
21040, 21042, 21043, 21044, 21049, 21053, 21060, 21065, 21073, 
21079, 21086, 21087, 21090, 21358, 21596, 22474, 22537, 22627, 
22634, 22635, 22637, 22638, 22672, 22731, 22847, 22897, 22908 


21096 (CONF-901264-, pp. 3-4) Grout treatment facilities at 
DOE and other plants: Scope and objectives of the workshop. 
Merriman, J.R. (Martin Marietta Energy Systems, Oak Ridge, TN 
(United States)). Oak Ridge K-25 Site, TN (United States). Jan 
1992. From Workshop on radioactive, hazardous, and/or mixed 
wastes sludge management; Knoxville, TN (United States); 4-5 
Dec 1990. In Proceedings of the workshop on radioactive, haz- 
ardous, and/or mixed waste sludge management. 363p. Order 
Number DE92012667. Source: OSTI; NTIS; INIS. 

The host of the workshop on Radioactive, Hazardous, and Mixed 
Waste Sludge Management gives a brief explanation as to how the 
workshop originated. Problems encountered in ing for Re- 
source Conservation and Recovery Act (RCRA) permits for 78,000 
drums of sludge waste included finding many of the drums severely 
corroded and containing residual liquid in what was supposed to 
be a dry waste form. The root cause of the off-specification product 
and failing containers was not a single, clear-cut item. As a result 
of the investigation the concept developed of gathering representa- 
tives from other DOE sites to share experiences and solutions for 
managing sludge wastes. The goal of the workshop is to use the 
diverse expertise gathered to identify the important issues in man- 
aging waste sludges and recommend solutions to these issues. 


21097 (CONF-901264—, pp. 5-6) DOE Ives. Slee- 
man, B. (Dept. of Energy, Oak Ridge, TN (United States)). Oak 
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Ridge K-25 Site, TN (United States). Jan 1992. From Workshop on 
radioactive, hazardous, and/or mixed wastes sludge management; 
Knoxville, TN (United States); 4-5 Dec 1990. In Proceedings of the 
workshop on radioactive, hazardous, and/or mixed waste sludge 
management. 363p. Order Number DE92012667. Source: OSTI; 
NTIS; INIS. 

The management of low-level radioactive, hazardous, and mixed 
wastes is a major problem at many US Department of Energy 
(DOE) facilities. While the risk to health and environment is usually 
small (because the concentrations of hazardous or radioactive con- 
Stituents are typically low), the volumes are often significant. The 
initial stimulus for the workshop was the unsuccessful project in- 
volving the Resource Conservation and Recovery Act (RCRA) 
closure of two surface impoundments on the K-25 site which in- 
cluded the solidification of sludges in concrete in steel drums for 
interim storage. Of the 78,000 drums of waste in storage 46,000 
drums are of questionable integrity resulting in withdrawal of the 
delisting petition and noncompliance with current regulations. To 
avoid similar problems in the future waste management practices 
need improvements in the following areas: characterization, 
treatment/solidification technologies, post-treatment certification, 
packaging/containment, and treatment of off-specification products. 


21098 (CONF-901264—, pp. 7-9) Mixed waste sludge issue 
at the K-25 site. Clark, L.W. (Dept. of Energy, Oak Ridge, TN 
(United States)). Oak Ridge K-25 Site, TN (United States). Jan 
1992. From Workshop on radioactive, hazardous, and/or mixed 
wastes sludge management; Knoxville, TN (United States); 4-5 
Dec 1990. In Proceedings of the workshop on radioactive, haz- 
ardous, and/or mixed waste sludge management. 363p. Order 
Number DE92012667. Source: OSTI; NTIS; INIS. 

The Resource Conservation and Recovery Act (RCRA) stipu- 
lated that surface impoundments at the K-25 plant, otherwise 
known as the Oak Ridge Gaseous Diffusion Plant (ORGDP), be in 
compliance or closed by November 1988. The K-1407-B and -C 
ponds which had been used for settling basins for precipitates from 
waste water treatment contained sludges that were not characteris- 
tically hazardous but did contain listed heavy metals, potassium 
hydroxides and fluorides, high pH, and varying concentrations of 
uranium and, in lesser quantities, cesium, neptunium, technetium, 
and plutonium. The paper describes the initial sludge treatment ap- 
proach, regulatory strategy and operations, corrosion and leakage 
problems, technical causes of drum failures, other operational con- 
cerns, action plan developed for corrective action, and radioactive, 
hazardous, and mixed waste sludge management needs. 


21099 (CONF-901264-, pp. 19-34) The Hanford grout treat- 
ment facility. Voogd, J.A. (Westinghouse Hanford 

Richland (United States)). Oak Ridge K-25 Site, TN (United 
States). Jan 1992. From Workshop on radioactive, hazardous, 
and/or mixed wastes sludge management; Knoxville, TN (United 
States); 4-5 Dec 1990. In Proceedings of the workshop on radioac- 
tive, hazardous, and/or mixed waste sludge management. 363p. 
Order Number DE92012667. Source: OSTI; NTIS; INIS. 

The paper describes the handling of low-activity radioactive/ 
hazardous wastes at the Hanford grout treatment facility. The 
waste is being retrieved from underground single-walled tanks as 
part of environmental restoration efforts at the Hanford Reservation. 
Grout disposal issues include: role of barriers in waste disposal 
and time of compliance for ecosystem protection. Non-hazardous 
wastes from the campaign were successfully completed in 1989. 
Current status and plans for completion of the solidification of ra- 
dioactive/hazardous wastes to meet Resource Conservation and 
Recovery Act landfill requirements are presented. 


21100 (CONF-901264—, pp. 35-40) Treatment of pond 
sludge at the Rocky Flats Plant. Wienand, J. (Dept. of Energy - 
Rocky Flats Office, Golden, CO (United States)); Tyler, R.; Bald- 
win, C. Oak Ridge K-25 Site, TN (United States). Jan 1992. From 
Workshop on radioactive, hazardous, and/or mixed wastes sludge 
management; Knoxville, TN (United States); 4-5 Dec 1990. In Pro- 
ceedings of the workshop on radioactive, hazardous, and/or mixed 
waste sludge management. 363p. Order Number DE92012667. 
Source: OSTI; NTIS; INIS. 

The treatment of low-level radioactive/hazardous materials 
sludges from five inactive solar evaporation settling ponds at the 
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Rocky Flats Plant is discussed. The paper presents information on 
the following topics: history of the ponds; previous pond cleanout 
activities; current approach to the problem with respect to water 
management, sludge management, regulatory actions, and dis- 
posal; and future processing technology needs in the areas of 
polymer solidification, microwave solidification, joule-heated glass 
melters, and advanced technology incineration. 


21101 (CONF-901264-, pp. 41-89) Cement solidification of 
low-level radioactive sludge at the West Valley Demonstration 
Project. Weiss, T.G. (West Valley Nuclear Services Co., NY 
(United States)). Oak Ridge K-25 Site, TN (United States). Jan 
1992. From Workshop on radioactive, hazardous, and/or mixed 
wastes sludge management; Knoxville, TN (United States); 4-5 
Dec 1990. In Proceedings of the workshop on radioactive, haz- 
ardous, and/or mixed waste sludge management. 363p. Order 
Number DE92012667. Source: OSTI; NTIS; INIS. 

The West Valley Demonstration Project is a cleanup program 
started by the Department of Energy in 1982 to clean up the na- 
tion’s only commercial nuclear fuel reprocessing plant. Specifically 
addressed in this paper is the series of ponds which comprised the 
lagoon system. The sludges from these ponds contain high-level, 
transuranic, and low-level wastes, mixed and hazardous wastes. 
The primary mission of the project is to solidify about 600,000 gal- 
lons of high-level waste contained in an underground storage tank. 
The paper deals with the treatment of the sludge that is generated 
at the Low-level Waste Treatment Facility. Current status and plans 
for completion of the project are presented. 


21102 (CONF-901264—, pp. 170-194) The proposed fixation 
of sludge in cement at the Feed Materials Production Center. 
Gimpel, R.F. (Westinghouse Materials Company of Ohio, Cincinnati 
(United States)). Oak Ridge K-25 Site, TN (United States). Jan 
1992. DOE Contract AC05-860R21600. From Workshop on ra- 
dioactive, hazardous, and/or mixed wastes siudge management; 
Knoxville, TN (United States); 4-5 Dec 1990. In Proceedings of the 
workshop on radioactive, hazardous, and/or mixed waste sludge 
management. 363p. Order Number DE92012667. Source: OSTI; 
NTIS; INIS. 

The Feed Materials Production Center (FMPC), located near 
Cincinnati, Ohio, is a government-owned facility. Westinghouse 
Materials Company of Ohio (WMCO) is the prime contractor to the 
United States Department of Energy (DOE) at the FMPC. DOE has 
entered into a Consent Agreement with the United States Environ- 
mental Protection Agency (US EPA) to remediate the FMPC site. A 
project known as the Environmental Remedial Action (ERA) Project 
was created to accomplish the task of remediating the site. The 
majority of the estimated $2-billion ERA Project was broken into 
five smaller manageable subtasks called ‘operable units.’ Each op- 
erable unit is handled as a project with its own project manager/ 
engineer. Due to the project's complexity and stringent completion 
dates, DOE and WMCO have devised a project management phi- 
losophy to ensure the successful completion of the ERA Project. 
This paper discusses the ERA Project and the development needs 
to accomplish this project. In particular, development of processes 
for the treatment of wastes sludges for Operable Units 1 and 4 is 
discussed. Operable Unit 2 sludges will be treated in a similar 


fashion to Operable Unit 1 if it is determined these sludges need 
treatment. 


21103 (CONF-901264-, pp. 195-212) Regulatory aspects of 
sludge management. Sharples, F.E. (Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge, TN (United States)). Oak Ridge K-25 Site, 
TN (United States). Jan 1992. From Workshop on radioactive, haz- 
ardous, and/or mixed wastes sludge management; Knoxville, TN 
(United States); 4-5 Dec 1990. In Proceedings of the workshop on 
radioactive, hazardous, and/or mixed waste sludge management. 
363p. Order Number DE92012667. Source: OSTI; NTIS; INIS. 
The paper presents an overview of radioactive waste land dis- 
posal restrictions by discussing the following topics: highlights of 
Resource Conservation and Recovery Act history; purposes of land 
disposal restrictions; regulatory definition of land disposal; US Envi- 
ronmental Protection Agency (EPA) implementation of land disposal 
restrictions; schedules for implementing land disposal restrictions; 
solvent and dioxin wastes; classification of liquid hazardous and ra- 
dioactive wastes; generator and treatment, storage, and disposal 
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responsibilities; variances and extensions; and options for mixed 
waste management. Land disposal restrictions take into account 
the long-term uncertainties associated with land disposal, the need 
to manage waste right the first time they are disposed, and the per- 
sistence toxicity, mobility, propensity to bioaccumulate, and volume. 
In the Department of Energy system land disposal restrictions af- 
fect mixed waste management and site remedial action programs. 


21104 (CONF-901264—, pp. 213-219) Delisting efforts for K- 
1407-C pond sludges. Goodpasture, S. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (United States)). Oak Ridge K-25 
Site, TN (United States). Jan 1992. From Workshop on radioactive, 
hazardous, and/or mixed wastes sludge management; Knoxville, 
TN (United States); 4-5 Dec 1990. In Proceedings of the workshop 
on radioactive, hazardous, and/or mixed waste sludge manage- 
ment. 363p. Order Number DE92012667. Source: OSTI; NTIS; 
INIS. 

The paper defines the delisting process for hazardous materials 
from radioactive/hazardous materials wastes. The history of the 
delisting petition for solidified sludges resulting from the Resource 
Conservation and Recovery Act closure of the K-1407-C settling 
pond at the K-25 Plant, otherwise known as the Oak Ridge 
Gaseous Diffusion Plant, from preparation of the petition to with- 
drawal of the petition is briefly described. 


21105 (CONF-901264—, pp. 229-250) Group 1. Waste char- 
acterization. Kirkpatrick, C.R. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (United States)); Shoemaker, J.L.; Francis, 
C.W. Oak Ridge K-25 Site, TN (United States). Jan 1992. From 
Workshop on radioactive, hazardous, and/or mixed wastes sludge 
management; Knoxville, TN (United States); 4-5 Dec 1990. In Pro- 
ceedings of the workshop on radioactive, hazardous, and/or mixed 
waste sludge management. 363p. Order Number DE92012667. 
Source: OSTI; NTIS; INIS. 

This report summarizes the findings of the Waste Characteriza- 
tion Working Group which met during the Workshop on Radioactive, 
Hazardous, and/or Mixed Waste Sludge Management. The mission 
of the working group was to identify the primary issues that need 
to be addressed with respect to characterization of wastes to meet 
the demand for storage or treatment and to recommend courses of 
action to resolve those issues. Waste characterization must be suf- 
ficient to support activities necessary to carry a waste from cradle 
to grave. Process constrains, performance standards, final disposi- 
tion, and regulatory issues were considered. 


21106 (CONF-901264—, pp. 251-267) Group 2. Grouting. 
Gilliam, T.M. (Oak Ridge National Lab., TN (United States)); Bo- 
stick, W.D. Oak Ridge K-25 Site, TN (United States). Jan 1992. 
From Workshop on radioactive, hazardous, and/or mixed wastes 
sludge management; Knoxville, TN (United States); 4-5 Dec 1990. 
In Proceedings of the workshop on radioactive, hazardous, and/or 
mixed waste sludge management. 363p. Order Number 
DE92012667. Source: OSTI; NTIS; INIS. 

This paper summarizes the findings of the Grouting Working 
Group which met during the Workshop on Radioactive, Hazardous, 
and/or Mixed Waste Sludge Management. The scope of this 
working group was to identify issues related to laboratory-scale ex- 
perimentation in support of operation and design of an actual plant. 
The group recognizes that several stabilization/solidification (S/S) 
host media are available and, whichever is chosen, must be 
proven appropriate for the specific disposal scenario. However, the 
group focused on developing a systematic approach for the selec- 
tion of cement-based grouting as an option, because of the 
prevalence of its application. It should be recognized that many of 
the issues will be generic to any stabilization process. Prior to the 
workshop, this group’s members identified over 30 issues for dis- 
cussion. At a previous informal session, the group distilled these to 
four issues that are believed to be at the heart of the 30 consid- 
ered. The four issues were: (1) that both standard and site 
process-specific performance criteria must be identified, (2) that the 
waste-binder chemical interactions and the subsequent effect of 
these interactions on the chemical and physical properties of the 
resulting waste form must be better understood, (3) that scale-up 
factors must be considered in order to improve the probability of 
successfully developing waste-form products, and (4) that if S/S 





technology is to remain a widely used treatment option, product 
quality and performance must be confirmed over time. 


21107 (CONF-901264—, pp. 269-277) Group 3. tions 
and certification. Allred, E.L. (Oak Ridge K-25 Site, TN (United 
States)); Singh, S.P.N. Oak Ridge K-25 Site, TN (United States). 
Jan 1992. From Workshop on radioactive, hazardous, and/or mixed 
wastes sludge management; Knoxville, TN (United States); 4-5 
Dec 1990. In Proceedings of the workshop on radioactive, haz- 
ardous, and/or mixed waste sludge management. 363p. Order 
Number DE92012667. Source: OSTI; NTIS; INIS. 

This paper summarizes the findings of the Operations and Certi- 
fication Working Group which met during the Workshop on 
Radioactive, Hazardous, and/or Mixed Waste Sludge Management. 
The goal of the working group was to identify operations issues 
and certification requirements which must be addressed and re- 
solved for successful conduct of operations and product. Issues 
included procedure development, organization and management 
oversight, technical support requirements, quality assurance, and 
records management. 


21108 (CONF-901264—, pp. 279-287) Group 4. Containment. 
McCauley, V.S. (Oak Ridge National Lab., TN (United States)); 
Keiser, J.R. Oak Ridge K-25 Site, TN (United States). Jan 1992. 
From Workshop on radioactive, hazardous, and/or mixed wastes 
sludge management; Knoxville, TN (United States); 4-5 Dec 1990. 
In Proceedings of the workshop on radioactive, hazardous, and/or 
mixed waste sludge management. Order Number 
DE92012667. Source: OSTI; NTIS; INIS. 

This paper summarizes the findings of the Containment Working 
Group which met at the Workshop on Radioactive, Hazardous, and/ 
or Mixed Waste Sludge Management. The Containment Working 
Group (CWG) examined the problems associated with providing 
adequate containment of waste forms from both short- and long- 
term storage. By its nature, containment encompasses a wide 
variety of waste forms, storage conditions, container types, contain- 
ment schemes, and handling activities. A containment system can 
be anything from a 55-gal drum to a 100-ft-long underground vault. 
Because of the diverse nature of containment systems, the CWG 
chose to focus its limited time on broad issues that are applicable 
to the design of any containment system, rather than attempting to 
address problems specific to a particular containment system or 
waste-form type. Four major issues were identified by the CWG. 
They relate to: (1) service conditions and required system perfor- 
mance; (2) ultimate disposition; (3) cost and schedule; and (4) 
acceptance criteria, including quality assurance/quality control (QA/ 
QC) concerns. All of the issues raised by the group are similar in 
that they all help to define containment system requirements. 


21109 (CONF-901264—, pp. 289-307) Group 5. Treatment of 
off-spec products. Brown, C.H. (Oak Ridge National Lab., TN 
(United States)); Canon, R.M. Oak Ridge K-25 Site, TN (United 
States). Jan 1992. From Workshop on radioactive, hazardous, 
and/or mixed wastes sludge management; Knoxville, TN (United 
States); 4-5 Dec 1990. In Proceedings of the workshop on radioac- 
tive, hazardous, and/or mixed waste sludge management. 363p. 
Order Number DE92012667. Source: OSTI; NTIS; INIS. 

This paper summarizes the findings of the Treatment of Off-spec 
Products Working Group which met at the Workshop on Radioac- 
tive, Hazardous, and/or Mixed Waste Sludge Management. 
Off-spec material is defined by the production operation. Sludge 
grouting operations can produce off-spec material via two time 
modes. The first mode is via bad product that is recognized in real 
time, i.e., as it is produced. A second category of waste is legacy 
material. This is old product that does not meet current storage/ 
disposal guidelines and, therefore, must be treated in some fash- 
ion. Proposed solutions must, as a minimum, be attractive with 


regard to cost, regulatory compliance, process flexibility/simplicity, 
and conformance to existing waste packaging and processing facil- 
ities. Alternatives for processing off-spec products are selected 
based on the ability of the process to meet the above criteria. This 
report provides a synthesis of information on each issue and pro- 
vides a case study for each of the five sites, including specific 
discussion of these issues. 
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21110 (CONF-920308-Vol.1, pp. 1.129-1.134) Field measure- 
ments and assessment of retrievable-stored TRU waste at 
Savannah River Site. Hochel, R.C. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Winn, W.G.; Hofstetter, K.A.; 
Sigg, R.A.; Chay, S.C. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. DOE Contract AC09-89SR18035. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

Transuranic (TRU) waste at the Savannah River Site (SRS) is 
retrievably stored in large concrete cylindrical containers called cul- 
verts, in addition to 55-gallon drums and metal boxes. Generators 
assay their waste packages and load them into drums. Later, up to 
14 drums from various site generators may be stored in a culvert. 
Accountability and nuclear safety concerns arising from uncertain- 
ties in Pu-239 loadings of a number of waste containers at SRS 
were investigated by in situ neutron and gamma-ray measurements 
and an assessment of risk stemming from past waste analysis and 
packaging practices. The neutron and gamma measurements 
largely confirmed the correctness of original waste analysis and 
accountability, while the risk assessment and measurement impli- 
cations suggested no present or foreseeable nuclear safety 
problems. 


21111 (CONF-920308-Vol.1, pp. 1.135-1.146) Confirming 
criticality safety of TRU waste with neutron measurements and 
risk analyses (U). Winn, W.G. (Westi Savannah River 
Co., Aiken, SC (United States)); Hochel, R.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. DOE Con- 
tract ACO9-89SR18035. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

The Savannah River Site has stored transuranic (TRU) waste in 
55-gallon drums for a number of years. The criticality safety of 
239Puy in 55-galion drums stored in TRU waste containers (culverts) 
is confirmed using nondestructive analysis (NDA) neutron mea- 
surements and risk analyses. The neutron measurements yield a 
239Py mass and Ky for a culvert, which contains up to 14 drums. 
Conservative probabilistic risk analyses were developed for both 
drums and culverts. Overall 2°°Pu mass estimates are less than a 
calculated safety limit of 2,800 g per culvert. The largest measured 
key is 0.904. The largest probability for a critical drum is 6.9 x 
10-® and that for a culvert is 1.72 x 10-7. All examined suspect 
culverts, totaling 118 in number, are appraised as safe based on 
these observations. 


21112 (CONF-920308—Vol.1, pp. 1.147-1.154) Probabllistic 
risk assessment of drum and culvert containing suspect FB- 
Line TRU waste. Chay, S.C. (Westinghouse Science and 
Technology Center, Pittsburgh, PA (United States)). Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

The retrievable transuranic (TRU) waste from Savannah River 
Site (SRS) process areas is stored in large cylindrical containers 
called culverts. A single culvert may contain up to 14 drums and 
most of this waste is from FB-Line and is contaminated with 
weapons grade Pu-239. The Pu-239 wastes from FB-Line prior to 
December 1985 were assayed using the gamma pulse height anal- 
ysis (PHA), the original assay results of Pu-239 mass were found 
to be biased low due to inadequacy in PHA. About two hundred 
burial ground TRU waste culverts were found to contain uncertain 
levels of FB-Line Pu-239 waste, and the concern is the nuclear 
safety of these culverts and drums. A probabilistic risk assessment 
was carried out to estimate the probability of a drum or culvert go- 
ing critical. According to the analysis, the probability of a single 
drum containing uncertain levels of FB-Line TRU waste going criti- 
cal was estimated to be in the range 6 x 10-'? to5 x 10-'°, and 
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the probability of a single culvert going critical was estimated to be 
in the range 3 x 10-'' to3 x 10-°*. Although a range is specified 
for the probabilities, the best estimate is given by estimated proba- 
bility figures are rather robust under a variety of assumptions. 


21113 (CONF-920308-Vol.1, pp. 1.155-1.163) High reso- 
lution gamma-ray spectrometry of culverts containing 
transuranic waste at the Savannah River Site. Hofstetter, K.J. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Sigg, R.A. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

A number of concrete culverts used to retrievably store drummed, 
dry, radioactive waste at the Savannah River Site (SRS), were 
suspected of containing ambiguous quantities of transuranic (TRU) 
nuclides. These culverts were assayed in place for Pu-239 content 
using thermal and fast neutron counting techniques. High resolution 
gamma-ray spectrometry on 17 culverts, having neutron emission 
rates several times higher than expected, showed characteristic 
gamma-ray signatures of neutron emitters other than Pu-239 (e.g., 
Pu-238, Pu/Be, or Am/Be neutron sources). This study confirmed 
the Pu-239 content of the culverts with anomalous neutron rates 
and established limits on the Pu-239 mass in each of the 17 sus- 
pect culverts by in-field, non-intrusive gamma-ray measurements. 


21114 (DOE/ER/60950-T1) Lung cancer epidemiology in 
New Mexico uranium miners: Progress report, March 1, 1991— 
November 30, 1991. Samet, J.M. New Mexico Univ., Albuquerque, 
NM (United States). Cancer Center. Nov 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG04- 
90ER60950. Order Number DE92013778. Source: OSTI; NTIS; 
GPO Dep. 

This investigation assesses the health effects of radon progeny 
exposure in New Mexico uranium miners. Cumulative exposures 
sustained by most New Mexico miners are well below those re- 
ceived earlier in the Colorado Plateau. This project utilizes the 
research opportunity offered by New Mexico miners to address un- 
resolved issues related to radon progeny exposure: (1) the lung 
cancer risk of lower levels of exposure, (2) interaction between 
radon progeny exposure and cigarette smoking in the causation of 
lung cancer, (3) the relationship between lung cancer histologic 
type and radon progeny exposure, and (4) possible effects of 
radon progeny exposure other than lung cancer. A cohort study of 
3800 men with at least one year of underground uranium mining 
experience in New Mexico is in progress. Results are discussed. 


21115 (DOE/RL-91-45) Hanford Site baseline risk assess- 
ment methodology. Westinghouse Hanford Co., Richland, WA 
(United States); USDOE Richland Operations Office, WA (United 
States). Mar 1992. 131p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92012180. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes risk assessment methodology associated 
with the remedial action programs at the Hanford Reservation. Top- 
ics addressed include human health evaluation, pollutant and 
radionuclide transport through the environment, and environmental 
transport pathways. (CBS) 


21116 (DOE/SSDC-—76-45/38) Safety considerations for se- 
curlty programs. Briscoe, G.J.; Nertney, R.J.; Riffe, D.J. EG and 
G Idaho, Inc., idaho Falls, ID (United States). System Safety De- 
velopment Center. Feb 1987. 72p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
(SSDC—38). Order Number DE92013787. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses safety considerations related to security 
programs. It deals with the safety/security relationship in three 
parts: (1) theory of risk management and loss control as applied to 
security programs; (2) actuarial analysis and its interpretation of 
performance data in the security/safety area; and, (3) an appendix 
discussing actuarial analysis using a personal computer, Lotus 1-2- 
3. While this report is focused on security activities, it also provides 
a general model for similar applications in other areas. The risk 
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management approach described herein may be applied to safety 
analysis of any activity. 


21117 (DPSTSA-700-20-Rev.10/79) Safety analysis of the 
252Ct neutron activation facility: Revised. MacMurdo, K.W.; 
Winn, W.G. Du Pont de Nemours (E.1.) and Co., Aiken, SC (United 
States). Savannah River Lab. Oct 1979. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001 ;AC09-89SR18035. Order Number DE92014003. 
Source: OSTI; NTIS; GPO Dep. 

The 252Cf neutron activation analysis facility of the Savannah 
River Laboratory (SRL) is currently being upgraded to accommo- 
date a stronger source (150 mg °*Cf). The safety analysis for the 
facility is therefore, being revised to reflect the design changes. 
This report describes safety aspects of the facility. 


21118 | (HAN-73214-BK.7-Del.) Memoranda for the file, Med- 
ical Department, Health Instrument: Book 7. Hanford Works, 
Richland, WA (United States). [1946]. 198p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92013879. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Health Instrument Section of the Medical Department serves 
as a specialized safety and technical group, concerned with the 
problems of occupational and public health hazard peculiar to 
Project operations of the type conducted at Hanford Engineer 
Works. It works closely with the Plant Medical Section, the activi- 
ties of which are reported separately. The purpose of this 
memorandum is to review the overall functions, organization, and 
equipment of the Health Instrument Section. 


21119 (IS-M—706) Remote, real-time analysis of hazardous 


wastes through laser ablation-inductively coupled plasma 
atomic emission spectrometry. D'Silva, A.P.; Zamzow, D.; Jasel- 
skis, E.; Weeks, S. Ames Lab., IA (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. (CONF-920851—16: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 


meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92014384. Source: OSTI; NTIS; INIS; GPO Dep. 

Laser Ablation-inductively Coupled Plasma Atomic Emission 
Spectrometry (LA-ICPAES) is utilized for the remote determination 
of uranium (U) and thorium (Th) in soils. Calibration curves for U 
and Th in the range of 10-500 ppm in synthetic standards pre- 
pared from a Fernald (Ohio) soil sample are linear over the 
concentration ranges analyzed. Detection limits by LA-ICPAES for 
the U 409.014 nm and Th 401.913 nm emission lines are in the 
ppm range. 3 refs. 


21120 (LA-UR-92-1234) Aerosol penetration through a 
seismically loaded shear wall. Farrar, C.R.; Girrens, S.P. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-920823-1: 22. Department of En- 
ergy/Nuclear Regulatory Commission air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). Order 
Number DE92013551. Source: OSTI; NTIS; INIS; GPO Dep. 

An experimental study was performed to measure the aerosol 
penetration through a reinforced concrete shear wall after simu- 
lated seismic damage. Static load-cycle testing, to stress levels 
sufficient to induce visible shear cracking, was used to simulate the 
earthquake loading. Air permeability tests were performed both 
before and after the simulated seismic loading damaged the struc- 
ture. Aerosol penetration measurements were conducted on the 
cracked shear wall structure using 0.10 4m monodisperse parti- 
cles. The measured aerosol number penetration through the 
cracked shear wall was 0.5%. 7 refs. 


21121 (ORNVER-47) Suggestions for improvement of the 
methodology and use of MEPAS, the Multimedia Environmen- 
tal Pollutant Assessment System: Environmental Restoration 
Program. Shevenell, L.; Hoffman, F.O. Oak Ridge National Lab., 
TN (United States). Apr 1992. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92013135. Source: OSTI; NTIS; INIS; GPO Dep. 





The Multimedia Environmental Pollutant Assessment System 
(MEPAS) has been evaluated for the purpose of determining if the 
current ranking of waste sites is realistic and reliable. There are 
two main reasons for the uncertainty of the rankings identified in 
this study: the use of the hazard potential index (HPI) and the user 
input. The HPI contributes to unreliable rankings because risks to 
human populations are summarized in a single numerical value. A 
final result from MEPAS should include risks to the maximally ex- 
posed individual, average individual, and the population (noting the 
population size) so that users can evaluate and weigh these risks. 
Examination of user input indicates that exposure pathways and 
exposed populations were sometimes arbitrarily selected. Users 
must be better informed about the characteristics of the waste site 
and its potential interaction with human populations for realistic in- 
put to the MEPAS model to be developed. Without realistic and 
consistent input to the MEPAS, or any model, reliable results can- 
not be expected and any prioritizations based on the results will be 
questionable. 


21122 (PNL-8075) Pacific Northwest Laboratory ALARA 
report tor CY 1990. Ceffalo, G.M.; Oxley, C.L.; Wright, P.A. Pa- 
cific Northwest Lab., Richland, WA (United States). May 1992. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92014240. Source: 
OSTI; NTIS; GPO Dep. 

This report provides summary results of the CY 1990 ALARA 
Program at the Pacific Northwest Laboratory. Information has been 
included regarding whole-body exposures to radiation, skin con- 
taminations, and the nonradiological ALARA program. 


oa (POEF/ER-4533) Applicable or relevant and appro- 

late requirements (ARARs) for remedial actions at the 
Gestion Gieeoune Gaseous Diffusion Plant: A compendium of envi- 
ronmental laws and guidance: Environmental Restoration 
Program. Houlberg, L.M.; Eaton, L.A.; Martin, J.A.; McDonald, 
E.P.; Etnier, E.L. Portsmouth Gaseous Diffusion Plant, OH (United 
States). Feb 1992. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-760R00001. Order Number 
DE92013018. Source: OSTI; NTIS; INIS; GPO Dep. 

Section 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1990 (CERCLA) specifies that 
remedial actions for cleanup of hazardous substances must comply 
with applicable or relevant and appropriate requirements (ARARs) 
or standards under federal and state environmental laws. Although 
the US Department of Energy (DOE) Portsmouth Gaseous Diffu- 
sion Plant (PORTS) has not at this time been proposed for 
inclusion on the US Environmental Protection Agency National Pri- 
orities List, under Sect. | of an administrative consent order signed 
by DOE and the US Environmental Protection Agency on Septem- 
ber 29, 1989, effective October 4, 1989, any necessary response 
actions at PORTS stipulated in the administrative consent order 
must be performed in a manner consistent with the Resource Con- 
servation and Recovery Act of 1976 and CERCLA. Section 121 of 
CERCLA calls for the preparation of a draft listing of all ARARs. 
This report supplies a preliminary list of available federal and state 
ARARs that might be considered for remedial response at PORTS. 
A description of the terms “applicable” and “relevant and appropri- 
ate” is provided, as well as definitions of chemical-, location-, and 
action-specific ARARs. ARARs promulgated by the federal govern- 
ment and by the state of Ohio are listed in tables. In addition, the 
major provisions of the Resource Conservation and Recovery Act, 
Safe Drinking Water Act, Clean Water Act, and other acts, as they 
apply to hazardous waste cleanup, are discussed. 


21124 (RFP-4489) Issues evaluation process at Rocky 
Flats Plant. Smith, L.C. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. 16 Apr 1992. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE92013898. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes the issues evaluation process for Rocky 
Flats Plant as established in July 1990. The issues evaluation pro- 
cess was initiated February 27, 1990 with a Charter and Process 
Overview for short-term implementation. The purpose of the pro- 
cess was to determine the projects required for completion before 
the Phased Resumption of Plutonium Operations. To determine 
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which projects were required, the issues evaluation process and 
emphasized risk mitigation, based on a ranking system. The pur- 
pose of this report is to document the early design of the issues 
evaluation process to record the methodologies used that continue 


as the basis for the ongoing Issues Management Program at 
Rocky Flats Plant. 


21125 (RFP-4547) Duct Remediation Pr . Beckman, 
T.D.; Davis, M.M.; Karas, T.M.; Knutson, D.E. EG and G Rocky 
Flats, Inc., Golden, CO (United States). Rocky Flats Plant. [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. (CONF-920851-3: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92013397. Source: OSTI; NTIS; INIS; GPO Dep. 

The Duct Remediation Program was established in March of 
1990 to identify and remediate sections of plutonium contaminated 
ductwork in existing Plutonium Fabrication and Recovery Facilities 
at Rocky Flats near Golden, Colorado. The program was imple- 
mented as a result of non-destructive assay measurements which 
identified areas of significant holdup accumulations. These facilities 
housed plutonium operations for over 30 years and included pro- 
cesses such as foundries, machining, and plutonium transfer/ 
storage. The Secretary of Energy defined the criteria for remedia- 
tion success as *...as low as practicable, but in no case greater 
than 400 grams of plutonium in any single upward flow path in a 
glovebox exhaust system...” This criteria was additionally restricted 
to include a non-destructive measurement uncertainty of 100 per- 
cent. The remediation project also had to comply with the Defense 
Nuclear Facility Safety Board (DNFSB) Recommendation 90-6. The 
“As Low As Practicable” criteria became the programmatic goal 
and the basis of the research and operation that occurred over a 
two year period. Department of Energy (DOE) Orders provided de- 
sign and safety criteria bounding the engineering methods used in 

program development. A Mockup and Test Facility was established 
for the conception and refinement of holdup material characteriza- 
tion, tool manipulation, remediation equipment, duct access, and 
operational procedures. With these items in place the remediation 
operation was implemented and carried through to completion. 


21126 (SAND-92-0458C) EnviroTRADE: its role in the 
cleanup of the environment. Harrington, M.W.; Harlan, C.P. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920851-8: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92013691. Source: OSTI; NTIS; INIS; GPO Dep. 

In support of the US Department of Energy’s commitment to the 
remediation of waste sites throughout its complex, the DOE has 
recognized that it can accelerate its technology development efforts 
and leverage the expenditure of available funds through an interna- 
tional cooperation among government entities, private industry, and 
educational institutions. To support the technology transfer of envi- 
ronmental information, the DOE has sponsored the development of 
EnviroTRADE — an international information system that will facili- 
tate the exchange of environmental restoration and waste 
management technologies worldwide. The system will contain pro- 
files on both environmental restoration/waste management needs 
and foreign/domestic technologies. Users will be able to identify 
matches between worldwide needs and available or emerging tech- 
nologies. Where matches between needs and existing technologies 
are not found, the system will identify the potential for development 
of new and innovative technologies to address environmental prob- 
lems. EnviroTRADE will also provide general information on 
international environmental restoration and waste management or- 
ganizations, sites, activities, and contacts. 


21127 (SAND-92-0959C) International technology transfer 
to support the environmental restoration needs of the DOE 
complex. DuCharme, A.R. (Sandia National Labs., Albuquerque, 
NM (United States)); Jimenez, R.D.; Roberds, W.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-920851-6: Spectrum ‘92: nu- 
clear and hazardous waste management international topical 
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meeting, Boise, ID (United States), 23-27 Aug 1992). Order Num- 
ber DE92013663. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the principal objectives of the International Technology 
Exchange Program (ITEP) is the exchange of waste management 
and environmental restoration (WM/ER) technologies between the 
US and other nations. The current emphasis of ITEP is the transfer 
of technologies to the US that could provide better, faster, cheaper, 
or safer solutions to the needs of the DOE complex. The 10 candi- 
date technologies that have been identified thus far by ITEP are 
discussed. The highlights of preliminary evaluations of these tech- 
nologies through a systems approach are also described. The 
technologies have been evaluated by a screening process to deter- 
mine their applicability to the leading WMWER needs of the DOE 
complex. The technologies have been qualitatively compared with 
the known or anticipated capabilities of domestic, base case tech- 
nologies. 


21128 (UCRL-JC—108744) Establishing a waste minimiza- 
tion communication program in a research and development 
laboratory. Sands, M.A. Lawrence Livermore National Lab., CA 
(United States). Mar 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9206114—10: Annual meeting of the Air and Waste Management 
Association (AWMA), Kansas City, MO (United States), 21-26 Jun 
1992). Order Number DE92012676. Source: OSTI; NTIS; GPO 


Effective waste minimization communications designed to edu- 
cate employees and promote involvement in waste minimization 
efforts at all levels of an organization are critical for both the 
establishment and long-term viability of any successful waste mini- 
mization program. Because of their unique structure and diverse 
activities, research and development facilities often have specific 
communications requirements that differ from those of manufactur- 
ing operations. Using Lawrence Livermore National Laboratory 
(LLNL) as a general model, this paper will examine the various 
barriers and opportunities to establishing a waste minimization 
communications program within a research and development facil- 
ity. Although some of the information contained in this paper is 
particular to LLNL, much of it applied to those organizations whose 
missions, in general, are based on research and experimental ac- 
tivities. The waste minimization communications resources and the 
organizational structure of LLNL are analyzed here for the purpose 
of formulating strategies for creating a dynamic and effective waste 
minimization communications program that takes into account the 
unique activities and structure of the organization. This paper does 
not attempt to address technical training issues (except for certain 
training opportunities that could increase general employee aware- 
ness), technology transfer, or the area of regulatory reporting. 
Rather, it will focus primarily on printed and visual media designed 
to reach a broad general audience. 


21129 (WHC-SA-1280) Operational problems associated 
with the use of particulate emission control for MACT compli- 
ance applications. Compton, J.A. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1992. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-920310-9: American Institute of Chemical 
Engineers spring meeting, New Orleans, LA (United States), 29 
Mar - 2 apr 1992). Order Number DE92014215. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Tests of high-efficiency particulate air filters were requested fol- 
lowing catastrophic failure of a filter by hydrogen fluoride gas from 
improper operation in a production line. Operational lives in hydro- 
gen fluoride environments of high-efficiency particulate air filters 
were determined in statistically designed experiments for three 
variable. The variables studied were hydrogen fluoride gas concen- 
tration, water vapor concentration, and wind speed through a 
hydrogen fluoride-resistant filter medium. The program was termi- 
nated after 11 of the 16 runs were completed. The 11 runs indicate 
no statistically significant effect by any of the three variables. Two 
additional runs were completed with non-hydrogen fluoride- 
resistant filters and shorter operating lives were found. The tests 
determined that the interim operational safety limits imposed after 
the original filter failure were adequate. More frequent testing of 
the filters in the associated production line was recommended for 


80 ERA Vol. 17, No. 8 


assuring filter integrity. The tests also showed that filter efficiency 
loss is relatively slow at first, but accelerates. 


21130 (WHC-SA-1511) Application of innovative technolo- 
gies at the Hanford Site. Powell, R.W.; DiSibio, R.R. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-9204121-1: Innovative 
technologies for cleaning the environment: air, water, and soil, 
Erice (Italy), 22-29 Apr 1992). Order Number DE92012198. 
Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy is actively seeking innovative 
technologies from around the world to apply to the waste manage- 
ment and environmental cleanup efforts at all of its sites. Cleanup 
of these sites will be very expensive. Existing technologies and 
methods currently available are not sufficient because they are 
simply unaffordable. New technologies must be found derived from 
methods that are cheaper, faster, better, and safer. Technologies 
from other industries that can be adapted to Hanford Site chal- 
lenges are being evaluated and new technologies are being 
designed and developed. 


21131 (WSRC-MS-92-135) Savanneh River Site ALARA 
Program appraisals. Johnson, J.R. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-920468-2: DOE ALARA workshop, Upton, NY 
(United States), 21-22 Apr 1992). Order Number DE92013188. 
Source: OSTI; NTIS; GPO Dep. 

ALARA Program audits are recommended in PNL-6566, “Health 
Physics Manual of Good Practices for Reducing Radiation Expo- 
sure to Levels that are As Low As Reasonably Achievable 
(ALARA).” The Department of Energy (DOE) Order 5480.11, “Radi- 
ation Protection For Occupational Workers,” requires contractors to 
conduct internal audits of all functional elements of the radiological 
protection program, which includes the ALARA program, as often 
as necessary, but at a minimum every three years. At the Savan- 
nah River Site (SRS), these required audits are performed as part 
of the Health Protection Internal Appraisal Program. This program 
was established to review the Site radiological protection program, 
which includes the ALARA program, on an ongoing basis and to 
provide recommendations for improvement directly to senior Health 
Protection management. This paper provides an overview of the 
SRS Health Protection Internal Appraisal program. In addition, ex- 
amples of specific performance criteria and detailed appraisal 
guidelines used ALARA appraisals are provided. 


21132 (WSRC-MS-92-136) Savannah River Site dose con- 
trol. Smith, L.S. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
920468-3: DOE ALARA workshop, Upton, NY (United States), 
21-22 Apr 1992). Order Number DE92013187. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Health physicists from the Brookhaven National Laboratory 
(BNL) visited the Savannah River Site (SRS) as one of 12 facilities 
operated by the Department of Energy (DOE) contractors with an- 
nual collective dose equivalents greater than 100 person-rem (100 
person-cSv). Their charter was to review, evaluate and summarize 
as low as reasonably achievable (ALARA) techniques, methods 
and practices as implemented. This presentation gives an overview 
of the two selected ALARA practices implemented at the SRS: Ad- 
ministrative Exposure Limits and Goal Setting. These dose control 
methods are used to assure that individual and collective occupa- 
tional doses are ALARA and within regulatory limits. 


21133 (WSRC-MS-—92-137-Del.) Savannah River Site 1992 
ALARA goals. Smith, L.S. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-920468—4-Del.: DOE ALARA workshop, Upton, NY (United 
States), 21-22 Apr 1992). Order Number DE92013926. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ALARA Goals for the Savannah River Site (SRS) for 1992 
have been established by the operating Divisions/Departments and 








totaled for the anticipated scope of sitewide work. Goals for maxi- 
mum individual exposure and personnel contamination cases have 
been reduced from 1991 actual data. The goal for assimilations of 
radionuclides remains at zero. The 633.20 rem cumulative expo- 
sure goal is constituted of special work operations and base 
routine operations, respectively 244.68 rem and 388.52 rem. The 
cumulative exposure goal is an increase of 50% over the 1991 
data to support the start up to K Reactor, operations of FB Line 
and scheduled special work. The 633.20 rem is 4% less than the 
1990 data. Additionally, three reduction goals have been estab- 
lished to demonstrate a decrease in the Site overall radiological 
hazard. These reduction goals are for the size of airborne activity 
and contamination areas and the number of contamination events 
occurring outside a radiologically controlled area (RCA). The 
ALARA program is documented in the recently revised SRS 
ALARA Guide (October 1991). 


21134 (WSRC-TR-91-444) Possible explosive compounds 
in the Savannah River Site waste tank farm facilities. Hobbs, 
D.T. Westinghouse Savannah River Co., Aiken, SC (United 
States). 15 Mar 1992. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE92013216. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on a comparison of the known constituents in high-level 
nuclear waste stored at the Savannah River Site (SRS) and expio- 
sive compounds reported in the literature, only two classes of 
explosive compounds (metal NO, compounds and organic com- 
pounds) were identified as requiring further work to determine if 
they exist in the waste, and if so, in what quantities. Of the four- 
teen classes of explosive compounds identified as conceivably 
being present in tank farm operations, nine classes (metal fulmi- 
nates, metal azides, halogen compounds, metal-amine complexes, 
nitrate/oxalate mixtures, metal oxalates, metal oxohalogenates, 
metal cyanides/cyanates, and peroxides) are not a hazard because 
these classes of compounds cannot be formed or accumulated in 
sufficient quantity, or they are not reactive at the conditions which 
exist in the tank farm facilities. Three of the classes (flammable 
gases, metal nitrides, and ammonia compounds and derivatives) 
are known to have the potential to build up to concentrations at 
which an observable reaction might occur. Controls have been in 
place for some time to limit the formation or control the concentra- 
tion of these classes of compounds. A comprehensive list of 
conceivable explosive compounds is provided in Appendix 3. 
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Refer also to citation(s) 20958, 21370, 21376, 21811, 21812, 
22521, 22525, 23347, 23348 


21135 (CEA-CONF—10768) Mox pellet reference material. 
Perolat, J.P. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). 1991. 2p. (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). Order Number 
DE92526970. Source: OSTI; NTIS (US Sales Only); INIS. 

A first batch of MOX pellets certified in plutonium and uranium 
has been prepared and characterised in France to meet the needs 
of laboratories which are engaged upon destructive analysis for 
safeguards purposes especially in fuel fabrication plants. The pel- 
lets sintering has been obtained in a special fabrication to achieve 
an homogeneity better than 0.1%. The plutonium and uranium 
characterisation by chemical analysis has been carried out by two 
laboratories using at least two different methods. 1 fig., 5 refs. 


21136 (JAERI-M-92-026) Upgraded RECOVER system - 
CASDAC system. Yamamoto, Yoichi (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Koyama, Kinji. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. 27p. Order Number DE92526844. Source: 
OSTI; NTIS; INIS. 

The CASDAC (Containment And Surveillance Data Authenti- 
cated Communication) system has been developed by JAERI for 
nuclear safeguards and physical protection of nuclear material. 
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This system was designed and constructed as an upgraded RE- 
COVER system, design concept of which was based on the 
original RECOVER system and also the TRANSEAVER system. 
Both of them were developed several years ago as a remote moni- 
toring system for continual verification of security and safeguards 
status of nuclear material. The system consists of two subsystems, 
one of them is a Grand Command Center (GCC) subsystem and 
the other is a facility subsystem. Communication between the two 
subsystems is controlled through the international telephone line 
network. Therefore all communication data are encrypted to pre- 
vent access by an unauthorized person who may intend to make a 
falsification, or tapping. The facility subsystem has an appropriate 
measure that ensure data security and reliable operation under 
unattended mode of operator. The software of this system is 
designed so as to be easily used in other different types of com- 
puters. This report describes the outline of the CASDAC system 
and the results of its performance test. This work has been carried 
out in the framework of Japan Support Programme for Agency 
Safeguards (JASPAS) as a project, JA-1. (author). 


21137 (LA-12288-MS) Proof-of-principle investigations on 
the application of infrared technology to safeguards. Stanbro, 
W.D.; Leonard, R.S.; Johnson, M.W.; Cremers, T.L.; Moore, S.W. 
Los Alamos National Lab., NM (United States). Apr 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE92014150. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the results of a series of proof-of-principle 
experiments on the use of infrared measurements to quantitatively 
determine the amount of plutonium in containers. Measurements 
were made both on electrically heated simulant and an actual 
plutonium-containing sample using a commercially available in- 
frared imaging system. Results to data indicate that under the 
proper conditions infrared measurement may have a role in the 


quantitative determination of plutonium in containers such as metal 
cans. 


21138 (LA-UR-92-1252) Characterizing and improving 
passive-active shufflers for assays of 208-Liter waste drums. 
Rinard, P.M.; Adams, E.L.; Menlove, H.O.; Sprinkle, J.K. Jr. Los 
Alamos National Lab., NM (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9205153—1: 14. annual European Safe- 
guards Research and Development Association (ESARDA), 
Saimanca (Spain), 5-9 May 1992). Order Number DE92013541. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A passive and active neutron shuffler for 208-L waste drums has 
been used to perform over 1500 active and 500 passive measure- 
ments on uranium and plutonium samples in 28 different matrices. 
The shuffler is now better characterized and improvements have 
been implemented or suggested. An improved correction for the 
effects of the matrix material was devised from flux-monitor re- 
sponses. The most important cause of inaccuracies in assays is a 
localized instead of a uniform distribution of fissile material in a 
drum; a technique for deducing the distribution from the assay data 
and then applying a correction is suggested and will be developed 
further. A technique is given to detect excessive amounts of mod- 
erator that could make hundreds of grams of 7°5U assay as zero 
grams. Sensitivities (minimum detectable masses) for 2°5U with ac- 
tive assays and for *4°Pu,» with passive assays are presented and 
the effects of moderators and absorbers on sensitivities noted. 


21139 (SAND-92-1023C) Integrated safeguards systems 
applicable to long term storage of irradiated fuel In wet and 
dry storage. Sonnier, C.S. (Sandia National Labs., Albuquerque, 
NM (United States)); Johnson, C.S.; Bosier, E.; Halbig, J.; Kloster- 
buer, S. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9205153-4: 14. 
annual European Safeguards Research and Development Associa- 
tion (ESARDA), Salmanca (Spain), 5-9 May 1992). Order Number 
DE92015037. Source: OSTI; NTIS; INIS; GPO Dep. 

Irradiated fuel, principally LWR fuel, is stored in large quantities, 
in wet and dry storage. In wet storage, the fuel is in racks or con- 
tainers, while in dry storage, the fuel is in massive containers 
required to provide radiation shielding. Safeguarding such storage 
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configurations requires measures which, because of the relative, if 
not total, inaccessibility for verification by measurements, must rely 
on redundant/independent Containment and Surveillance (C/S). 
The extension of conventional C/S (cameras and seals) to Inte- 
grated Safeguards Systems, or, as recently termed, Integrated 
Safeguards Verification Systems (ISVS), offers the potential of 
achieving this goal. Combinations of current and future safeguards 
equipment into integrated systems are described and discussed. 


0560 Legislation and Regulations 


Refer also to citation(s) 20990, 20991, 21103, 21104, 21394, 
21396, 21397, 21398, 21399 


21140 (IAEA-TECDOC—644) Guidance on radioactive waste 
management legislation for application to users of radioactive 
materiais in medicine, research and industry. International 
Atomic Energy Agency, Vienna (Austria). Apr 1992. 41p. Order 
Number DE92630188. Source: OSTI; NTIS (US Sales Only); INIS. 

This document, addressed primarily to developing countries, is 
restricted to management of radioactive wastes arising from uses 
of radionuclides in medicine, industry and research. It does not 
deal with wastes from the nuclear fuel cycle. Safeguards and phys- 
ical protection are also outside the scope even though in some 
special cases it may be relevant; for instance, when fissile material 
is handled at research establishments. Information on nuclear fuel 
cycle waste ma ment and waste transport can be found in a 
number of IAEA publications. The main aim of this document is to 
give guidance on legislation required for safe handling, treatment, 
conditioning and release or disposal of radioactive waste. It covers 
all steps from the production or import of radioactive material, 
through use, treatment, storage and transport, to the release or 
disposal of the waste either as exempted material or in special 
repositories. Management of radioactive wastes as a whole is opti- 
mized and kept at acceptable levels in accordance with the basic 
ICRP recommendations and the IAEA Basic Safety Standards. As 
a result of the new ICRP recommendations of 1991, the Agency is 
revising its Basic Safety Standards, the results of which may have 
some impact on the national regulations and necessitate updating 
of this document. 16 refs, 1 fig. 
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Refer also to citation(s) 23073 


0701 Physical Isotope Separation 


21141 (ORNL/TM-11829) Oak Ridge National Laboratory 
Isotopes Facilities Shutdown Program Management Pian. Hill, 
L.G.; Eversole, R.E.; Kibbe, R.K. Oak Ridge National Lab., TN 
(United States). May 1992. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92014927. Source: OSTI; NTIS; GPO Dep. 

The goal of the Isotopes Facilities Shutdown Program (IFSP) is 
to place the isotopes facilities at ORNL in a radiologically and in- 
dustrially safe condition for routine maintenance and surveillance 
prior to eventual decommissioning. Implementation and completion 
of the shutdown program will significantly reduce the risks to the 
environment and public safety and health. Furthermore, it should 
result in reduced surveillance and maintenance costs for future 
years. The IFSP Management Plan has been prepared to docu- 
ment the objectives, define or organizational relationships and 
responsibilities, and outline the management control systems to be 
employed in the management of the program. 


0702 Radiation Sources 
Refer also to citation(s) 22412, 22453, 22475, 22880, 23171 


21142 (ANL/CP-74822) Beam characterization at the Neu- 
tron Radiography Facility (NRAD). Imei, G.R.; Urbatsch, T. 
Argonne National Lab., idaho Falls, ID (United States). [1992]. 10p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9205157-2: 4. world confer- 
ence on neutron radiography, San Francisco, CA (United States), 
11-14 May 1992). Order Number DE92014765. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An ongoing project to characterize the neutron beams at the 
Neutron Radiography Reactor (NRAD) is described in this paper. 
The effort has consisted of computer modelling with three dimen- 
sional diffusion theory to obtain a trail spectrum, foil activation 
measurements, and the use of SAND-II unfolding code. It was ex- 
pected and found that diffusion theory will underpredict the fast 
flux. However, it is claimed that precise characterization of the en- 
tire spectrum is not necessary for comparisons among neutron 
radiography facilities; rather, the use of simple fast neutron indica- 
tors should be adequate. A specific example used at NRAD is the 
U-235/U-238 fission reaction rate ratio. A ratio such as this could 
be used in the same manner as the classic gold cadmium ratio for 
interfacility comparisons with regard to fast neutrons. 5 refs. 


21143 (SAND-91-2689C) System design and radiation field 
characteristics of the High Flux Neutron Radiography Facility 
(HFNRF) at Sandia National Laboratories. Kelly, J.G. (Sandia 
National Labs., Albuquerque, NM (United States)); McCrory, F.M.; 
Cooper, P.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9205157—1: 4. world conference on neutron radiography, San 
Francisco, CA (United States), 11-14 May 1992). Order Number 
DE92013984. Source: OSTI; NTIS; INIS; GPO Dep. 

The High Flux Neutron Radiography Facility (HFNRF) has been 
fabricated, tested and used successfully. This paper describes the 
final design features and presents the results of the radiation mea- 
surements made during the characterization tests. A complete 
neutron spectrum (from 10—® to 15 MeV) has been measured with 
the aid of activation foils. Gold foils were used to determine a ther- 
mal neutron flux of 9.4 x 10” n-cm-?s—" at the image plane in the 
Sandia Annular Core Research Reactor (ACRR) operating at 1.0 
MW. The reactor can be operated at 20 MW for 10-second periods 
with the radiography tube in the central cavity. In pulse mode with 
peak power of 24,000 MW and a 7.6 ms FWHM ~1.9 x 107° 
n-om=° will be generated with a peak flux of 23 x 10% 
n-cm—*s—". 
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Refer also to citation(s) 20661, 20664, 20684, 20687, 20701, 
20704, 20764, 21806, 22900 


21144 (DOE/METC-91/6123-Vol.1, pp. 355-365) Production 
of low-cost hyd . Durai-Swamy, K. (Manufacturing and Tech- 
nology Conversion International, Inc., Columbia, MD (United 
States)). USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1991. DOE Contract AC21-89MC26367. 
(CONF-9108116—Vol.1: 11. annual gasification and gas stream 
cleanup system contractor’s review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 1. 375p. Order Number DE92001101. 
Source: OSTI; NTIS. 

The overall objective of this project is to verify the ability and 
potential of the MTCI indirectly heated fluidized bed gasifier to eco- 
nomically produce hydrogen-rich synthesis gas from char and 





liquefaction residue. The program is specifically aimed at develop- 
ing an experimental technology data base by defining the process 
characteristics that would be required for process integration into 
an overall liquefaction system. This would result in substantial de- 
crease in the cost of hydrogen for the production of competitively 
priced coal-derived liquid fuels. The MTCI indirectly heated gasifier 
was found to have high carbon gasification efficiency and high hy- 
drogen yield. It promises to reduce capital and operating costs by 
30 to 40% over oxygen-blown gasifiers. The engineering and eco- 
nomic assessment tasks are in progress to quantify the benefits. 


21145 (DOE/METC-91/6123-Vol.2, pp. 589-597) Catalytic 
carbon membranes for hydrogen production. Damie, A.S. (Re- 
search Triangle Inst., Research Triangle Park, NC (United States)); 
Gangwal, S.K. USDOE Morgantown Energy Technology Center, 
WV (United States). 1991. DOE Contract AC21-89MC26034. 
(CONF-9108116—-Vol.2: 11. annual gasification and gas stream 
cleanup system contractor's review meeting, Morgantown, WV 
(United States), 13-15 Aug 1991). In Proceedings of the eleventh 
annual gasification and gas stream cleanup systems contractors 
review meeting. Volume 2. 306p. Order Number DE92001102. 
Source: OSTI; NTIS. 

The objective of this project is to evaluate technical and economic 
feasibility of the development of carbon composite membrane reac- 
tors for simultaneous water-gas shift (WGS) reaction and hydrogen 
separation. The novel reactors are intended to process sulfur-laden 
raw gasifier gas streams at 300 to 500C and produce low-cost hy- 
drogen for application to integrated mild gasification/liquefaction 
plants. This project consists of the following major components: 
modification of the commercially available carbon composite micro- 
porous tubular membranes to improve hydrogen separation 
properties; testing of modified membranes using simulated coal 
gas in the HTHP environment to determine the improvement in hy- 
drogen yield due to continuous hydrogen separation during WGS 
reaction; and technical and economic evaluation of this process on 
a commercial scale. Preliminary results are discussed. 


(DOE/METC-91/6123-Vol.2, pp. 598-606) Develop- 
ment of an electrochemical hydrogen separation device. Kush, 
A.K. (Energy Research Corp., Danbury, CT (United States)); 
Fruchtman, J.; MacDonald, J. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). 1991. DOE Contract 
AC21-89MC26040. (CONF-9108116—Vol.2: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 
contractors review meeting. Volume 2. 306p. Order Number 
DE92001102. Source: OSTI; NTIS. 

The objective of this program is to develop an electrochemical 
hydrogen separation device for cost-effective hydrogen recovery 
from coal-derived gases. The potential applications are high purity 
hydrogen recovery from oxygen and air blown gasifiers as well as 
hydrogen-lean streams such as a carbonate fuel cell anode ex- 
haust. In the present program the effect of design and operating 
parameters (e.g. pressure, temperature, H2 recovery and 
electrochemical catalyst loading) on EHSD performance were char- 
acterized in single subscale cells (25 cm? active area) and used to 
develop a mathematical model. Scaleup, full size (1,000 cm?) 
multi-cell-stack operation and product purity were also demon- 
strated. Process conceptual design and economics for a potential 
application are to be evaluated for the EHSD and a competing 
technology. Results are discussed on the investigations of parame- 
ters affecting EHSD performance. 


21147 


(DOE/METC-—91/6123-Vol.2, pp. 607-615) Gas separa- 
tion using lon exchange membranes for producing H2 from 
synthesis gas. Pellegrino, J.J. (National Inst. of Standards and 
Technology, Boulder, CO (United States)); Giarratano, P. USDOE 


Morgantown Energy Technology Center, WV (United States). 1991. 
DOE Contract Al21-86MC23120. (CONF-9108116-Vol.2: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
In Proceedings of the eleventh annual gasification and gas stream 
cleanup systems contractors review meeting. Volume 2. 306p. Or- 
der Number DE92001102. Source: OSTI; NTIS. 
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The overall goal of this program is to investigate the use of facili- 
tated transport membranes in the production of H2 from synthesis 
gas. As part of this goal the authors are running a field test of can- 
didate membranes on a natural gas stream to obtain extended 
performance data on acid gas transport. Additionally they are work- 
ing on strategies for increasing the productivity and lifetime of 
these types of membranes. The specific objectives include: evalu- 
ate candidate membranes, carriers, solvents, treatments and the 
effects of process conditions for facilitated transport separation of 
the acid gases CO2 and H2S from He and CO; develop mathemati- 
cal models to guide experimental work and for interpretation of 
results; construct and operate an extended-use test facility to eval- 
uate the long term stability and productivity of various membrane 
forms relative to acid gases; develop this film composite mem- 
branes as a possible route to higher productivity and lower cost 
membranes; and develop preliminary process design and eco- 
nomic analysis for the use of these membranes in gas stream 
cleanup. Results are discussed. 


21148 (ETDE-IT-92-54) Hydrogen production through pho- 
tovoltaic processes: Italian ENEA and other research projects. 
Barra, L.; Coiante, D. ENEA, Casaccia (Italy). Area Energetica. Jan 
1992. 8p. (in Italian). Order Number DE92526493. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Brief arguments favouring greater emphasis by government R&D 
strategies on commercialization efforts to further develop hydrogen 
production processes involving the use of renewable energy 
sources are presented. These include the worsening global green- 
house effect problems due to the intensified use of fossil fuels and 
recent technological advances being made in energy 
conversion. A world-wide review is then made of on-going research 
programs in hydrogen through the use of hydroelectric 
and solar energy sources. This review provides outlines of project 
objectives, schedules and financing schemes. Attention is given to 
the commercialization programs and strategies of ENEA (Italian 
Commission for New Technologies, Energy and the Environment). 


21149 (ETDE/JP-mf-92525965, pp. 288-330) Development 
of coal-based hydrogen production technology. Japan indus- 
trial Technology Association, Tokyo (Japan). Apr 1991. 354p. In 
Japan’s Sunshine Project 1990 annual summary of coal liquefac- 
tion and gasification volume XV. Order Number DE92525965. 
— OSTI; NTIS (US Sales Only). 

The objective of this research aims to develop technologies of 
producing hydrogen as a clean energy, which is expanded to uti- 
lize for fuel of transportation and for coal liquefaction system, etc., 
from coal by gasification. The design and construction of a 20 t/d 
pilot plant were completed, and mechanical running tests and a 
part of trial operations were conducted. Investigations and studies 
on treatment technology of utilizing coal and coal liquefaction 
residues for producing hydrogen, removal method of impurities, 
feed method for gasification, coal transportation, and coal pretreat- 
ing technology were carried out. In order to support the 
entrained-bed coal gasifier, studies on improvement of controlling 
technology of operation, and gasification tests for various coals 
and coal liquefaction residues were performed. Technological 
surveys and material property tests on improvement and character- 
istics evaluation of materials and development of new materials for 
pilot plant gasifier were carried out. 5 figs., 1 tab. 


21150 (ETDE/JP-mf-92525977, pp. 329-367) Development 
of coal-based hydrogen production technology. Japan Indus- 
trial Technology Association, Tokyo (Japan). Apr 1991. 399p. (in 
Japanese). In Japan’s sunshine project: 1990 annual summary of 
coal liquefaction and gasification. Order Number DE92525977. 
Source: OSTI; NTIS (US Sales Only). 

The objective of this research aims to develop technologies of 
producing hydrogen as a clean energy, which is expanded to uti- 
lize for fuel, coal liquefaction, and petroleum refining, etc., by using 
coal which is one of alternative energies of petroleum and reserved 
abundantly in the world. The researches with a pilot plant and their 
supporting researches were performed. In FY 1990 , the detailed 
design of a 20 t/d pilot plant and a part of engineering and building 
works, and mechanical running tests and a part of trial operations 
were conducted. Investigations and studies on treatment technol- 
ogy of utilizing coal and coal liquefaction residues for producing 
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hydrogen, removal method of impurities, feed method for gasifica- 
tion, coal transportation, and coal pretreating technology were 
carried out. As supporting researches, studies on improvement of 
controlling technology of operation, and gasification tests for 
various coals and coal liquefaction residues were performed. Tech- 
nological surveys and material property tests on improvement and 
characteristics evaluation of materials and development of new ma- 
terials for pilot plant gasifier were carried out. 8 refs., 5 figs., 1 tab. 


21151 (ETDE/JP-mf-92526249, pp. 71-77) Development of 
hydrogen production technique using coal.: Research with a 
plict plant. Ueda, F. New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 77p. (In Japanese). In NEDO coal tech- 
nology subcomittee (11th business reporting conference). Order 
Number DE92526249. Source: OSTI; NTIS (US Sales Only). 

This paper is a situation report for development of hydrogen pro- 
duction technique using coal in the research report meeting (held 
in October, 1991) in the Coal Technology Subcommittee of NEDO. 
It was planned so that the period from 1986 to 1990 was to be 
used for the design and construction of the pilot plant (hereinafter 
referred to as PP) and the period from the end of 1990 to the end 
of 1993 is to be used for the operation research, and now the trial 
operation for 5 months and the first gasifying operation have fin- 
ished. Pulverized coal to the PP is fed by air flow carrying to the 
HYCOL furnace of 1 room and 2 step revolving type; the coal con- 
sumption is 20t/day; the gasifying conditions are initial pressure of 
10kg/cm’g to final one of 30kg/cm*g, and the temperature of 1,500 
to 1,800 centigrade; and the gasifying agent is oxygen (98% or 
more). The regular operating research has started and the 14 runs 
are scheduled to realize the development targets such as the car- 
bon conversion rate of 98% or more, cool gas efficiency of 78% or 
more, the continuous operation of 1,000 hours or more, andthe fi- 
nal pressure of 30kg/cm?g. 3 figs., 4 tabs. 
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21152 (ETSU-R-58) The Department of Energy's renewable 
energy R and D programmes: Progress 1990/91. AEA 
Environment and Energy, Harwell (United Kingdom). 1991. 171p. 
Order Number DE92526343. Source: OSTI; NTIS (US Sales Only). 

The 1990/91 Progress Report on the Department of Energy’s 
Renewable Energy R and D Programmes includes information on 
biofuels, solar energy, wind energy, geothermal hot dry rocks, 
small-scale hydro power, tidal energy, wave energy, the general 
studies programme and the technology transfer support pro- 
gramme. (UK). 


21153 (NUTEK-B-91-1, pp. 117-137) Landfill gas: Energy 
and environmental themes. Richards, K.M. (Energy Technology 
Support Unit Harwell, Didcot (United Kingdom)); Aitchison, E.M. 
NUTEK - Swedish National Board for Industrial and Technical De- 
velopment, Stockholm (Sweden). 1991. (CONF-9104359-: 
Bioenergy and the greenhouse effect, Stockholm (Sweden), 15-16 
Apr 1991). In Bioenergy and the greenhouse effect: Proceedings 
of a seminar in Stockholm, 15-16 Apr 1991. 141p. Order Number 
DE92506577. Source: OSTI; NTIS (US Sales Only). 

Landfill gas (LFG) is a methane rich biogas produced as a con- 
sequence of the natural decomposition of organic waste materials 
in landfill. LFG is considered to be a Renewable Energy’ resource 
since the waste arisings which bring it about are being continually 
‘renewed’ and replenished by man. The gas is not an ideal fuel 
since it arises in the form of a cocktail of many different gases 
some of which have corrosive and toxic properties. LFG does 
present a number of environmental problems if left uncontrolled. 
Locally, LFG can escape from a site and cause fires or even ex- 
plosions if allowed to build-up in sufficient quantities. In a global 
context, LFG because of its high methane content, is a potent 
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source of greenhouse gases - that is gases which add to the po- 
tential for global warming. Because of these problems there has 
been the steady realisation that gas control at sites is essential. 
Where LFG succeeds, is that for large sites at least, the very con- 
trol measures necessary to protect the environment can also add to 
an energy recovery system. The LFG resource and its exploitation 
is intimately bound up with both environmental and energy issues 
and it will be a marriage of the pressures and needs within these 
twin concerns that will eventually determine the outcome for the 
technology. In the United Kingdom, pressures for greater control 
are growing and will shortly manifest themselves when the Environ- 
mental Protection Bill, 1989, becomes law. This paper explores the 
major energy and environmental themes which are influencing 
landfill gas control and use as a fuel. 19 refs., 18 figs., 4 tabs. 
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21154 (ENET-8900066/3) Biogas from organic municipal 
and industrial wastes and wastes harvested on public 
grounds: Final report. Volume A: report. Schriftenreihe des Bun- 
desamtes fuer Energiewirtschaft: Studie Nr. 47. Edelmann, W. 
(Arbeitsgemeinschaft Bioenergie, Maschwanden (CH)); Pfirter, A. 
Bundesamt fuer Energiewirtschaft, Bern (Switzerland). 1991. 117p. 
(In German). Order Number DE92515352. Source: OSTI; NTIS 
(US Sales Only); ENET, Elfenauweg 29, CH-3006 Bern (CH). 

The mass and biogas potentials of organic municipal and indus- 
trial solid wastes, as well as of wastes harvested on public 
grounds, have been determined. The mass potential was found to 
be around 285’000 tons of digestible organic matter per year. By 
digesting all this matter, about 130'000’000 m® of biogas or 3 PJ of 
energy could be generated yearly. The practical realizable potential 
is estimated to be nearly 2 PJ/a, including the savings by substitut- 
ing the energy needed nowadays for the importation of peat and 
for the production of artificial fertilizers. Considering the fact, that 
the incineration of organic wastes costs more than biological treat- 
ment, the potential is relatively easy to realize. More than 50% of 
the humus losses of Swiss soils could be compensated by the ap- 
plication of digestion and composting technology. The different 
technologies for anaerobic digestion of solid organic wastes are 
compared: the thermophilic, one-stage digestion seems to be fur- 
ther advanced in development than mesophilic two-stage digestion. 
Co-digestion of sludges of municipal waste water treatment plants 
and solid organic wastes may be advantageous for rural areas. An 
appropriate marketing strategy for the application of the solid prod- 
uct, however, has to be looked at. Because the two-stage process 
seems to have some advantages regarding rate of organic matter 
breakdown, product quality and hygienic conditions, a mesophilic 
two-stage experimental plant has been constructed. The results of 
the first experiment of a simple combination of a percolated hy- 
drolytic step with a pulsating, dynamic anaerobic filter ar presented. 
Data on the quality of the solid product from anaerobic digestion of 
biogenic solid wastes and an economic comparison of composting 
vs. digestion are given. (author) 9 figs., 11 tabs., 75 refs. 


21155 (ETSU-B-1204) Scottish peat resources and their 
energy potential. Birnie, R.V. (Macaulay Land Use Research Inst., 
Aberdeen (GB)); Hulme, P.D.; Robertson, R.A.; Ward, S.A; 
Griffiths, P.; Soane, B.D.; Clayton, P. AEA Environment and En- 
ergy, Harwell (United Kingdom). 1991. 208p. Contract 
E/5A/CON/1204/1676. Order Number DE92519750. Source: OSTI; 
NTIS (US Sales Only). 

The Scottish peat resource was reviewed in terms of the volume 
and quality of peat deposits in relation to current terminology and 
classification schemes used by those concerned with ecology, soil 
mapping and other disciplines. The limitations of currently available 
information based on survey and mapping were identified, particu- 
larly with respect to scale and detail. Of the approximately 790,000 
hectares of peatland in Scotland, blanket peat occupies 91% and 
basin peats 9%. The Highland Region holds 41% of the total na- 
tionai peat resource. Peatland utilisation is primarily associated 
with agriculture, forestry, conservation, recreation and a very lim- 
ited amount of commercial peat extraction. Agriculture use is 
mainly concerned with rough grazings and a limited amount of im- 
proved grassland. Although 50% of Scottish peatland has been 





classified as unsuitable for tree crops, generally as a result of ex- 
treme climate conditions, forestry now accounts for 13% of the 
Scottish peatlands, a larger area than does agriculture. (author). 


21156 (ETSU-B-1250) Market study on the potential for 
peat as a fuel. B.W. Associates, Kinross (United Kingdom). 1991. 
128p. Order Number DE92524794. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A report is given on the market potential for peat as a fuel in 
Scotland. It is concluded that there are two distinct market seg- 
ments, domestic and industrial/commercial. There is no potential 
for peat as a fuel in the industrial/commercial segment but there is 
opportunity for increased peat usage in the domestic sector. The 
greatest potential for market development is conversion of existing 
solid fuel users to peat. Pro-active input is required to realise this 
market potential. The market is constrained by demand. (UK). 
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21157 (ETDE/JP-mf-92526270) NEDO alcohol/biomass 
technology subcommittee (11th business reporting conter- 
ence). New Energy Development Organization, Tokyo (Japan). Oct 
1991 82p. (In Japanese). Order Number DE92526270. Source: 
OSTI; NTIS (US Sales Only). 

To develop technologies to produce alcoho! directly from such 
unutilized resources as agricultural and forestry wastes, using bac- 
teria, the alcohol/biomass technology development department at 
NEDO is moving forward development works on fuel alcohol tech- 
nologies. The department is developing a composite methane gas 
manufacturing equipment using high-performance separation mem- 
branes to recover energies from organic matters contained in 
industrial waste waters using the latest methane fermentation pro- 
cess, which combines the biotechnology with the membrane 
separation technology. To serve for the methanol utilizing power 
generation technique expected to substitute the petroleum energy 
from its characteristics, the department is carrying out demonstra- 
tion tests including conversion of fossil oil thermal generation to a 
methanol generation system. This paper introduces the summary 
of these researches presented at the 11th NEDO Subcommittee 
Conference (October 1991). For instance, the fuel alcohol technol- 
ogy development resulted in obtaining successfully excellent 
bacteria, and conducted the conceptual design and the compre- 
hensive evaluations. 


21158 (ETDE/JP-mf-92526270, pp. 9-24) Development of 
fuel alcohol technology.: Research and development for total 
system (Sugar-based total system). Miyazawa, T. (Hitachi Zosen 
Corp., Osaka (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 82p. (in Japanese). In NEDO alcohol/ 
biomass technology subcommittee (11th business reporting confer- 
ence). Order Number DE92526270. Source: OSTI; NTIS (US 
Sales Only). 

Since fiscal 1983, the NEDO had conducted the development of 
a new alcohol production technology using bacteria, as part of the 
organization’s research and development undertakings, and con- 
cluded it in an optimal production system in the fiscal 1990 as the 
last year. This paper describes the reports of the course of the de- 
velopment presented at the 11th NEDO Business Reporting 
Conference (October 1991). The reports include topics on the de- 
velopment of elementary technologies such as the deposited 
bacteria method as the bacteria fixing process, flash fermentation, 
and alcohol concentration method using separation membranes. 
The development work also included researches on waste mo- 
lasses using a test plant, and case studies of a total system based 
on results of these researches. It also carried out conceptual de- 
signs to evaluate the technologies aimed at an industrialization. 
When canes are used as a raw material for fermentation, the 
newly developed process proved superiorities over the Melle- 
Boinot process, a representative fermentation process having been 
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hitherto used, in terms of energy consumption and manufacturing 
cost. 9 figs., 4 tabs. 


21159 (ETDE/JP-mf-92526270, pp. 25-36) Development of 
fuel alcohol technology.: Research and development for total 
system (wood based total system). Matsui, S. (JGC Comp., 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1991. 82p. (In Japanese). In NEDO alcohol/biomass 
technology subcommittee (11th business reporting conference). 
Order Number DE92526270. Source: OSTI; NTIS (US Sales Only). 

Since fiscal 1986, the NEDO has conducted the research of 
ethanol production from water-based biomasses, as part of the or- 
ganization’s research and development undertakings. This paper 
summarizes the proceedings presented at the 11th NEDO 
Business Reporting Conference (October 1991). This research dis- 
cussed identification of optimal conditions in pretreatment and 
fermentation processes for ethanol production from thinnings of 
Japanese cryptomeria, and continued a test plant operation for two 
years from fiscal 1989. The discussed pretreatment process used a 
steam crushing process, which resulted in a success with a satu- 
rated steam of 40 kg/cm?G (250°C). The research discovered an 
excellent strain from a special bacteria belonging to the ther- 
mophilic anaerobic bacteria, which was named HS-1, and 
developed a technology to decompose and ferment cellulose simul- 
taneously. The research carried out operation of a test plant for 
chips of 5 t/d using HS-1, which achieved the intended targets both 
in the yield and concentration, overcoming the problems including 
acetic acid by-production. 2 refs., 8 figs., 3 tabs. 


21160 (ETDE/JP-mf-92526270, pp. 37-48) Development of 
composite methane gas producing equipment using high- 
performance separation membranes.: High-concentration 
waste water pilot plant. Yanagi, C. (Kobe Steel, Ltd, Kobe 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1991. 82p. (in Japanese). In NEDO alcohol/biomass technol- 
ogy subcommittee (11th business reporting conference). Order 
Number DE92526270. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes a proceeding presented at the 11th 
NEDO Business Reporting Conference (October 1991). The pro- 
ceeding relates to a technology to treat wheat starch waste solution 
containing suspensible and soluble organics at high concentrations, 
for the purpose of establishing technologies to treat industrial waste 
waters in which substances having different decomposing speeds 
are present with a number of variations. The development work re- 
sulted in a high-efficiency anaerobic bio-reactor and a system 
which combines separation membranes functionally. The pilot plant 
(treating 50 m° of solution per day) adjusts the pH of waste water 
in a feed water tank, heats the water preliminarily using a heat ex- 
changer, and supplies it to a acidic fermentation reactor. The plant 
further feeds the fermented acidic effluents into a membrane filter, 
supplies the filtrate into a methane fermentation reactor, and re- 
turns the concentrate back to the acidic fermentation reactor. A 
desulfurization tower removes hydrogen sulfide from generated 
gases. The result of demonstration test on the equipment proved 
that a high-efficiency technology was established to play sufficiently 
roles of methane gas energy generating equipment. 8 figs., 3 tabs. 


21161 (ETDE/JP-mf-92526270, pp. 49-58) Development of 
composite methane gas producing equipment using high- 
performance separation membranes.: Low-concentration 
waste water pilot plant. Kiriyama, K. (Ebara Corp., Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1991. 82p. (In Japanese). In NEDO alcohol/biomass technol- 
subcommittee (11th business reporting conference). Order 
Number DE92526270. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes a proceeding presented at the 11th 
NEDO Business Reporting Conference (October 1991). The devel- 
opment work intended to develop a sewage treatment process 
using as its main part a methane fermentation bio-reactor com- 
bined with a membrane separation equipment, and has carried out 
the elementary technology and small-scale actual liquid tests since 
1986, which led to a demonstration test on an equipment having a 
treatment capacity of 240 m°/d performed during fiscal 1990. The 
process treats the water to a reusable quality through the treat- 
ments in the order of the suspensible substance separation 
(filtering) equipment — methane fermentation reactor — aerobic 
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reactor — filtration. On the one hand, the suspensible substance 
generates gases as a result of mixing with the concentrate from an 
organic membrane facility, stirring, warming and fermenting decom- 
position in a soluble methane fermentation tank. The demonstration 
test used sewage water consisting mainly of household waste water 
which was supplied to the equipment at an organic BOD volumetric 
load of 2 kg/m® or more, and obtained the gasification rate of the 
organic matters that flow into the equipment, the BOD reference of 
44-84%, and the COD reference of 22-53% as well as a number of 
knowledge acquired from the equipment operation. 4 figs., 5 tabs. 


21162 (ETSU-B-1295) Potential for biogas on farms in the 
UK (1990 update). Mosey, F.E. Department of Energy, London 
(United Kingdom); Energy Technology Support Unit, Harwell 
(United Kingdom); VFA Services Ltd., Stevenage (United King- 
dom). 1991. 38p. Order Number DE92526334. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In a previous report, the potential for generating renewable en- 
ergy as biogas on farms in the UK using a new generation of 
‘package plant’ anaerobic digestion units was investigated. It was 
concluded that the digestion technology was rugged and reliable 
but rather expensive for general farm use. An update report is pre- 
sented to determine whether anaerobic digester design concepts, 
increasing environmental constraints on farm waste disposal and 
the Electricity Industry's Non-Fossil Fuel Obligation has modified 
these conclusions. (UK). 


21163 (EUR-13229) Energy from biomass and waste. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. 74p. Source: OSTI; NTIS (US Sales Only); INIS. 

This report provides a review of the Commission of the Euro- 
pean Communities (CEC) Energy Demonstration Programme in the 
sector of Energy from biomass and waste, and examines the cur- 
rent status of the energy technologies associated with the sector, 
in relation to projects supported under the Programme, those in- 
cluded under various national programmes and by reference to the 
published literature. Detailed overviews of five sub-categories 
represented in the Energy from biomass and waste sector are pre- 
sented to illustrate their relative significance in terms of estimated 
energy potential, technological and economic status and the nature 
of future research, development and demonstration needs. Finally 
the potential role of the biomass and waste energy technologies in 
meeting the energy needs of the developing world is discussed. 33 
refs; 2 figs; 11 tabs. 


21164 (EUR-13681) Technical and economic modelling of 
processes for liquid fuel production in Europe. Bridgwater, A.V. 
(Aston Univ. Birmingham (GB). Dept of Chemical Engineering); 
Double, J.M. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 378p. Contract EN3V-0012-UK (RH). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The project which is described had the objective of examining 
the full range of technologies for liquid fuel production from renew- 
able feedstocks in a technical and economic evaluation in order to 
identify the most promising technologies. The technologies consid- 
ered are indirect thermochemical liquefaction (i.e. via gasification) 
to produce methanol, fuel alcohol or hydrocarbon fuels, direct ther- 
mochemical liquefaction or pyrolysis to produce hydrocarbon fuels 
and fermentation to produce ethanol. Feedstocks considered were 
wood, refuse derived fuel, straw, wheat and sugar beet. In order to 
carry out the evaluation, a computer model was developed, based 
on a unit process approach. Each unit operation is modelled as a 
process step, the model calculating the mass balance, energy bal- 
ance and operating cost of the unit process. The results from the 
process step models are then combined to generate the mass bal- 
ance, energy balance, capital cost and operating cost for the total 
process. The results show that the lowest production cost (L7/GJ) 
is obtained for methanol generated from a straw feedstock, but 
there is a moderate level of technical uncertainty associated with 
this result. The lowest production cost for hydrocarbon fuel (L8.6/ 
GJ) is given by the pyrolysis process using a wood feedstock. This 
process has a high level of uncertainty. Fermentation processes 
showed the highest production costs, ranging from L14.4/GJ for a 
simple wood feedstock process to L25.2/GJ for a process based 
on sugar beet. The important conclusions are as follows: - In every 
case, the product cost is above current liquid fuel prices; - In most 
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cases the feedstock cost dominates the production cost; -The most 
attractive products are thermochemically produced alcohol fuels. 


21165 (NREL/TP-431-4831) Catalyst and feedstock effects 
in the thermochemical conversion of biomass to liquid trans- 
portation fuels. Rejai, B.; Agblevor, F.A.; Evans, R.J.; Wang, D. 
National Renewable Energy Lab., Golden, CO (United States). 
May 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (CONF-920678-7: Na- 
tional solar energy conference, Cocoa Beach, FL (United States), 
13-18 Jun 1992). Order Number DE92010569. Source: OSTI; 
NTIS; GPO Dep. 

The thermochemical conversion of biomass feedstocks to liquid 
transportation fuels can be accomplished by three processes, 
namely gasification, high-pressure liquefaction, and pyrolysis. In 
this study, the pyrolysis option is selected which is followed by the 
catalytic upgrading of pyrolysis vapors to aromatic and olefinic hy- 
drocarbons (PYROCAT process). The aromatics constitute a 
high-octane gasoline blend, while the olefins can be utilized as 
feedstocks for various chemicals. The PYROCAT process has 
been studied in a laboratory-scale fixed-bed catalytic reactor. Con- 
secutive biomass samples were pyrolyzed rapidly in steam at 
550°C and atmospheric pressure, and then the pyrolysis vapors 
were passed over a zeolite catalyst. The catalytic upgrading prod- 
ucts were monitored in real-time using molecular-beam 
mass-spectrometry (MBMS). The yields of major products were es- 
timated from mass-spectral data. Several zeolite catalysts were 
screened in the upgrading process and promising catalysts with 
high yields were identified. Feedstocks studied included: the 
woody biomass species aspen (Populus tremuloides), basswood 
(Tilia americana), and willow (Salix alba); the three isolated compo- 
nents of wood lignin, xylan and cellulose; and the herbaceous 
species bagasse (Saccharum spp. hybrid), wheat straw (Triticum 
aestivum), and Sericea lespedeza (Lespedeza cuneata). 17 refs. 
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21166 (ETSU-B-1242) Straw ash characteristics. Livingston, 
W.R. (Babcock Energy Ltd., Renfrew (GB)). AEA Environment and 
Energy, Harwell (United Kingdom). 1991. 80p. Order Number 
DE92519748. Source: OSTI; NTIS (US Sales Only). 

Straw is a typical high volatile, cellulose-based fuel with moder- 
ate moisture and low ash. The very low bulk and energy density 
will present serious fuel feeding and combustion difficulties on con- 
ventional plant. The cereal straw ashes and the straw-coal ash 
mixtures have very low Ash Fusion Temperatures. The oil seed 
rape straw ashes are more refractory. The principle constituents of 
straw ash are amorphous silica, calcium and magnesium carbon- 
ates and potassium phosphates. The SO, uptake occurs over the 
temperature range 400-1050°C and the level of uptake depends on 
the CaO content of the ash. Oil seed rape ashes generally had 
high SOz uptake levels while the cereal straws uptake was very 
low. The relatively high potassium content and the high availability 
of alkali metals above 800°C indicates there is likely to be serious 
problems with fouling deposits. (author). 


21167 (ETSU-B-1261) Straw firing demonstration trials: 
axial swirl burner and fluidised bed combustion. Gibson, J.R. 
(Babcock Energy Ltd., Renfrew (GB)). AEA Environment and En- 
ergy, Harwell (United Kingdom). 1991. 6ip. Order Number 
DE92524717. Source: OSTI; NTIS (US Sales Only). 

This report presents the results of a series of demonstration tri- 
als firing straw both in baled and chopped form. The methods of 
firing under investigation are suspension firing through a conven- 
tional pf burner (chopped straw only) and fluidised bed firing of 
both baled and chopped straw. The two methods of fluidised bed 
technology under investigations are (a) solid circulating fluidised 
bed and (b) hot gas generator. Only limited success was achieved 
firing straw through a pf burner. This was due to the maximum 
straw feeder output of one tonne/hour being equivalent to the mini- 
mum operating load of the pf burner. Oil support was required to 
maintain an ignition source. It is concluded that better results 
should be obtained with a higher feed rate of straw and a burner 
design specifically for straw firing. (Author). 





21168 (NUTEK-B-91-1, pp. 61-76) The role of combustion 
of biofuels in reducing the release of carbon dioxide. Sonju, 
O.K. (Norwegian Inst. of Technology, Trondheim (Norway)). 
NUTEK - Swedish National Board for Industrial and Technical De- 
velopment, Stockholm (Sweden). 1991. (CONF-9104359-: 
Bioenergy and the greenhouse effect, Stockholm (Sweden), 15-16 
Apr 1991). In Bioenergy and the greenhouse effect: Proceedings 
of a seminar in Stockholm, 15-16 Apr 1991. 141p. Order Number 
DE92506577. Source: OSTI; NTIS (US Sales Only). 

The potential for the use of energy from biofuels is large and its 
present use can be increased substantially. Theoretically it is pos- 
sible to produce enough biofuels to supply most of the world’s 
demand. In the past, not enough emphasis has been placed on 
environmental aspects and on achieving high efficiency; however, 
in the last years research and development have been undertaken 
and better and more efficient equipment are now coming on the 
market. The types of combustion equipment available are many 
and varied and include simple stoves, boilers with bottom-burning 
and through-burning systems of various capacity with discontinu- 
ous loading, and boilers and furnaces with automatic loading. To 
improve the quality of combustion and reduce polluting emissions, 
the biofuel should be fed continuously into the reaction zone, the 
combustion air should be well mixed with the fuel and gas 
products, and the combustion products should remain in the com- 
bustion chamber for a sufficiently long time to allow complete 
combustion. The equipment can range in thermal output from a 
few kilowatts to a 100 MW or more for electrical power generation 
and cogeneration systems. The types of biofuels being utilized in- 
clude firewood, chunkwood, wood chips, sawdust, bark, black 
liquor, straw and other plant refuse. Wood may be combusted as 
for example short or long logs, sawdust, bark, briquettes or wood 
chips and straw can be burnt as small or large bales or as pellets. 
In conclusion, combustion of biofuels can play a major role in re- 
ducing the net release of greenhouse gases including carbon 
dioxide in the long run; however, to achieve this, biofuel combus- 
tion systems must be further optimized and have higher efficiency 
and reliability and be easier to operate/automated. Emissions must 
be controlled. A further challenge will be to maintain competitive in- 
vestment and operating cost levels. 3 refs., 18 figs., 6 tabs. 
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21169 (EUR-12896) Blogas plants in Europe. An 
databank. Pauss, A. (Louvain Univ., Louvain-la-Neuve (BE)); Nyns, 
E.J. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. 63p. Source: OSTI; NTIS (US Sales Only); INIS. 

This brochure is the final result of the extensive survey Biogas 
Plants in Europe. An Updated Data Bank, concerning all the instal- 
lations of biomethanation existing in the European Community 
Member States. It describes the aims and the history of the survey, 
as well as the content of both data banks which are the main result 
and the main objective of the survey. The first data bank contains 
all available technical and economic information about 743 listed 
biogas plants. The second data bank identifies and provides the 
main performances of 223 biogas plant constructors, which existed 
and/or are still building installations. As the largest diffusion of the 
data banks has been aimed at during this work, four floppy disks 
complete the text of this brochure and are available upon request. 
They contain both data banks in the most used informatic Disk Op- 
erating Systems of personal computers. 10 refs. 


21170 (NEI-DK-866) Linking weather forecasts 
and heat consumption as a determinining factor when buying 
fuel chips for town heating plants: Partial project 4. Rolev, 
A.-M. Landbrugsministeriet, Copenhagen (Denmark). Forsknings- 
centret for Skov og Landskab. Dec 1991 27p. (In Danish). Contract 
ENS-1383/90-0006. Order Number DE92518893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

EFP-90. 

The aim of this study is to test whether long-range weather 
forecasts from the meteorological services can be used as a deter- 
mining factor when buying fuel chips. In the study the fuel 
consumption of heating plants and the factors determining the 
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monthly consumption are mentioned. Degree-day statistics in Den- 
mark for the last 30 years are explained as well as the difficulties 
in conjunction with the prediction of long-range weather conditions. 
This study compares degree days in 1989-1990 month by month 
with the actual and theoretic chip consumption in three different 
heating plants the same year. The theoretic chip consumption is 
calculated on the basis of degree days in a "standard year” and 
the annual chip consumption of the heating plant, among other 
things. Furthermore, on the basis of degree-day statistics the re- 
port makes it possible to estimate the monthly chip consumption of 
a heating plant in a "standard year”, in an extremely cold year 
(maximum degree days), and in an extremely warm year (minimum 
degree days). However, not everything can be predicted, and it is 
not yet possible to predict reliable weather forecasts for more than 
5 days ahead. The study concludes that long-range weather fore- 
casts cannot be used as a determining factor when buying fuel 
chips for heating plants. When buying fuel chips one must still use 
Statistics and degree days, supplimented by figures based on ex- 
perience from actual chip consumption in the individual heating 
plant. These figures take into consideration the different types of 
heating plants, as well as heat supply, chip-supplier, storing facili- 
ties, other fuels, etc. (au). 


21171 (NUTEK-B-91-1, pp. 21-38) Overview of actions to 
combat emissions of CO, with particular reference to the role 
of biomass. Johansson, Thomas B. (Lund Univ. (Sweden). Dept. 
of Environment and Energy Systems). NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm (Swe- 
den). 1991. (CONF-9104359-: Bioenergy and the greenhouse 
effect, Stockholm (Sweden), 15-16 Apr 1991). In Bioenergy and the 
greenhouse effect: Proceedings of a seminar in Stockholm, 15-16 
Apr 1991. 141p. Order Number DE92506577. Source: OSTI; NTIS 
(US Sales Only). 

The energy sector, according to the Intergovernmental Panel on 
Climate Change (IPCC), accounts for about half of the enhanced 
radiative forcing resulting from human activities mostly from carbon 
dioxide emissions. An immediate reduction of over 60% in net 
emissions of CO. from human activities of long lived greenhouse 
gases would be needed to achieve stabilization at today’s concen- 
tration in the atmosphere. This is clearly a challenge for the energy 
sector. 16 refs., 9 figs., 2 tabs. 
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21172 (CONF-920389—Abst., pp. 1, Paper 10) Production of 
biomass for an energy facility: Projecting regional land use 
changes and their environmental c . Graham, R.L. 
(Oak Ridge National Lab., TN (United States)); English, B.C.; 
Alexander, R.; Bhat, M. Oak Ridge National Lab., TN (United 
States). Mar 1992. From 3. annual Walker Branch watershed re- 
search conference; Oak Ridge, TN (United States); 26-27 Mar 
1992. In Third annual Walker Branch Watershed research sympo- 
sium. Program and abstracts. 53p. Order Number DE92010786. 
Source: OSTI; NTIS. 

In this analysis the authors project the regional-scale environ- 
mental impacts of supplying a 60 MW power plant in East 
Tennessee with biomass from short rotation woody crops (SRWC). 
County-level information on conventional crops, soils, agricultural 
management practices, production costs and prices is combined 
with energy crop information (yields, soil requirements, and man- 
agement practices) and road structure information. Yields from 
conventional crops are predicted using an agricultural productivity 
model that is sensitive to soils, management practices, and loca- 
tion. Production costs of both SRWC and conventional crops are 
calculated on the basis of management practices and local costs 
for labor and energy. A linear programming (LP) model that maxi- 
mizes regional net returns is used to determine what land would 
shift from conventional crops to SRWC. This model takes into ac- 
count the spatial distribution of soil types in the region and hauling 
distances which is, of course, dependent on the region's road net- 
work. The LP model tracks regional changes in fertilizer use and 
erosion losses as a consequence of projected land-use change 
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and shows how these changes would be distributed (by county, by 
crops, and by soil types) within the region. 


21173 (NUTEK-B-91-1, pp. 39-59) Carbon storage and re- 
in short-rotation energy crops. Ranney, J.W. (Oak 
Ridge National Laboratory, TN (USA). Environmental Sciences Di- 
vision); Wright, L.L.; Mitchell, C.P. NUTEK - Swedish National 
Board for Industrial and Technical Development, Stockholm (Swe- 
den). 1991. (CONF-9104359-: Bioenergy and the greenhouse 
effect, Stockholm (Sweden), 15-16 Apr 1991). In Bioenergy and the 
greenhouse effect: Proceedings of a seminar in Stockholm, 15-16 
Apr 1991. 141p. Order Number DE92506577. Source: OSTI; NTIS 
(US Sales Only). 

Short-rotation energy crops can play a significant role in storing 
carbon compared to the agricultural land uses they would displace. 
However, the benefits from these plantations in avoiding further 
use of fossil fuels and in taking pressure off native forests for en- 
ergy uses provides longer term carbon benefits than the plantation 
carbon sequestration itself. The fast growth and harvest frequency 
of plantations tends to limit the amount of above- and below- 
ground carbon storage in them. The primary components of 
plantation carbon sequestering compared to sustained agricultural 
practices involve above ground wood, possible increased soil car- 
bon, litter layer formation, and increased root biomass. On the 
average, short-rotation plantations in total may increase carbon in- 
ventories by about 10 to 40 tonnes per hectare over about a 20 to 
50 year period when displacing cropland. This is about doubling in 
storage over cropland and about one-half the storage in human- 
impacted forests. The sequestration benefit of wood energy crops 
over cropland would be negated in about 75 to 100 years by the 
use of fossil fuels to tend the plantations and handle biomass. 
Plantation interactions with other land uses and total landscape 
carbon inventory is important in assessing the relative role planta- 
tions play in terestrial and atmospheric carbon dynamics. It is 
speculated that plantations, when viewed in this context, could 
generate a global levelling of net carbon emissions for approxi- 
mately 10 to 20 years. 16 refs., 7 figs. 


21174 (NUTEK-B-91-1, pp. 77-92) The contribution of ther- 
mochemical biomass conversion to the greenhouse effect. 
Bridgwater, A.V. (Aston Univ. Birmingham (United Kingdom). 
Chemical Engineering Dept. and Technical Research Centre of 
Finland, Espoo (Finland). Laboratory of Fuel and Process Technol- 
ogy); Solantausta, Y. NUTEK - Swedish National Board for 
Industrial and Technical Development, Stockholm (Sweden). 1991. 
(CONF-9104359-: Bioenergy and the greenhouse effect, Stock- 
holm (Sweden), 15-16 Apr 1991). In Bioenergy and the 
greenhouse effect: Proceedings of a seminar in Stockholm, 15-16 
Apr 1991. 141p. Order Number DE92506577. Source: OSTI; NTIS 
(US Sales Only). 

The objective is to convert or upgrade the biomass into a more 
useful and hence more valuable energy product which, in turn, can 
be converted into an even more valuable end-product such as 
electricity or a motor fuel, and in all cases the carboniferous en- 
ergy products are eventually converted into carbon dioxide in order 
to release the maximum amount of energy. The main thermochem- 
ical processes are outlined by reference to the operational 
parameters and products. Two examples of utilization of biomass 
are used to show how carbon dioxide emissions vary with technol- 
ogy - transport fuels and electricity generation. A system may be 
selected as optimised using the ultimate product or effect for com- 
parison with gross or net carbon dioxide emission/absorption and 
minimum cost of this change in carbon dioxide as the criteria. It is 
claimed that the use of biomass is carbon dioxide neutral, and 
even that new biomass resulting from use absorbs carbon dioxide 
at a greater rate than the old biomass that is consumed. On this 
basis it is shown that the least efficient overall biomass conversion 
process is the most effective at reducing carbon dioxide levels. 
Further, it is shown that the most economically effective way of re- 
ducing carbon dioxide levels is that of the lowest cost to 
efficiency-of-conversion ratio. For transport fuels methanol is the 
clear choice for both criteria while for electricity generation, air 
gasification with integrated combined cycles is preferred for short 
to medium term opportunities. 2 refs., 3 figs., 6 tabs. 
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21175 (NUTEK-B-91-1, pp. 93-115) The potential role of al 
cohol fuels in reducing carbon dioxide emissions. Duff, S.J.B. 
(Energy, Mines and Resources Canada, Ottawa (Canada). Alterna- 
tive Energy Division). NUTEK - Swedish National Board for 
Industrial and Technical Development, Stockholm (Sweden). 1991. 
(CONF-9104359-: Bioenergy and the greenhouse effect, Stock- 
hoim (Sweden), 15-16 Apr 1991). In Bioenergy and the 
greenhouse effect: Proceedings of a seminar in Stockholm, 15-16 
Apr 1991. 141p. Order Number DE92506577. Source: OSTI; NTIS 
(US Sales Only). 

Atmospheric concentrations of CO2 have increased from 280 to 
350 mg/l over the past two hundred years. One of the principal 
causes has been the increased reliance on combustion of fossil fu- 
els to generate energy. Higher CO2 levels have been historically 
correlated with warming of the earth. While attempts have been 
made to quantify and model the relationships between carbon diox- 
ide emissions, atmospheric CO2 concentrations, and global climate 
changes, the state of the current knowledge base is such that 
large uncertainties persist. It is precisely these uncertainties which 
has evoked justifiable concern among the scientific community. 
The use of biomass fuels such as alcohols can provide a partial 
solution to the problem of increasing emissions of CO2. Combus- 
tion of biomass fuels releases carbon previously sequestered from 
the atmosphere during growth. There is a cycling of carbon, with 
net additions to the atmosphere resulting only from losses, or the 
use of fossil fuels for process energy. Alcohol fuels can make their 
biggest impact in the transportation sector, which, in industrial na- 
tions, contributes up to 32% of CO. emissions. While not the 
complete answer, alcohol fuels can make a significant impact, and 
will no doubt be one factor in a multidimensional approach to re- 
ducing CO. emissions. 17 refs., 4 figs., 10 tabs. 
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21176 (ETDE/JP-mf-92525965, pp. 349-350) Assessment of 
coal hydrogasification.: Assessment of coal hydrogasification. 
Japan Industrial Technology Association, Tokyo (Japan). Apr 1991. 
354p. In Japan’s Sunshine Project 1990 annual summary of coal 
liquefaction and gasification volume XV. Order Number 
DE92525965. Source: OSTI; NTIS (US Sales Only). 

The substituted natural gas (SNG) manufactured by using coal is 
the most hopeful alternative energy source for oil and liquefied nat- 
ural gas (LNG). In order to develop coal SNG production process 
with high efficiency, the coal hydrogasification technology, which di- 
rectly produce methane of SNG material from coal, and other coal 
gasification technologies were carried out. Necessity for SNG pro- 
duction form coal was surveyed, and the efficient utilization of 
SNG, that is, co-generation with SNG including fuel cell were pro- 
posed. The partial oxidation methane synthesis method and the 
hydrogasification method were compared and studied, and it was 
clarified that hydrogasification process is excellent in heat effi- 
ciency and cost. Fundamental researches on hydrogasification 
were performed, and the effect of operation conditions was investi- 
gated. As for process development, its history, equipments, and 
results were investigated regarding each type of fluidized bed reac- 
tor, spouted bed one, and other ones. 
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21177 (DOE/MI/10067—1) A project to improve the capabili- 
ties of minorities in energy fields and a cost benefit analysis 
of an ethyl alcohol plant. Sara, T.S.; Jones, M. Jr. Tuskegee 
Inst., AL (United States). School of Business. Aug 1986. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-85MI10067. Order Number DE92013560. Source: 
OSTI; NTIS; GPO Dep. 

The project being reported in this document had three compo- 
nents: (1) a research project to carry out cost-benefit analysis of 
an ethyl alcohol plant at Tuskegee University, (2) seminars to im- 
prove the high-technology capabilities of minority persons, and (3) 
a class in energy management. The report provides a background 
on the three components listed above. The results from the re- 
search on the ethyl alcohol plant, are discussed, along with the 
seminars, and details of the energy management class. 
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21178 (CONF-9109234—Absts., pp. 38-42) Use of a fish 
bloenergetics model to evaluate effects of dissolved oxygen 
mitigation at Norris Dam. Chang, L.H.; Christensen, S.W. Oak 
Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

The management of tailwater fisheries, aquatic ecosystems, and 
hydropower can have conflicting objectives. For example, the in- 
stallation and operation of hydroelectric facilities affect downstream 
biological resources by changing flow regimes, temperatures, and 
water quality. Special interest groups vigorously support and pro- 
mote each of these resources: tailwater sport fisheries, which 
enhance the economic and cultural life of a region; natural aquatic 
ecosystems, which contribute to biological diversity; and hydroelec- 
tric power, which can boost economic growth. Conflicts among 
these interests may multiply in the next 3 years as the licenses of 
hundreds of hydroprojects in the nation expire and applications for 
relicense are evaluated for renewal. When the physical costs to 
each resource can be presented in quantitative terms and the ba- 
sis on which these costs are determined is available to review, all 
parties can benefit because many different solutions can be exam- 
ined and their consequences quantified. This paper shows how a 
fish growth model influenced by environmental conditions such as 
water temperature and dissolved oxygen concentrations can be 
used to generate information about the costs and benefits of differ- 
ent hydropower development and mitigation scenarios. Models can 
provide defensible, objective, and accessible insight into outcomes 
of different development, mitigation, or non-development decision. 


21179 (CONF-9109234—Absts., pp. 115-117) Status of an 
aerating labyrinth weir for minimum flow and oxygen improve- 
ment in South Holston Dam tallwater. Hauser, G.E. (Tennessee 
Valley Authority, Norris (United States)). Oak Ridge National Lab.., 
TN (United States). [1991]. From 4. Tennessee water resources 
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symposium; Knoxville, TN (United States); 24-26 Sep 1991. In 
Fourth Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 
Weirs constructed below hydropower dams can improve mini- 
mum flows between generating periods and increase tailwater 
dissolved oxygen (DO) content during generation. TVA has devel- 
oped two distinct functional designs: a timber crib weir for 
minimum flow only and a labyrinth weir for minimum flow and aera- 
tion. A target minimum flow is sustained by slow drainage of the 
weir pool between periodic refills, With the labyrinth weir, aeration 
occurs during generation via overtopping. Both weirs are designed 
to maximize the value of the tailwater while minimizing backwater 
on the upstream turbine, unsafe hydraulic conditions, and environ- 
mental disturbance. TVA is currently constructing a labyrinth 
aerating weir downstream from South Holston Dam. For flow con- 
trol, this weir is equipped with a pipe and valve arrangement that 
maintains constant minimum flow as the pool drains. For aeration, 
the weir features an extended crest length that reduces the unit 
discharge along its overflow sections. Reduced unit discharge mini- 
mizes the intensity of the downstream roller to safe levels and 
reduces the overflow nappe to a thickness that will aerate effec- 
tively. Aeration is achieved primarily by entrainment of bubbles 
impinged by the nappe as it enters the downstream plunge pool. 


21180 (CONF-9109234—Absts., pp. 162) Development of a 
new environmentally improved hydroturbine. Waldrop, W.R. 
(Tennessee Valley Authority, Norris (United States)). Oak Ridge 
National Lab., TN (United States). [1991]. From 4. Tennessee wa- 
ter resources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

Low concentrations of dissolved oxygen (DO) in the discharges 
of hydro plants represent one of the most significant environmental 
concerns confronting the hydropower industry. The autoventing tur- 
bine (AVT) represents a promising method for solving this concern. 
The concept of an AVT involves air to be aspirated into the water 
as it passes through the turbine whenever concentrations of DO 
are less than desired. An applied research project is being con- 
ducted to develop experimental and numerical methods to allow for 
reliable design and deployment of this new environmentally im- 
proved hydroturbine. 


21181 (DOE/BP/13381—7-Pt.1) Idaho habitat/natural produc- 
tion monitoring: Part 1, General monitoring subproject: 
Annual report 1990. Rich, B.A.; Scully, R.J.; Petrosky, C.E. idaho 
Dept. of Fish and Game, Boise, ID (United States). Jan 1992. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-84BP13381. Order Number DE92013578. Source: 
OSTI; NTIS; GPO Dep. 

The Idaho Department of Fish and Game (IDFG) has been mon- 
itoring and evaluating proposed and existing habitat improvement 
projects for rainbow-steelhead trout Oncorhynchus mykiss, here- 
after called steelhead, and chinook salmon O. tshawytscha, 
hereafter called chinook, in the Clearwater and Salmon River 
drainages for the past seven years. Projects included in the evalu- 
ation are funded by, or proposed for funding by, the Bonneville 
Power Administration (BPA) under the Northwest Power Planning 
Act as off-site mitigation for downstream hydropower development 
on the Snake and Columbia rivers. This evaluation project is also 
funded under the same authority (Fish and Wildlife Program, 
Northwest Power Planning Council). A mitigation record is being 
developed using increased carrying capacity and/or survival as the 
best measure of benefit from a habitat enhancement project. Deter- 
mination of full benefit from a project depends on completion or 
maturation of the project and presence of adequate numbers of fish 
to document actual increases in fish production. The depressed 
status of upriver anadromous stocks has precluded measuring full 
benefits of any habitat project in Idaho. Partial benefit is credited to 
the mitigation record in the interim period of run restoration. 


21182 (DOE/BP/21493—1) Field review of fish habitat im- 
provement projects in the Grande Ronde and John Day River 
Basins of eastern Oregon. Beschta, R.L.; Platts, W.S.; Kauffman, 
B. USDOE Bonneville Power Administration, Portland, OR (United 
States). Div. of Fish and Wildlife. Oct 1991. 53p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AP79- 
91BP21493. Order Number DE92015054. Source: OSTI; NTIS; 
GPO Dep. 

The restoration of vegetation adapted to riparian environments 
and the natural succession of riparian plant communities is neces- 
sary to recreate sustainable salmonid habitat and should be the 
focal point for fish habitat improvement programs. In mid-August of 
1991, a field review of 16 Salmon habitat improvement sites in the 
Grande Ronde and John Day River Basins in Eastern Oregon was 
undertaken. The review team visited various types of fish habitat 
improvements associated with a wide range of reach types, geol- 
ogy, channel gradients, stream sizes, and vegetation communities. 
Enhancement objectives, limiting factors, landuse history, and other 
factors were discussed at each site. This information, in conjunc- 
tion with the reviewer's field inspection of portions of a particular 
habitat improvement project, provided the basis for the following 
report. This report that follows is divided into four sections: (1) 
Recommendations, (2) Objectives, (3) Discussion and Conclusions, 
and (4) Site Comments. The first section represents a synthesis of 
major recommendations that were developed during this review. 
The remaining sections provide more detailed information and 
comments related to specific aspects of the field review. 


21183 (DOE/BP/35245—4) Assessment of smolt condition 
for travel time analysis: Annual report 1990. Beeman, J.W.; 
Rondorf, D.W.; Faler, J.C.; Haner, P.V.; Sauter, S.T.; Venditti, D.A. 
USDOE Bonneville Power Administration, Portland, OR (United 
States). Div. of Fish and Wildlife. Dec 1991. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AI79- 
87BP35245. Order Number DE92013579. Source: OSTI; NTIS; 
GPO Dep. 

As a part of the Northwest Power Planning Council's Fish and 
Wildlife Program, the Fish Passage Center collects information on 
the migrational characteristics of juvenile salmon and steelhead 
(Oncorhynchus sp.) in the Columbia River basin. This information 
is collected through the Smolt Monitoring Program, and is used as 
a tool in the management and evaluation of the Water Budget. The 
Water Budget is a volume of water used to enhance environmental 
conditions (flows) to aid in the seaward migration of juvenile 
salmon and steelhead. Implicit in the Water Budget concept is that 
by augmenting flows, travel time of juvenile salmonids will be de- 
creased, thereby increasing survival via reductions in delayed 
migration and exposure to predators. This study was initiated to (1) 
provide physiological information about the juvenile salmonids used 
for these travel time estimates, (2) to analyze the physiological 
data, and (3) to determine if an “index” of smolt condition could be 
developed to aid in management of the Water Budget. 


21184 (DOE/BP/35768-3) Umatilla River Basin Anadro- 
mous Fish Habitat Enhancement Project: Annual report, 1990. 
Scheeler, C.A. Confederated Tribes of the Umatilla Indian Reserva- 
tion, Pendleton, OR (United States). Dept. of Natural Resources. 
Jan 1991. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-87BP35768. Order Number 
DE92013580. Source: OSTI; NTIS; GPO Dep. 

The Umatilla habitat improvement program is funded under the 
Northwest Power Planning Council’s Columbia River Basin Fish 
and Wildlife Program measure 704 (d) (1) 34.02, and targets the 
improvement of water quality and the restoration of riparian areas, 
spawning and rearing habitat of steelhead, spring and fall chinook 
and coho salmon. The Confederated Tribes of the Umatilla Indian 
Reservation are responsible for enhancing stream reaches within 
the Reservation boundaries as guided by an implementation plan 
developed cooperatively with the Oregon Department of Fish and 
Wildlife and the USDA Forest Service, Umatilla National Forest. 
Treatment areas included the lower 4 miles of Meacham Creek, the 
lower = mile of Boston Canyon Creek, and the Umatilla River be- 


tween RM 78.5 and 80. The upper : of the Meacham Creek project 
area including Boston Canyon Creek, which were initially enhanced 
during 1989, were reentered for maintenance and continued en- 
hancements. Approximately 2400 cu. yds. of boulders and 1000 
cu. yds. of riprap was used in the construction of in-stream, stream 
bank and flood plain structures and in the anchoring of large or- 
ganic debris (LOD) placements. In-stream structures were designed 
to increase instream cover and channel stability and develop of a 
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defined thalweg to focus low summer flows. Flood plain structures 
were designed to reduce sediment inputs and facilitate deposition 
on flood plains. Riparian recovery was enhanced through the plant- 
ing of over 1000 willow cuttings and 400 Ibs. of grass seed mix 
and through the exclusion of livestock from the riparian corridor 
with 4.5 miles of high tensile smooth wire fence. Photo documenta- 
tion and elevational transects were used to monitor changes in 
channel morphology and riparian recovery at permanent standard- 
ized points throughout the projects. Water quality (temperature and 
turbidity) data was collected at locations within the project area and 
in tributaries programmed for future enhancements. 


21185 (DOE/BP/39646-4-Vol.1) imprinting hatchery reared 
salmon and steelhead trout for homing 1978-1983: Volume 1, 
Narrative: Final report of research. Slatick, E.; Gilbreath, L.G.; 
Harmon, J.R.; Bjornn, T.C.; Ringe, R.R.; Walch, K.A.; Novotny, 
A.J.; Zaugg, W.S. National Oceanic and Atmospheric Administra- 
tion, Seattle, WA (United States). Feb 1988. 143p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AI79- 
84BP39646. Order Number DE92013581. Source: OSTI; NTIS; 
GPO Dep. 

The National Marine Fisheries Service began conducting homing 
research on Pacific salmon and steelhead in 1978. From 1978- 
1985, over 4 million salmon and steelhead were marked and 
released and 23 individual experiments were conducted. The re- 
search had the following objectives: develop the techniques for 
imprinting homing cues while increasing survival of hatchery reared 
salmonids and provide fishery managers with the information nec- 
essary to increase the returns of salmon and steelhead to the 
Columbia River system and to effectively distribute these fish to the 
various user groups. Our imprint methods were grouped into three 
general categories: natural migration imprint from a hatchery of ori- 
gin or an alternate homing site (by allowing fish to volitionally travel 
downstream through the river on their seaward journey), single ex- 
posure imprinting (cueing fish to a single unique water supply with 
or without mechanical stimuli prior to transport and release) and 
sequential exposure imprinting (cueing fish to two or more water 
sources in a step-by-step process to establish a series of signposts 
for the route “home”). The effects of imprint strategies on the hom- 
ing behavior of adult salmonid migrations plus the enhanced 
survival produced by transportation provide a tool that can be used 
by fisheries managers to provide more salmon and steelhead to 
the various user groups. The homing imprint information on various 
species and stocks can be effectively used to rehabilitate fish pop- 
ulations in the tributary systems of the Columbia River (e.g., the 
Yakima and Umatilla rivers). Because imprinted fish can be in- 
duced to return to different river areas, they can be manipulated to 
contribute to specific sport or commercial fisheries that are 
presently underdeveloped with existing hatchery releases. 


21186 (DOE/BP/63461-6) Augmented fish health monitor- 
ing: Completion report. Michak, P.; Bartlett, H.; Wood, E. 
Washington Dept. of Fisheries, Olympia, WA (United States). Dec 
1991. 138p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-86BP63461. Order Number 
DE92013577. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) initiated the Aug- 
mented Fish Health Monitoring project in 1986. This project was a 
five year interagency project involving fish rearing agencies in the 
Columbia Basin. Participating agencies included: Washington De- 
partment of Fisheries (WDF), Oregon Department of Fish and 
Wildlife, Idaho Department of Fish and Game, and the US Fish 
and Wildlife Service (USFWS). This is the final data report for the 
Augmented Fish Health Monitoring project. Data collected and 
sampling results for 1990 and 1991 are presented within this re- 
port. An evaluation of this project can be found in “Augmented Fish 
Health Monitoring, Volume 1, Completion Report.” May, 1991. 
Pathogen detection methods remained the same from methods de- 
scribed in “Augmented Fish Health Monitoring, Annual Report 
1989,” May, 1990. From January 1, 1990 to June 30, 1991 fish 
health monitoring sampling was conducted. In 1990 21 returning 
adult stocks were sampled. Juvenile pre-release exams were com- 
pleted on 20 yearling releases, and 13 sub-yearling releases in 
1990. In 1991 17 yearling releases and 11 sub-yearling releases 
were examined. Midterm sampling was completed on 19 stocks in 





1990. Organosomatic analysis was performed at release on index 
station stocks; Cowlitz spring and fall chinook, Lewis river early 
coho and Lyons Ferry fall chinook. 


21187 (DOE/BP/93497-2) Kootenai River white sturgeon 
investigations and experimental culture: Annual progress re- 
port, FY 1990. Apperson, K.A. (idaho Dept. of Fish and Game, 
Boise, ID (United States). Fisheries Research Section); Anders, 
P.J. Idaho Dept. of Fish and Game, Boise, ID (United States). Fish- 
eries Research Section. Oct 1991. 67p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract BI79-88BP93497. 
Order Number DE92013733. Source: OSTI; NTIS; GPO Dep. 
Setline and angling techniques were used to sample 332 stur- 
geon from the river between Kootenai Falls and Kootenay Lake 
during 1989 and 1990. Sturgeon were found in Montana within 4 
km of Kootenai Falls and downstream from Bonners Ferry, Idaho 
to Kootenay Lake, British Columbia. Our data indicate there is a 
complete lack of recruitment of juveniles into the population. The 
youngest fish sampled was of the 1977 year class, and the popula- 
tion is estimated at 880 individuals with 95% confidence intervals 
of 638 to 1,211. Culture of one pair of sturgeon in 1990 was of lim- 
ited success. Less then 5% of eggs hatched with 50% initial 
mortality of fry. The contribution of contaminants found eggs (alu- 
minum, copper, zinc, lead, and organochlorides) toward this poor 
survival is unknown. Handling problems with the eggs at the time 
of spawning complicated our results. An ongoing sonic telemetry 
study has revealed definite long distance movements. Sturgeon 
regularly move across the British Columbia-idaho border and seek 
out deep holes or migrate to Kootenay Lake during late fall. Sea- 
sonal differences in use of depth and velocity parameters were 
found between sexes and among seasons. No relationships were 
found between sturgeon movement and month, water temperature, 
flow, and flow change. However, multiple regression analysis indi- 
cated that up to 30% of the variance in individual sturgeon 
movement was explained by the combination of the four variables. 


21188 (DOE/BP/97298—-1) A summary of stock identifica- 
tlon research on white sturgeon of the Columbia River 
(1985-1990): Final report, January 1985—July 1991. Setter, A.; 
Brannon, E. Idaho Univ., Moscow, ID (United States). Aquaculture 
Inst. Jan 1992. 98p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-89BP97298. Order Number 
DE92013734. Source: OSTI; NTIS; GPO Dep. 

White sturgeon (Acipenser transmontanus) are a_ long-lived, 
primitive fish species which forage primarily along the river bottom 
of large river systems in the Pacific Northwest. Historically, as an 
anadromous species, they could distribute downstream to feed in 
the rich estuary or marine areas and then migrate back up the river 
to spawn. With the historic river becoming a series of flooded im- 
poundments, sturgeon were denied open river access, but they 
appear to have been able to adapt to the altered environment. 
White sturgeon are found throughout the Columbia River and are 
thought to be successfully reproducing in some of the impound- 
ments. In those reservoirs where little or no reproduction takes 
place, enhancement hatcheries may be an option for use in re- 
building isolated populations. However, the degree of stock 
specificity that exists in the Columbia River was unknown and pre- 
cluded the use of the more abundant lower river fish as a common 
egg source to repropagate the upper river unless genetic similarity 
could be demonstrated among sturgeon throughout the river sys- 
tem. To resolve the issue, research was conducted to determine 
what level of genetic differentiation exists among sturgeon in the 
Columbia River system, using starch gel electrophoresis to enable 
a baseline of population genetic structure data to be assembled. A 
greater diversity in electrophoretic pattern was observed in the 
lower portions of the river. The bulk of the qualitative variability we 
noted was consistent throughout all sections of the river. Some 
specific quantitative differences were apparent between the areas 
we examined. Interpretation of the results was complicated by the 
fact that dam construction would tend to isolate and mix stocks by 
preventing the migration of fish returning upstream. 


21189 (DOE/EA-0614) Submittal of a legislative proposal 
to Congress for the sales of the Eklutna and the Snettisham 
projects: Environmental assessment. Alaska Power Administra- 
tion, Juneau, AK (United States). Mar 1992. 96p. Sponsored by 


14 SOLAR ENERGY 
1403 Economic, Industrial, and Business Aspects 


USDOE, Washington, DC (United States). 
DE92013569. Source: OSTI; NTIS; GPO Dep. 
The Department of Energy (DOE) proposes to sell the Eklutna 
and Snettisham Projects. These two hydroelectric projects and 
associated transmission facilities represent Alaska Power Adminis- 
tration’s (APA) sole involvement in power marketing activities in 
Alaska. There are no plans, proposals or authorizations to expand 
the Federal power program in Alaska. It is no longer necessary to 
have the separate small Federal power program in Alaska. The Ek- 
lutna and Snettisham are well suited to ownership and control 
within Alaska. This environmental assessment will analyze the pro- 
posed alternatives for the sales and determine whether significant 
environmental impacts and associated socio-economic impacts 
may result from this Federal action. This analysis includes the col- 
lection and review of data provided to APA on local environmental 
factors by resource managing agencies located within Alaska. 


21190 (DOE/EIS-0162-Vol.2) Resource programs: Draft En- 
vironmental im Statement Resource Programs: Volume 2, 
Appendices. USDOE Bonneville Power Administration, Portland, 
OR (United States). Mar 1992. 561p. Sponsored by USDOE, 
Washington, DC (United States). (DOE/BP-—1820). Order Number 
DE92013344. Source: OSTI; NTIS; INIS; GPO Dep. 

Every two years, Bonneville Power Administration (BPA) pre- 
pares a Resource Program which identifies the resource actions 
BPA will take to meet its obligation to serve the forecasted power 
requirements of its customers. The Resource Program's Environ- 
mental Impact Statement (RPEIS) is a programmatic environmental 
document which will support decisions made in several future Re- 
source Programs. Environmental documents tiered to the EIS may 
be prepared on a site-specific basis. The RPEIS includes a de- 
scription of the environmental effects and mitigation for the various 
resource types available in order to evaluate the trade-offs among 
them. It also assesses the environmental impacts of adding thir- 
teen alternative combinations of resources to the existing power 
system. This report contains the appendices to the RPEIS. 


Order Number 


1307 Power-Conversion Systems 


21191 (ETSU-SSH-4094) Design and economic study of 
the low-head cross-flow turbine. IT Power, Eversiey (United 
Kingdom). 1991. 100p. Contract E/5A/4094/2361. Order Number 
DE92524804. Source: OSTI; NTIS (US Sales Only). 

This report describes a preliminary investigation into a novel 
form of turbine to determine whether it might have the potential to 
be more economical for use at low and ultra-low static heads in 
comparison with conventional hydro-turbines. The overall objec- 
tives were (a) to use previous work and a theoretical analysis to 
produce a schematic design of the new turbine, and (b) to com- 
pare the predicted performance and costs with those of existing 
low-head turbines. (author). 
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21192 (DOE/CE-40762T-H5) Market potential for solar ther- 
mal energy supply systems in the United States industrial and 
commercial sectors: 1990-2030: Final report. EA Engineering, 
Science and Technology, Inc., Arlington, VA (United States). Dec 
1991. 99p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-87CE40762. Order Number 
DE92014042. Source: OSTI; NTIS; INIS; GPO Dep. 

This report revises and extends previous work sponsored by the 
US DOE on the potential industrial market in the United States for 
solar thermal energy systems and presents a new analysis of the 
commercial sector market potential. Current and future industrial 


ERA Vol. 17, No. 8 91 





14 SOLAR ENERGY 
1403 Economic, Industrial, and Business Aspects 


process heat demand and commercial water heating, space heat- 
ing and space cooling end-use demands are estimated. The PC 
Industrial Model (PCIM) and the commercial modules of the Build- 
ing Energy End-Use Model (BEEM) used by the DOE’s Energy 
Information Administration (EIA) to support the recent National En- 
ergy Strategy (NES) analysis are used to forecast industrial and 
commercial end-use energy demand respectively. Energy demand 
is disaggregated by US Census region to account for geographic 
variation in solar insolation and regional variation in cost of alterna- 
tive natural gas-fired energy sources. The industrial sector analysis 
also disaggregates demand by heat medium and temperature 
range to facilitate process end-use matching with appropriate solar 
thermal energy supply technologies. The commercial sector analy- 
sis disaggregates energy demand by three end uses: water 
heating, space heating, and space cooling. Generic conceptual de- 
signs are created for both industrial and commercial applications. 
Levelized energy costs (LEC) are calculated for industrial sector 
applications employing low temperature flat plate collectors for pro- 
cess water preheat; parabolic troughs for intermediate temperature 
process steam and direct heat industrial application; and parabolic 
dish technologies for high temperature, direct heat industrial appli- 
cations. LEC are calculated for commercial sector applications 
employing parabolic trough technologies for low temperature water 
and space heating. Cost comparisons are made with natural gas- 
fired sources for both the industrial market and the commercial 
market assuming fuel price escalation consistent with NES refer- 
ence case scenarios for industrial and commercial sector gas 
markets. 


21193 (SAND-91-2789C) Solar thermal energy: Viable en- 
ergy technology for today and tomorrow. Menicucci, D.; Klimas, 
P. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920658-2: Eco- 
world exhibition and conference on ecology, economics and 
engineering, Washington, DC (United States), 14-17 Jun 1992). Or- 
der Number DE92015039. Source: OSTI; NTIS; GPO Dep. 

Most modern solar energy systems can be cost effective when 
properly applied and, in some cases, are competitive with fossil- 
fuel energy systems (e.g., water heating, energy generation in 
remote areas). Systems being developed today have the potential 
to be used efficiently in large-scale applications. However, many 
barriers still exist that prevent the widespread use of these sys- 
tems. This paper presents an overview of solar energy including 
the rationale for solar thermal energy systems, a description of the 
systems that are commercially available, and an explanation of 
why these systems are not more common. The Department of En- 
ergy’s direct technical assistance and educational efforts regarding 
solar energy are also discussed. 


1404 Environmental Aspects 
Refer also to citation(s) 21211, 21648 
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21194 (ANL/CP-76114) Materials science in solar cell de- 
velopment. Park, J.H. Argonne National Lab., IL (United States). 
Apr 1992. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9205195-1: 
1992 Spring workshop in energy resources session, Seoul (Korea, 
Republic of), 25-31 May 1992). Order Number DE92015259. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. SOLAR CELLS/materials; SILICON/ 
absorptivity; MATERIALS; SILICON SOLAR CELLS; PHO- 
TOVOLTAIC CONVERSION; COST; PLANNING; SILICON; 
ABSOFPTIVITY; EFFICIENCY 


21195 (ENET-—8900225/1) Determination and comparison of 
the efficiency of solar cells with and without light trapping: Fl- 
nal report of the BEW project EF-REN(88)046. Kiess, H. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). 26 Jun 1991. 23p. (In German). 
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EF-REN(88)046. (TM-09-91-05). Order Number DE92515350. 
Source: OSTI; NTIS (US Sales Only); ENET, Elfenauweg 29, CH- 
3006 Bern (CH). 

The aims of this work were initiated by a proposal about how a 
high efficiency solar cell could be made using crystalline or 
cheaper, polycrystalline silicium. The design of the cell is based on 
the fact that a thin Si solar cell, whose thickness is less than the 
diffusion length, offers greater efficiency than a thick version. A 
precondition for this assumption is that it absorbs exactly the same 
amount of light as the thick version and that the surface recombi- 
nation is kept sufficiently low. The reduced light absorption in the 
infrared range with thin cells is to be improved by means of a light 
trap whilst low surface recombination is ensured by a buffer layer 
made of thin SiO2 which is applied on the front and between the 
grid structure and the base of the Si cell. The incidence of light in 
the wavelength range in question is realised by a grid which is po- 
sitioned on the rear of the cell. Three main areas of work were 
produced from this design: 1) The light trap was to be examined 
and tested to find its optical efficiency with the aid of specific struc- 
turing on the rear of thin Si discs. 2) The development of a 
technology for the production of solar celis made of crystalline sili- 
cium with which cell efficiency levels of over 16% can be achieved 
on cells without an optical light trap. 3) The production of Si solar 
cells with an optical light trap whereby the grid and solar cell tech- 
nology are combined whilst retaining their respective quality 
standards. - The efficiency level improvement achieved with thin 
silicium discs is the result of a very good light trap and the excel- 
lent surface passivisation of the silicium. The light trap was 
produced with the aid of sub-micron grids. The solar cells which 
are passivated with an SiO2 layer of 100 nm achieve an efficiency 
level of approx. 17% with an idling voltage of up to 670 mV (with- 
out grid). The solar cell production has not yet been clarified in all 
points. (author) 11 figs., 9 refs. 


21196 (ETDE/JP-mf-92526256) NEDO solar technology 
subcommittee (11th business reporting conference). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1991 75p. (In 
Japanese). Order Number DE92526256. Source: OSTI; NTIS (US 
Sales Only). 

Five papers were reported in the 11th research report meeting 
held in October, 1991 in the Solar Technology Subcommittee of 
NEDO. Several themes as to development of the solar technology 
and development of commercialization technology of the industrial 
solar system which were torwarded in 1990 were explained includ- 
ing themes presented in these 5 papers. For example, the 
following items were developed for the photovoltaic power genera- 
tion of the solar technology development: new type solar cells, 
practical use of amorphous solar cells, development of ultra-highly 
efficient solar cells, research and development of independent dis- 
persion type as the utilization system, hybrid type photovoltaic 
power generation using solar light and heat, and the manufacturing 
equipment of compound type semi-conductors for solar cells, etc. 
As for the technical development to make the industrial solar sys- 
tem practical use, the following techniques such as the research of 
elementary techniques including the solar energy collector, the ad- 
vanced heat process using new metal hydrides for refrigerating 
heat generation and chemical energy conversion technique are re- 
searched. In addition, the development of an MW class large wind 
power generation system is also advanced as a research object of 
this Subcommittee. 40 figs., 18 tabs. 


21197 (ETDE/JP-mf-92526256, pp. 11-24) Development of 
commercialization technology of the photovoltaic power gen- 
eration system.: Research and development to make new type 
solar cells practical (high purity substrate manufacturing tech- 
nique and high purity raw silicon manufacturing technique). 
Shimomura, m. (Nippon Sheet Glass Co. Ltd., Osaka (Japan)). 
New Energy Development Organization, Tokyo (Japan). Oct 1991. 
75p. (In Japanese). In NEDO solar technology subcommittee (11th 
business reporting conference). Order Number DE92526256. 
Source: OSTI; NTIS (US Sales Only). 

Silicon for semi-conductors is now used mainly for high purity sil- 
icon which is a raw material of solar cells, but this silicon exceeds 
the required quality. The NEDO method has already been devel- 
oped as the technique enabling the stable production with the low 





cost but since this method is a gas refining method which results in 
complex processes and is difficult to lower the cost, the develop- 
ment of a new process called the direct reduction process started 
in 1984 based in commission from NEDO. This manufacturing 
method consists of the physical concentration of low grade silica 
sand, conversion to water glass, the chemical refining to the 
intermediate product to high purity Si of 6N; and further, the Si pro- 
duction by using high purity carbon black in a special arc smelting 
furnace, the filtration, decarbonization by oxidation and solidifying 
refining. This research has finished at the end of 1990 because 
each elementary technique was established and the experimentally 
manufacturd cells showed the conversion efficiency of 14.2%, 
demonstrating that this manufacturing technique could be used as 
that for the next generation. 9 figs., 8 tabs. 


21198 (ETDE/JP-mf-92526256, pp. 25-36) Development of 
commercialization technology of the photovoltaic power gen- 
eration system.: Research to make the manutactu 
technique of amorphous solar cells practical use (high quality 
manutacturing technique and high integration technique). 
Nakano, S. (Sanyo Electric Co. Ltd., Osaka (Japan)). New Energy 
Development Organization, Tokyo (Japan). Oct 1991. 75p. (in 
Japanese). In NEDO solar technology subcommittee (11th busi- 
ness reporting conference). Order Number DE92526256. Source: 
OSTI; NTIS (US Sales Only). 

As for the amorphous silicon (a-Si) which is the most promising 
candidate for the low cost solar cells, technical development to aim 
at the higher quality and higher integration has been continued in 
commission from NEDO since 1983 in addition to the long term re- 
search and development, and the top class results in the world 
could be achieved. Concerning the results in 1990, a submodule 
made of a-Si solar cells and being an integrated type of 10cm 
square achieved the effective conversion rate of 10.6% which is 
highest in the world by the formation of high quality i-layer with the 
super-chamber method and by the development of p-layer with 
trimethylboron. Further, the conversion rate of 11.9% could be 
achieved with a multi-band gap solar cells which are constructed 
by using three stacks of a-Si membrane of high quality and wide 
gap and a-SiGe membrane of narrow gap. A a-Si/c-Si of HIT struc- 
ture was developed and the conversion rate of 16.8% which is 
highest in the world could be achieved as solar cells formed by low 
temperature bonding. 12 figs., 1 tab. 


21199 (ETSU-B-1281) Photoblology and photo(electro) 
chemical processes: status of technologies, research and de- 
velopment. Rao, K.K.; Scurlock, J.M.O. King’s Coll., London 
(United Kingdom). 1991. 34p. Order Number DE92524791. Source: 
OSTI; NTIS (US Sales Only). 

This review of photobiological, photoelectrochemical and photo- 
chemical processes sets out to identify those with significant 
potential for conversion of light to fuels, other energy-rich com- 
pounds or electricity. It also covers the use of these processes for 
the large-scale fixation of carbon dioxide. The status of each sub- 
ject area is described, along with its potential, disadvantages and 
requirements for further research and development. Present re- 
search efforts in photobiology and photo(electro) chemistry are 
summarised at the end of the report. (author). 


21200 (NREL/CP-413-4845) NREL PV AR&D 11th review 
meeting, May 13-15, 1992, Denver Marriott City Center, 
Denver, Colorado: Photovoltaic Advanced Research and De- 
velopment Project. National Renewable Energy Lab., Gokden, CO 
(United States). [1992]. 139p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. (CONF- 
9205115—Absts.: 11. review meeting of the National Renewable 
Energy Laboratories: photovoltaic advanced research and develop- 
ment, Lakewood, CO (United States), 13-15 May 1992). Order 
Number DE92001243. Source: OSTI; NTIS; GPO Dep. 

This is a collection of abstracts from papers presented at the Na- 
tional Renewable Energy Laboratory (NREL) Photovoltaic (PV) 
research and development review meeting held May 1992. Subject 
areas covered include solar cell and solar module manufacturing 
and development, materials, polycrystalline thin films, applications, 
amorphous silicon, solar cell performance and testing, crystalline 
silicon and other photovoltaic and safety perspectives. (GHH) 
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21201 (NREL/TP-253-4275) Solar photo-thermai catalytic 
reactions to produce high value chemicals. Prengle, H.W. Jr. 
(Houston Univ., TX (United States)); Wentworth, W.E. National Re- 
newable Energy Lab., Golden, CO (United States); Houston Univ., 
TX (United States). Apr 1992. 30p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002140. Source: OSTI; NTIS; GPO Dep. 

This report presents a summary of the research work accom- 
plished to date on the utilization of solar photo-thermal energy to 
convert low cost chemical feedstocks into high $-value chemical 
products. The rationale is that the solar IR-VIS-UV spectrum is 
unique, supplying endothermic reaction energy as well as VIS-UV 
for photochemical activation. Chemical market analysis and product 
price distribution focused attention on speciality chemicals with 
prices >$1.00/lb, and a synthesis sequence of n-paraffins to aro- 
matics to partial oxidized products. The experimental work has 
demonstrated that enhanced reaction effects result from VIS-UV ir- 
radiation of catalytically active V2O5/SiO2. Experiments of the past 
year have been on dehydrogenation and dehydrocyclization of n- 
paraffins to olefins and aromatics with preference for the latter. 
Recent results using n-hexane produced 95% conversion with 56% 
benzene; it is speculated that aromatic yield should reach ~70% 
by further optimization. Pilot- and commercial-scale reactor configu- 
rations have been examined; the odds-on-favorite being a shallow 
fluid-bed of catalyst with incident radiation from the top. Sequencing 
for maximum cost effectiveness would be day-time endothermic fol- 
lowed by night-time exothermic reactions to produce the products. 


21202 (NREL/TP-—253-4276) Synthesis of cresols and 
xylenols from phenol and methanol. Prengle, H.W. Jr. (Houston 
Univ., TX (United States)); van Tran, X.; Moinzadeh, K.; Bricout, 
F.A.; Alam, S. National Renewable Energy Lab., Golden, CO 
(United States); Houston Univ., TX (United States). Apr 1992. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE91002141. Source: 
OSTI; NTIS; GPO Dep. 

This report is the first of two reports that concern the manufac- 
ture of the same chemicals using two processes — a conventional 
catalytic process and a solar photothermal catalytic process — to 
determine the relative process economics. The results of a process 
study and evaluation for the synthesis of cresols and xylenols us- 
ing a conventional catalytic process are presented in this report. 
(The solar photothermal catalytic process is evaluated in the sec- 
ond report, Synthesis of Cresols and Xylenols from Benzene and 
Methanol.) The process was a vapor-phase methylation of phenol 
using a high mole ratio of methanol over a solid acidic catalyst. An 
arbitrary base case plant size (fresh feed) of about 7 million kg/y 
(15.3 million lbm/y) was chosen and then escalated to a breakeven 
size. It was concluded that if a chemical company could obtain a 
fair share of the market, an estimated profitable operation would 
result for a plant size greater than 12.80 E6 kg/y of fresh feed. 


21203 (NREL/TP-253-4277) Endothermic photo-catalytic 
reactions: Final report. Prengle, H.W. Jr. (Houston Univ., TX 
(United States)); Wentworth, W.E.; Polonezyk, K.C.; Saghafi, M.; 
Wilking, J.A.; Kramer, K.S. National Renewable Energy Lab., 

Gokien, CO (United States); Houston Univ., TX (United States). 
Apr 1992. 87p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE91002142. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this report is to present the results of an 
investigation to provide guidelines for future experimental work, on 
solar energy driven endothermic photo-catalytic reactions, and pri- 
marily to select candidate synthesis reactions which lead to high 
$-value products. An intensive literature search was conducted to 
find properties, market demand, and prices of pertinent chemicals; 
meeting four criteria: (1) the reaction must be endothermic and fa- 
vorable; (2) the reaction must be catalytic; (3) the product must be 
produced from low cost feedstocks; and (4) the product must have 
a sales price >$1.00/lb. Initial examination of low cost feedstocks 
to high value products lead to consideration of n-paraffins to aro- 
matics and substituted aromatics. Fifteen candidate endothermic 
synthesis reactions, meeting the above criteria, are suggested. The 
ratio of product price by reactant cost indicates ~5—8 for the best 
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possibilities; all can be visualized as starting with low cost paraffin 
and methanol feedstocks. 


21204 (NREL/TP-253-4278) Synthesis of cresols and 
xylenols from benzene and methanol. Prengle, H.W. Jr. (Hous- 
ton Univ., TX (United States)); Bricout, F.A.; Alam, S. National 
Renewable Energy Lab., Golden, CO (United States); Houston 
Univ., TX (United States). Apr 1992. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002143. Source: OSTI; NTIS; GPO Dep. 

The objective of the work is to compare two processes for manu- 
facturing cresols and xylenols: (1) a conventional catalytic process, 
and (2) a photo-thermal catalytic process, in order to determine the 
relative process economics. The products are used primarily as 
chemical intermediates for manufacture of antioxidants, pesticides, 
polymerization inhibitors, resins, and other products. The market is 
approximately 500 million pounds per year. This report is the sec- 
ond of two reports, presenting results of a process evaluation for 
manufacturing the products by a photo-thermal catalytic process. 


21205 (NREL/TP-410-4724) Photovoltaic Subcontract Pro- 
gram, FY 1991: Annual report, [October 1, 1990—September 30, 
1991]. National Renewable Energy Lab., Golden, CO (United 
States). Mar 1992. 325p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE92001248. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the fiscal year (FY) 1991 (October 1, 
1990, through September 30, 1991) progress of the subcontracted 
photovoltaic (PV) research and development (R&D) performed un- 
der the Photovoltaic Advanced Research and Development Project 
at the National Renewable Energy Laboratory (NREL) — formerly 
the Solar Energy Research Institute (SERI). The mission of the na- 
tional PV program is to develop PV technology for large-scale 
generation of economically competitive electric power in the United 
States. The technical sections of the report cover the main areas of 
the subcontract program: the Amorphous Silicon Research Project, 
Polycrystalline Thin Films, Crystalline Silicon Materials Research, 
High-Efficiency Concepts, the New Ideas Program, the University 
Participation Program, and the Photovoltaic Manufacturing Technol- 
ogy (PVMaT) project. Technical summaries of each of the 
subcontracted programs provide a discussion of approaches, major 
accomplishments in FY 1991, and future research directions. 


21206 (NREL/TP-413-4791) Thin flim cadmium telluride, 
zinc telluride, and mercury zinc telluride solar cells: Final sub- 
contract report, 1 July 1988-31 December 1991. Chu, T.L. 
(University of South Florida, Tampa, FL (United States)). National 
Renewable Energy Lab., Golden, CO (United States); University of 
South Florida, Tampa, FL (United States). Apr 1992. 97p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE92001237. Source: OSTI; 
NTIS; GPO Dep. 

This report describes research to demonstrate (1) thin film cad- 
mium telluride solar cells with a quantum efficiency of 75% or 
higher at 0. 44 um and a photovoltaic efficiency of 11.5% or 
greater, and (2) thin film zinc telluride and mercury zinc telluride 
solar cells with a transparency to sub-band-gap radiation of 65% 
and a photovoltaic conversion efficiency of 5% and 8%, respec- 
tively. Work was directed at (1) depositing transparent conducting 
semiconductor films by solution growth and metal-organic chemical 
vapor deposition (MOCVD) technique, (2) depositing CdTe films by 
close-spaced sublimation (CSS) and MOCVD techniques, (3) 
preparing and evaluating thin film CdTe solar cells, and (4) prepar- 
ing and characterizing thin film ZnTe, CD,_,Zn;_,Te, and 
Hg;_,Zn,Te solar cells. The deposition of CdS films from aqueous 
solutions was investigated in detail, and their crystallographic, opti- 
cal, and electrical properties were characterized. CdTe films were 
deposited from DMCd and DIPTe at 400°C using TEGa and AsH3 
as dopants. CdTe films deposited by CSS had significantly better 
microstructures than those deposited by MOCVD. Deep energy 
states in CdTe films deposited by CSS and MOCVD were investi- 
gated. Thin films of ZnTe, Cd,_,Zn,Te, and Hg;_,ZnxTe were 
deposited by MOCVD, and their crystallographic, optical, and elec- 
trical properties were characterized. 67 refs. 
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21207 (NREL/TP-413-4873) Module process optimization 
and device efficiency improvement for stable, low-cost, 
large-area, cadmium telluride-based photovoltaic module pro- 
duction: Annual subcontract report, 1 July 1990-31 December 
1991. Albright, S.P. (Photon Energy, Inc., El Paso, TX (United 
States)); Ackerman, B.; Chamberlin, R.R.; Jordan, J.F. National 
Renewable Energy Lab., Gokien, CO (United States); Photon En- 
ergy, Inc., El Paso, TX (United States). Apr 1992. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE92010564. Source: OSTI; NTIS; 
GPO Dep. 

This report describes work under a three-year phased subcon- 
tract to develop CdS/CdTe devices and modules and to further 
improve the technology base at Photon Energy, Inc. (PEI) to better 
address the commercialization issues and objectives of the PEI 
and the US Department of Energy. During this reporting period we 
(1) achieved efficiencies of 12.7% on small area devices, (2) 
achieved 1-ft? modules with over 8% aperture-area efficiency (and 
active area efficiencies up to ~10%), (3) tested 4-ft? modules at 
NREL at 23.1 (21.3) watts, normalized (6.3% efficiency), and (4) 
found no inherent stability problems with CdTe technology during 
life testing, at both NREL and PEI. 7 refs. 


21208 (NREL/TP-413-4906) Research on polycrystalline 
thin film submodules based on CulnSe, materials: Annual 
subcontract report, 11 November 1990-31 October 1991. Cata- 
lano, A. (Solarex Corp., Newtown, PA (United States)); Arya, R.; 
Carr, L.; Fieselmann, B.; Lommasson, T.; Podiesny, R.; Russell, 
L.; Skibo, S.; Rothwarf, A.; Birkmire, R. National Renewable En- 
ergy Lab., Golden, CO (United States); Solarex Corp., Newtown, 
PA (United States). May 1992. 73p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE92010584. Source: OSTI; NTIS; GPO Dep. 

This report describes progress during the first year of a three- 
year research program to develop 12%-efficient CulnSe2 (CIS) 
submodules with area greater than 900 cm?. To meet this objec- 
tive, the program was divided into five tasks: (1) windows, 
contacts, substrates; (2) absorber material; (3) device structure; (4) 
submodule design and encapsulation; and (5) process optimization. 
In the first year of the program, work was concentrated on the first 
three tasks with an objective to demonstrate a 9%-efficient CIS so- 
lar cell. 7 refs. 
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21209 (ENET-—8900083/2) Examination of modern installa- 
tion and cabling techniques for solar modules: final report. 
Bundesamt fuer Energiewirtschaft, Bern (Switzerland). Aug 1991. 
34p. (in German). EF-REN(90)008. Order Number DE92529432. 
Source: OSTI; NTIS; ENET Administration und Versand, Postfach 
142, CH-3000 Bern 6, Switzerland. 

In this research project the use of laminates, their installation 
and wiring, as well as the construction and installation of large 
modules was examined. figs. 


21210 (ENET-8900443/1) Contribution to and report from 
the 6. national photovoltaic symposium in Staffelstein, Ger- 
many. Hofer, B. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Durisch, W.; Brack, M.; Wuillemin, D. Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). 5 Jun 1991. 23p. (in German). 
Order Number DE92529433. Source: OSTI; NTIS; ENET Adminis- 
tration und Versand, Postfach 142, CH-3000 Bern 6, Switzerland. 
Talk by the Paul Scherrer Institute for the 6th National Photo- 
voltaic Symposium from 6 to 8 March 1991 in Staffelstein, entitled 
‘Comparison of energy production from fixed and dual axis solar 
cells in central Switzerland and in the Alps’. figs., tabs., 9 refs. 


21211 (ENET-8990008-1) Estimate of the potential of 
photovoltaic systems in Switzerland. Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). May 1991. 54p. (In German). 
Source: ENET, Elfenauweg 29, CH-3006 Bern (CH). 

For technical, economic and also ecological reasons photovoltaic 
power generation is not a technology which could be used as a 





short term replacement for other forms of energy. For the immedi- 
ate future, therefore, it must be regarded as an additional energy 
source. The development potential of this technology can, how- 
ever, be estimated on the basis of the physics of photovoltaics and 
is very great so that greater support for this technology is easily 
justified. An efficient development aid for photovoltaics is made up 
of three components - research and development to improve the 
cells themselves as well as other components of the systems and 
to reduce their cost - promotion and application particularly of pilot 
systems and demonstration systems to gather experience and in- 
crease the market - information and training to provide objective 
information on this technology and to train specialists for its suc- 
cessful application. 14 figs., tabs., 17 refs. 


21212 (ENET-9100158/1) 100 kW solar current for the 
mains - from the motorway! Brief documentation. Bundesamt 
fuer Energiewirtschaft, Bern (Switzerland). May 1991. 27p. (In Ger- 
man). Order Number DE92529437. Source: OSTI; NTIS; ENET 
Administration und Versand, Postfach 142, CH-3000 Bern 6, 
Switzerland. 

In order to produce a major contribution to the electricity supply 
in Switzerland with the aid of photovoltaics, two major basic pre- 
conditions must be met - economically viable current generation 
costs and overcoming the land consumption factor for large photo- 
voltaic systems. The reuse of rail and road is the key idea which is 
developed within the framework of this pilot and demonstration 
project of the Federation. 12 figs., 4 tabs. 


21213 (ENET—91001582) PV 100 kW grid-connected instal- 
lation motorway N13 fact sheet. Nordmann, T. (TNC Consulting 
AG, Chur (CH)); Clavadetscher, L. Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). Jul 1991. 16p. Order Number 
DE92529439. Source: OSTI; NTIS; ENET Administration und Ver- 
sand, Postfach 142, CH-3000 Bern 6, Switzerland. 

The evaluation of the potential of a large grid connected PV- 
installation using existing soundbarriers along motorway and 
railway lines was carried out in 1987/1988. Due to the conclusion 
of the feasibility study, the Swiss Government has commissioned 
the authors to construct the first 100 kW pilot installation in the 
Swiss Alps. This demonstration power plant shows the feasibility of 
this approach and has been completed and gone on grid at the 
end of 1989. Using the existing foundation of the soundbarriers 
along Swiss motorways should reduce the unit price of electricity 
produced. The plan to build three more similar 100 kW installations 
will demonstrate the cost reduction of similar plants. The unit price 
for PV produced electricity for 1989 is in the range of SFr. 0.82 to 
1.16/kWh (US$ 0.53 to .75/kWh). Further installations should cut 
this cost down 50% before the year 2000. (author) 


21214 (ENET-—9100245/2) Optimized pulse-width- 
modulation for a large self-commuted power inverter operated 
parallel to an active filter as small as possible. Meyer, M. 
(Eidgenoessische Technische Hochschule, Professur fuer Leis- 
tungselektronik und Messtechnik, Zuerich (CH)). Bundesamt fuer 
Energiewirtschaft, Bern (Switzerland). 1991. 77p. (In German). 
Order Number DE92529443. Source: OSTI; NTIS; ENET Adminis- 
tration und Versand, Postfach 142, CH-3000 Bern 6, Switzerland. 

A self-commutated power inverter which is to be operated paral- 
lel to an active filter is expected to produce only small distortion 
currents. The switching frequency of the inverter is kept very low in 
order to produce only a low amount of switching losses. For 
different configurations of the inverter an off-line optimized pulse- 
width-modulation is presented. This special modulation method 
minimizes the peak-to-peak values of the distortion current. The re- 
quired power rating of a minimum size active filter can be defined 
in consideration of the optimization results and the required modu- 
lation indexes. (author) figs., tabs., 12 refs. 


21215 (ETDE/JP-mf-92526256, pp. 37-50) Development of 
commercialization technology of the photovoltaic power 
generation system.: Research and development of power sup- 
plying system to Isolated islands and demonstration 
researches. Kubakawa, M. (Okinawa Electric Power Co. Inc., Oki- 
nawa (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1991. 75p. (In Japanese). In NEDO solar technology 
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subcommittee (11th business reporting conference). Order Num- 
ber DE92526256. Source: OSTI; NTIS (US Sales Only). 

A 200kW photovoltaic power generation plant for an isolated is- 
land was constructed on Tokashiki Island in Okinawa Prefecture in 
1987 in commission of NEDO, and the operation research was 
made by interconnecting with the 50kW power generation equip- 
ment existed on Zamami Island. This plant is a hybrid type system 
which supplies power to a load by the parallel operation with a 
diesel engine generator. The photovoltaic/diesel power generation 
ratio became 35 to 45% in winter season and had to cope with the 
daily variation, so that the alleviation to variation with batteries and 
the control of operating set number by a dc to ac converter com- 
posed of two systems were carried out and the interconnecting 
technique and optimal operating method were established through 
the operating research for three years. Further, a demonstration re- 
search of a photovoltaic power generation system since 1990 on 
Miyako Island, aiming at the realization of a system which uses the 
photovoltaic power generation as the main source and the diesel 
power generation as the supplemental one, and the construction of 
a 750kW system has started. 6 figs., 4 tabs. 


21216 (ETDE/JP-mf-92526256, pp. 51-63) Development of 
commercialization technology of the photovoltaic power gen- 
eration system.: Demonstration research and development of 
the system interconnection control technique (Research and 
development of evaluation system for peripheral techniques). 
Kaminosono, H. (Central Research Institute of Electric Power In- 
dustry, Tokyo (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 75p. (in Japanese). In NEDO solar tech- 
nology subcommittee (11th business reporting conference). Order 
Number DE92526256. Source: OSTI; NTIS (US Sales Only). 

As for the photovoltaic power generation of which especially 
small systems will widely propagate, it is important to establish the 
system interconnection technique coordinated with an existing 
power system and to realize the composing equipment of lower 
cost and of high performance. For these reasons, the demonstra- 
tion research and development of the system interconnection 
control technique and the research and development of evaluation 
technique for peripheral techniques were commissioned by NEDO 
and have been researched respectively since 1986 and 1985. The 
former used a 200 kW photovoltaic power generation equipment 
(2kW xx100 sets, Rokko of Kansai Electric Power Co., Inc.) and 
the demonstration research for the power quality, stability and 
safety at any abnormality was carried out when the 100 sets were 
interconnectingly operated and the necessary techniques were es- 
tablished except the establishment of the preventing method for 
the reverse charge operation at an interruption of any distribution 
service. As for the latter research, the unified test and evaluation 
method for the photovoltaic inverter and battery were prepared and 
the development of the testing equipment for their performances 
was finished. In addition, the study of an optimal composition 
method of the system based on the simulation approach has been 
started. 6 figs., 3 tabs. 
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21217 (NREL/TP-253-4281) Computer simulation of 
shading and blocking: Discussion of a and recommen- 
dations. Lipps, F.W. (Houston Univ., TX (United States)). National 
Renewable Energy Lab., Golden, CO (United States); Houston 
Univ., TX (United States). Apr 1992. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002146. Source: OSTI; NTIS; GPO Dep. 

A field of heliostats suffers losses caused by shading and block- 
ing by neighboring heliostats. The complex geometry of multiple 
shading and blocking events suggests that a processing code is 
needed to update the boundary vector for each shading or blocking 
event. A new version, RSABS, (programmer's manual included) 
simulates the split-rectangular heliostat. Researchers concluded 
that the dominant error for the given heliostat geometry is caused 
by the departure from planarity of the neighboring heliostats. It is 
recommended that a version of the heliostat simulation be modified 
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to include losses due to nonreflective structural margins, if they oc- 
cur. Heliostat neighbors should be given true guidance rather than 
assumed to be parallel, and the resulting nonidentical quadrilateral 
images should be processed, as in HELIOS, by ignoring overlap- 
ping events, rare in optimized fields. 


21218 (SAND-91-2801C) Bolling behavior of sodium- 
potassium alloy in a bench-scale solar receiver. Moreno, J.B.; 
Andraka, C.E.; Moss, T.A. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920801-3: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). Order 
Number DE92014947. Source: OSTI; NTIS; GPO Dep. 

During 1989-90, a 75-kW; sodium reflux pool-boiler solar receiver 
was successfully demonstrated at Sandia National Laboratories. 
Significant features of this receiver include (1) boiling sodium as 
the heat transfer medium and (2) electric-discharge-machined 
(EDM) cavities as artificial nucleation sites to stabilize boiling. 
Since this first demonstration, design of a second-generation 
pool-boiler receiver that will bring the concept closer to commer- 
cialization has begun. For long life, the new receiver uses Haynes 
Alloy 230. For increased safety factors against film boiling and 
flooding, it has a refined shape and somewhat larger dimensions. 
To eliminate the need for trace heating, the receiver will boil the 
sodium-potassium alloy NaK-78 instead of sodium. To reduce man- 
ufacturing costs, it will use one of a number of alternatives to EDM 
cavities for stabilization of boiling. To control incipient-boiling super- 
heats, especially during hot restarts, it will contain a small amount 
of inert gas. Before the new receiver design couki be finalized, 
bench-scale tests of some of the proposed changes were neces- 
sary. A series of bench-scale pool boilers were built from Haynes 
Alloy 230 and filled with NaK-78. Various boiling-stabilizer candi- 
dates were incorporated into them, including laser-drilled cavities 
and a number of different sintered-powder-metal coatings. These 
bench-scale pool boilers have been operated at temperatures up to 
750°C, heated by quartz lamps with incident radiant fluxes up to 
95 Wicm?. The effects of various orientations and added gases 
have been studied. results of these studies are presented. 15 refs. 
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Refer also to citation(s) 21192, 21193, 21196, 21239, 21242, 
21243, 21247, 21723, 21728, 21729, 21730, 21731, 21732, 21733, 
21734, 21735, 21736, 21737, 21738, 21739, 21740, 21741, 21742, 
21743, 21744, 21745, 21746, 21747, 21748, 21749, 21750, 21751 


21219 (DTH-LV-91-19) Solar driven refrigerator and hot- 
plate. Kofod, P. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varmeisolering. Aug 1991. 16p. (In Danish). Order Number 
DE92518820. Source: OSTI; NTIS (US Sales Only). 

The original aim was to develop a solar-driven refrigerator for the 
storage of vaccines in developing countries that were without con- 
ventional energy supplies. It was later found that the idea of using 
concentrated solar collectors in relation to cooling systems had 
good potentials, first with regard to the use of the surplus heat for 
the sterilization of medical equipment, by heating the hotplate used 
in this process, - and also with regard to ice packs for the transport 
of vaccines. The dimensioning, design and operation of this equip- 
ment is described in detail. It was found that the system can be 
produced at a competitive price and that it could also be very use- 
ful in the developing countries. (AB). 


21220 (ENET—8900001/2) Transparent isolation - final re- 
port of the research project 1887 - 1990. Wellinger, K., 
Schneiter, P. (E. Schweizer AG, Hedigen (CH)); Schlaepfer, B. 
Bundesamt fuer Energiewirtschaft, Bern (Switzerland). Jul 1990. 
239p. (In German). Order Number DE92529445. Source: OSTI; 
NTIS; ENET Administration und Versand, Postfach 142, CH-3000 
Bern 6, Switzerland. 

This comprehensive research project, managed by E. Schweizer 
AG and partly funded by the Swiss Federal Office of Energy, has 
involved several Swiss and one German partners and lasted from 
March 1987 till June 1990. Laboratory measurements of optical 
and thermal properties of TI materials were performed by the 
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Fraunhofer Institute for Solar Energy Systems in Freiburg FRG. 
Thermal and optical monitoring on an outdoor test stand was con- 
ducted for one year at Oekozentrum Langenbruck. Ageing tests of 
two TI materials are going on until the end of 1990 at the Rapper- 
swil School of Engineering. The torturing stand features separated 
and combined action of swinging temperature, solar radiation, and 
high humidity. A genuine TI material was developed together with 
Dr. R.W. Peter, Zuerich (RWP), but with no satisfactory results. 
Also by RWP, the geometric properties of a fixed shading without 
moving parts have been analyzed. HELIOS, a building simulation 
code by the Swiss Federal Institute for Materials Testing in 
Duebendorf was supplemented with a TI subroutine written by ISE, 
and a PC version with easy input facility was established by EMPA. 
The data from the Langenbruck monitoring were used to validate 
HELIOS-TI. Parameter studies for optimizing Ti + wall + building 
were performed by E. Schweizer AG for office and residential 
rooms. As a result, gross and net energy yields of various TI + wall 
configurations can be given. A simple method enables the architect 
or engineer to establish yearly values of energy losses and energy 
gains. The gain/loss ratio then determines the utilizable part of the 
TI yield. A tolerance for up to 23°C indoor temperature, and a 
quick control of the heating system are indispensable for a high uti- 
lizability of energy gains, conventional as well as from TI. (author) 
figs., tabs., refs. 


21221 (ENET-—8900284/4) Development of an in-situ short- 
term test procedure for solar domestic hot water systems. 
Suter, J.M. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Bolsinger, M.; Gstir, M. Bundesamt fuer Energiewirtschaft, Bern 
(Switzerland). Oct 1991. 7p. Order Number DE92529442. Source: 
OSTI; NTIS; ENET Administration und Versand, Postfach 142, CH- 
3000 Bern 6, Switzerland. 

Contribution to CISBAT’91, Conference internationale Energie 
Solaire et Batiment, 10-11 Oct 1991, EPF Lausanne. 

An in situ short-term test procedure for solar heating systems is 
a procedure for the prediction of the yearly system energy balance 
based on measurements performed in the normal system operation 
mode during a period of typically a few weeks. Such procedures, if 
they can be applied cheaply, will be of great importance for future 
technological developments and their large scale implementation. 
We identified a criterion to automatically stop the data acquisition 
when the recorded data include enough information on the system 
to subsequently allow the accurate prediction of its yearly energy 
balance. In particular, the yearly auxiliary energy consumption may 
be calculated with the expected accuracy of +10%. On-line his- 
tograms of log(H A-/L), where H is the irradiation in the collector 
plane, Ac the collector area and L the heat load (in the form of 
drawn-off hot water), have to be established daily for at least 20 
days. The conditions they have to meet are determined by the user 
from the system design characteristics before starting the test. Up 
to now the identified criterion was validated with only one solar do- 
mestic hot water system and has to be confirmed by future work. 
(author) 5 refs., 2 figs. 


21222 (ENET—9100261/1) Modelling components for solar 
air heating systems: Phase 1: system description and inven- 
tory of physical models. Bundesamt fuer Energiewirtschaft, Bern 
(Switzerland). Sep 1991. 72p. (in German). Order Number 
DE92529435. Source: OSTI; NTIS; ENET Administration und Ver- 
sand, Postfach 142, CH-3000 Bern 6, Switzerland. 

The aim of this project is to develop new tools which allow the 
computer simulation of solar air heating systems. The new mod- 
ules constructed in the course of this project are described for the 
building simulation program TRNSYS of the University of Madison 
(Wisconsin, USA). TRNSYS has already proven its worth for the 
simulation of solar systems and is most suitable for the integration 
of new program components as a result of its modular structure. 
figs., 47 refs. 


21223 (ETDE/JP-mf-92526256, pp. 65-75) Development of 
commercialization technology of the industrial use solar sys- 
tem.: Research of elementary technology (development of 
highly efficient and low cost type solar energy collector for 
medium temperature). Kodajima, T. (Koto Electric Co. Ltd., 
Saitama (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1991. 75p. (In Japanese). In NEDO solar technology 





subcommittee (11th business reporting conference). Order Num- 
ber DE92526256. Source: OSTI; NTIS (US Sales Only). 

A solar energy collector for medium temperature (about 90 centi- 
grade) in the industrial solar system has been developed in 
commission from NEDO. The developing target is to satisfy either 
the efficiency of 0.70 for the unit element of solar energy collector 
or the efficiency of 0.52-0.55 for the unit and to reduce the cost of 
30% compared with existing products. For these reasons, a primary 
solar energy collector (3m length) was experimentally fabricated on 
the basis of the following elementary research results: that the 
CPC(composite parabolic collector) vacuum tube type collector is 
most promising, the determination of the optimal shape by a 
computer simulation, and the design for selective absorption mem- 
brane, liquid sealing part, bellows, glass in CPC envelope, and 
relative location of collector tube. Further, theoretical analyses were 
carried out for the tube length and the tube diameter to lower the 
cost to manufacture the tube of 5m length and 200mm outside di- 
ameter, and then the aimed target could sufficiently be achieved by 
evaluating the characteristics with a solar simulator. 7 figs., 2 tabs. 


21224 (ETSU-S—1160/6) Solar building study. Final report: 
The Solaire house, Milton Keynes. Solar Building Study. Hobday, 
R.A.; Palmer, J.; Seager, A.; Brown, J.; Pane, G. Databuild, Birm- 
ingham (United Kingdom). Sep 1991. 108. Order Number 
DE92519747. Source: OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

The joer Performance Assessments (EPA) Project is _ 
sored by the Energy Technology Support Unit on behalf of the 
Department of Energy. It aims to accelerate the uptake of low- 
energy and passive solar designs of buildings, through the use of 
field trails on occupied buildings. These field trials assess energy, 
cost and amenity issues in low energy passive solar buildings. The 
methodology established in the first phase of the work laid down a 
‘template of components’, to guide each case study. Each compo- 
nent dealt with an essential element of the holistic building 
appraisal, and within each component there was a ‘menu of tech- 
niques’ by which the issues could be appraised. A rolling program 
will eventually investigate 32 occupied buildings including houses, 
commercial premises, schools, and other building types as appro- 
priate, using the defined methodology. (author). 


21225 (ETSU-S—1160/10) Solar bullding study. Final report: 
Oak Farm Road, Birmingham. Solar Building Study. Brown, J.; 
Palmer, J.; Seager, A.; Pane, G. Databuild, Birmingham (United 
Kingdom). Sep 1991. 101p. Order Number DE92519745. Source: 
OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

The Energy Performance Assessments (EPA) Project is spon- 
sored by the Energy Technology Support Unit on behalf of the 
Department of Energy. It aims to accelerate the uptake of low en- 
ergy and passive solar design of buildings, through the use of field 
trials on occupied buildings. These field trails assess energy, cost 
and amenity issues in low energy passive solar buildings. The 
methodology established in the first phase of the work laid down a 
‘template of components’, to guide each case study. Each compo- 
nent dealt with an essential element of the holistic building 
appraisal, and within each component there was a 'menu of tech- 
niques’ by which the issues could be appraised. A rolling program 
will eventually investigate 30 occupied buildings including houses, 
commercial premises, schools, and other building types as appro- 
priate, using the defined methodology. (author). 


21226 (ETSU-S—1160/SBS/5) Solar building study: sum- 

mary report: Solar cottage. Solar Building Study. Energy 
Technology Support Unit, Harwell (United Kingdom); Department of 
Energy, London (United Kingdom); Databuild, Birmingham (United 
Kingdom). 1991. 8p. Order Number DE92526329. Source: OSTI; 
NTIS (US Sales Only). 

A low-energy passive solar cottage is described. The solar gain 
by the Conservatory and South facing glazing can displace up to 
one third of the heat required from the space heating systems. The 
total annual fuel use of 35750 kWh compared well with a traditional 
design. The coke used for space heating was 21300 kWh which 
provided all day whole house heating. The design of the house has 
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succeeded in providing a thermally comfortable and visually attrac- 
tive internal environment. The house cost 2% more to build than 
an equivalent non solar house. This cost could not be identified 
with the passive solar feature. (author). 
21227 Sum- 
mary : Oak Farm Road, Birmingham. Solar Building 
Study. Databuild, Birmingham (United Kingdom). [1991]. 8p. Order 
Number DE92519746. Source: OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

Twelve months of monitoring, interviews, questionnaires, and 
modelling studies concerning Oak Farm Road House indicates that 
the total use of 12400 kWh was low, and the space heating fuel 
use of 8000 kWh is about a third less than that of a conventional 
house. The solar performance resulted in a measured solar contri- 
bution of 855 kWh. In a typical weather year solar gains can 
displace up to 25% of the heat required from the space heating 
systems. The house was built for 2% less than an equivalent 
non-solar house of the same size, built to the same insulation stan- 
dards. The occupants liked the daylight and view provided by the 
large windows on the south of the house. The north facing kitchen 
was considered to have too little daylight. More regular use of the 


blinds in the living room could have increased the solar gains. (au- 
thor). 


21228 (ETSU-S—1163/2) Solar building study. Final report: 
Copper Beech, Lianishen, Cardiff. Solar Building Study. 
Vaughan, N.; Alexander, D.; Jenkins, H.; Jones, P.; Hoh See Min. 
University of Wales Coll. of Cardiff (United Kingdom). Welsh 
School of Architecture. Oct 1991. 118p. Order Number 
DE92526344. Source: OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

This report is one product of the Energy Performance Assess- 
ments project, a programme of field trials in occupied buildings in 
the UK. The building was highly appreciated for the quality of day- 
light indoors and the contact with external surroundings that the 
extensive glazing induced. Total annual fuel use of 25077 kWh 
compared favourably with that of a well insulated traditional design. 
Fuel use was effected by the occupants’ choice of low room tem- 
peratures. Fuel used for space heating was 106 kWh/m?/year. The 
energy performance was substantially influenced by solar gains. 
Without such gains gas use for space heating would have been 
31% higher. The solar performance was not to the detriment of oc- 
cupant comfort for there was little evidence of overheating, this 
being virtually eliminated by the presence of a large oa beech 
tree to the south of the conservatory. At 463 pounds FA (2nd 
1/4 1989) the house cost little more to build than a aon tra- 
ditional house. (author). 


21229 (ETSU-S—1197-P8) A field test of the performance of 
an opaque wall clad with insulation material. Mar- 
tin, C.; Watson, M. Energy Monitoring Co. Ltd., Newport Paynell 
(United Kingdom). Dec 1990. 36p. Order Number DE92524827. 
Source: OSTI; NTIS (US Sales Only). 

This report describes the testing of an opaque wall clad with a 
proprietary Honeycomb Transparent Insulation Material (TIM) under 
highly controlled conditions. Its performance has been directly com- 
pared with that of a reference wall which is slightly below the 
insulation standard required by the current UK Building Regula- 
tions. The performance of the TIM wall has been summarised in 
terms of a heat loss coefficient (U-value) of 0.54 W/m?K and a so- 
lar collection efficiency of 40%. The values obtained have been 
used to extrapolate the performance of the wall to a full UK heating 
season, using data from London and Glasgow. (UK). 


21230 (ETSU-S-1197-P9) Detalled model comparisons: an 
empirical validation exercise using SERF-RES. Martin, C. Energy 
Monitoring Co. Ltd., Newport Paynell (United Kingdom). 1991. 
139p. Order Number DE92524801. Source: OSTI; NTIS (US Sales 
Only). 

A series of comparisons has been carried out between data col- 
lected in test rooms at the Energy Monitoring Company Passive 
Solar Test Site at Newport Pagnell and predictions of building per- 
formance made by the model SERI-RES. An empirical validation 


(ETSU-S—1160/SBS/10) Solar buliding study. 
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exercise identifies the discrepancies as being due to the auxiliary 
heat source. (UK). 


21231 (ETSU-S—1304) Internal convective heat transfer co- 
efficients: a sensitivity study. Clarke, J.A. Strathclyde Univ., 
Glasgow (United Kingdom). Energy Simulation Research Unit. 
1992. 39p. Order Number DE92524832. Source: OSTI; NTIS (US 
Sales Only). 

The objective for this study was to investigate the sensitivity of 
model predictions of energy consumption and internal temperature 
to the values and algorithms for convective heat transfer coeffi- 
cients at internal building surfaces employed within the dynamic 
thermal simulation models SERI-RES and ESP. Simulation model- 
ling is extensively used within the Passive Solar Programme to 
assess the performance of designs incorporating passive solar fea- 
tures. The thermal simulations models SERI-RES and ESP are 
used for this purpose. Results from the study have shown that in 
terms of summer comfort assessment, the selection of any particu- 
lar correlation has minimal effect. In winter, the different convective 
regimes would give rise to comfort level estimates that could in 
turn lead to different design decisions. In terms of the winter en- 
ergy and pliant load predictions, it can be concluded that the 
simulation models are highly sensitive to the choice of convective 
coefficients. Furthermore, ESP and SERI-RES simulations have in- 
dicated that this sensitivity is relatively unaffected for designs 
across a representative range. It has been observed that the pre- 
dictions from time-varying correlations are within the range of those 
from the time-invariant cases. (author). 


21232 (ETSU-S—1349) Thermal pertormance of walls clad 
with transparent insulation material under realistic operating 
conditions. Martin, C.; Watson, M. Energy Monitoring Co. Ltd., 
Newport Paynell (United Kingdom). Oct 1991. 69p. Order Number 
DE92524824. Source: OSTI; NTIS (US Sales Only). 

The work in this report sets out to determine the thermal pertor- 
mance that can be expected when a proprietary polycarbonate 
honeycomb transparent insulation material (TIM) is used to clad 
the opaque walls of buildings in the UK. The installation of a sec- 
ond TIM clad wall at the Energy Monitoring Company Test Site is 
described, outlining how it was matched to the wall used in the 
previous trial. The summertime performance of the walls, one with 
and one without a blind, is analysed. Parameters are outlined 
which allow the model SERI-RES to be used to represent a TIM 
clad wall. The appropriateness of the model and those parameters 
is confirmed by using the model to simulate the performance of the 
wall under measured climate, and comparing those simulations 
with the actual measured performance. The model is used to pre- 
dict the potential performance of a single family dwelling house 
equipped with a range of sizes of TIM wall, in a variety of 
occupancy patterns and insulation levels. In this way improved esti- 
mates of the wintertime energy savings are obtained, and the 
potential for summertime overheating is explored. (UK). 


21233 (LBL-27814, pp. 30-46) Stability and durability of 
electrochromic switching films for glazings. Lampert, C.M. 
Lawrence Berkeley Lab., CA (United States). May 1989. In Failure 
and degradation modes in selected solar materials: A review. 
143p. Order Number DE90009075. Source: OSTI; NTIS. 

There is considerable interest in the research and development 
of materials and devices that can be used for optical switching of 
large scale glazings. The ability to optically switch a glazing has 
great potential benefit to the building aperture. It can offer dynamic 
control of both daylighting, solar energy for heating and regulation 
of solar radiation for the reduction of air conditioning load. There 
are several potential switching technologies for glazings, including 
electrochromism, thermochromism, photochromism, liquid crystals 
and physio-optic phenomena. One of the most promising technolo- 
gies for optical switching is electrochromism. This study is confined 
to the discussion of electrochromism. 


21234 (NEI-DK-850) Measurement of yield In relation to a 
soler heating system: Bornholm’s Folk High School. Otto, W.; 
Clausen, |.-L. Dansk Teknologisk Inst., Taastrup (Denmark). 
Proevestationen for Solenergi. Oct 1991 22p. (In Danish). Contract 
ENS-51121-9068. Order Number DE92518878. Source: OSTI; 
NTIS (US Sales Only). 
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A brief description of a solar water heating system at a “folk high 
school” in Denmark, and of measuring methods and results in con- 
nection with performance testing of this plant which, it is claimed, 
is the first solar heating system for decentral re-heating of domes- 
tic water in Denmark. (AB). 


21235 (NREL/TP-432-4734) Soler synthesis of advanced 
materials: A soler industrial program initiative. Lewandowski, 
A. National Renewable Energy Lab., Golden, CO (United States). 
Jun 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92010575. Source: OSTI; NTIS; GPO Dep. 

This is an initiative for accelerating the use of solar energy in the 
advanced materials manufacturing industry in the United States. 
The initiative will be based on government-industry collaborations 
that will develop the technology and help US industry compete in 
the rapidly expanding global advanced materials marketplace. 
Breakthroughs in solar technology over the last 5 years have cre- 
ated exceptional new tools for developing advanced materials. 
Concentrated sunlight from solar furnaces can produce intensities 
that approach those on the surface of the sun and can generate 
temperatures well over 2000°C. Very thin layers of illuminated sur- 
faces can be driven to remarkably high temperatures in a fraction 
of a second. Concentrated solar energy can be delivered over large 
areas, allowing for rapid processing and high production rates. By 
using this technology, researchers are transforming low-cost raw 
materials into high-performance products. Solar synthesis of ad- 
vanced materials uses bulk materials and energy more efficiently, 
lowers processing costs, and reduces the need for strategic materi- 
als — all with a technology that does not harm the environment. The 
Solar Industrial Program has built a unique, world class solar fur- 
nace at NREL to help meet the growing need for applied research 
in advanced materials. Many new advanced materials processes 
have been successfully demonstrated in this facility, including the 
following: Metalorganic deposition, ceramic powders, diamond-like 
carbon materials, rapid heat treating, and cladding (hard coating). 


21236 (NREL/TP-432-4799) Opportunities for utility in- 
volvement with solar domestic hot water. Carlisle, N. (National 
Renewable Energy Lab., Gokien, CO (United States)); Chris- 
tensen, C.; Barrett, L. National Renewable Energy Lab., Golden, 
CO (United States); Barrett Consulting Associates, Inc., Colorado 
Springs, CO (United States). May 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-920678-3: National solar energy conference, 
Cocoa Beach, FL (United States), 13-18 Jun 1992). Order Number 
DE92010565. Source: OSTI; NTIS; GPO Dep. 

Solar water heating is one of a number of options that can be 
considered under utility demand-side management (DSM) pro- 
grams. Utilities perceive a range of potential benefits for solar 
water heating in terms of customer service, energy conservation, 
load management, environmental enhancement, and public rela- 
tions. The solar industry may benefit from utility marketing efforts, 
economies of scale, added credibility, financing options, and long- 
term maintenance arrangements. This paper covers three topics: 
(1) the energy and demand impacts of solar water heating on utility 
load profiles based on the results of four studies in the literature, 
(2) the results of workshops sponsored by the National Renewable 
Energy Laboratory (NREL) to identify key issues faced by utilities 
in considering residential solar water heating as a DSM option, (3) 
several current or planned utility programs to promote solar water 
heating. 7 refs. 


21237 (SAND-92-0385) Summary of engineering-scale ex- 
periments for the Solar Detoxification of Water project. 
Pacheco, J.E.; Yellowhorse, L. Sandia National Labs., Albuquerque, 
NM (United States). Mar 1992. 173p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92013776. Source: OSTI; NTIS; GPO Dep. 

This report contains a summary of large-scale experiments 
conducted at Sandia National Laboratories under the Solar Detoxi- 
fication of Water project. The objectives of the work performed 
were to determine the potential of using solar radiation to destroy 
organic contaminants in water by photocatalysis and to develop the 
process and improve its performance. For these experiments, we 
used parabolic troughs to focus sunlight onto glass pipes mounted 





at the trough’s focus. Water spiked with a contaminant and con- 
taining suspended titanium dioxide catalyst was pumped through 
the illuminated glass pipe, activating the catalyst with the ultraviolet 
portion of the solar spectrum. The activated catalyst creates oxidiz- 
ers that attack and destroy the organics. Included in this report are 
a summary and discussion of the implications of experiments con- 
ducted to determine: the effect of process kinetics on the 
destruction of chlorinated solvents (such trichloroethylene, per- 
chloroethylene, trichloroethane, methylene chloride, chloroform and 
carbon tetrachloride), the enhancement due to added hydrogen 
peroxide, the optimal catalyst loading, the effect of light intensity, 
the inhibition due to bicarbonates, and catalyst issues. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 21218 


21238 (DOE/SF/15753-T1) Advanced evacuated tubular 
concentrator research: Final report, September 30, 1985- 
February 28, 1991. Winston, R.; O’Gallagher, J.J. Chicago Univ., 
IL (United States). Enrico Fermi Inst. 1 Jun 1992. 64p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
FG03-85SF15753 ;AC02-80ER10558 ;AC04-81AL16223 ;AC03- 
82SF11655. Order Number DE92015029. Source: OSTI; NTIS; 
GPO Dep. 

Previous research projects led to the conceptual development 
and proof-of-concept of an advanced evacuated concentrating so- 
lar collector tube. The basic idea involves the integration of a 
nonimaging Compound Parabolic Concentrator (CPC) inside an 
evacuated tube and coupled to a spectrally selective absorber. An 
experimental panel of these tubes achieved the highest operating 
efficiency at high temperatures ever measured with a non-tracking 
stationary solar collector. Subsequent studies have indicated that a 
mass-producible collector, incorporating the same concepts, can be 
developed which will deliver excellent performance across a broad 
range of temperatures, extending from about 50°C (suitable for do- 
mestic hot water and space heating) to well above 200°C (suitable 
for space cooling, process steam and many other end uses). Some 
form of advanced Integrated CPC (ICPC) remains the only simple 
and effective method for delivering solar thermal energy efficiently 
throughout the temperature range from 50°C to about 300°C with- 
out tracking. It has the potential to make practical and economical 
several cooling technologies which are otherwise not viable. In ad- 
dition to its potential for driving cooling systems, this technology 
also provides a highly versatile solar source for virtually all thermal 
end uses including general purpose space and domestic hot water 
heating as well as industrial process heat. Research efforts have 
been directed towards designing and prototyping a manufacturable 
version of such a collector tube. We have been pursuing several 
paths. These include: (1) a small tube version, 52mm in diameter, 
based on the use of the T-17 commercially produced fluorescent 
glass tubing, which is the largest size lamp tubing produced in high 
volume in the United States, and (2) a large tube version, 125mm 
in diameter, compatible with the commercial design manufactured 
until recently by Corning France (the CORTEC collector). 


21239 (LBL-27814, pp. 1-7) Introduction. Lampert, C.M. 
Lawrence Berkeley Lab., CA (United States). May 1989. In Failure 
and degradation modes in selected solar materials: A review. 
143p. Order Number DE90009075. Source: OSTI; NTIS. 

It is widely known that most materials used in solar energy con- 
version and building energy control applications suffer from two 
major restrictions, the first being the cost effectiveness of the mate- 
rial in a particular use and the second being durability. In the solar 
field, cost has been a very important factor and has restricted de- 
velopment of more expensive but efficient materials. The issue of 
durable lifetime is coupled to the cost; since in many cases a more 
expensive material might have greater durability or operational life- 
time. This investigation looks into selected solar materials and how 
they degrade, fail or cease to function in their specific solar appli- 
cation, and explores methods by which certain materials can have 
their operational life extended. This report documents work con- 
ducted as part of Task 10: Solar Materials R and D of the IEA Solar 
Heating and Cooling Program. This study correlates known failure 
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and degradation modes to applied stress or load conditions for se- 
lected solar materials. The specific materials were selected by the 
members of this international program. Researchers from six of the 
participating countries in Task 10 were involved in this study. For 
this study the authors are from England, Federal Republic of Ger- 
many, Japan, The Netherlands, Switzerland and the United States. 


21240 (LBL-27814, pp. 8-9) Collector and window glazings. 
Lawrence Berkeley Lab., CA (United States). May 1989. In Failure 
and degradation modes in selected solar materials: A review. 
143p. Order Number DE90009075. Source: OSTI; NTIS. 

This section reviews the types of materials used as collector and 
window glazings and their advantages and disadvantages due to 
properties of the materials. Topics discussed are soda-lime glass, 
plastics, fiber glass, impact resistance, weight, UV light stability, 
oxidation, transmittance loss, sealant stability, gas fill and ad- 
vanced evacuated systems. 


21241 (LBL-27814, pp. 10-16) Aging modes of glass in 
windows and solar systems. Faber, A.J. (TNO Inst. of Applied 
Physics, Delft (Netherlands)). Lawrence Berkeley Lab., CA (United 
States). May 1989. In Failure and degradation modes in selected 
solar materials: A review. 143p. Order Number DE90009075. 
Source: OSTI; NTIS. 

Today, float glass is used in most windows. Float glass is a 
soda-lime silicate glass that is made by the float process, which 
consists of floating a continuous ribbon of glass on a bath of 
molten tin. This process leads to a glass with a smooth surface 
without polishing. Apart from the use of float glass in architectural 
windows, it is an important candidate as cover glazing for flat-piate 
solar collectors (1)-(4), as a protective window for photovoltaic cells 
(12) and as a superstrate for solar mirrors (8) and (11). In view of 
these solar applications, float glass can be improved in various 
ways: The solar transmittance can be improved from about 82% to 
90% for 4mm thick glass by reduction of the iron content (low-iron 
glass) or by control of the iron oxidation state. Antireflection layers 
can increase the solar transmittance even further, to an upper limit 
of about 96%. The glass strength can be increased up to a factor 
of about 10 by tempering methods, including thermal or chemical 
treatments. Furthermore, there are glass formulations which are 
chemically more durable than float glass, such as borosilicate and 
aluminosilicate glasses. However, mostly soda-lime silica glass is 
preferred for solar applications due to economic reasons. The ob- 
ject of this paper is to briefly review and evaluate the possible 
aging mechanisms of float glass for application in architectural win- 
dows and glazings for solar energy conversion systems. 


21242 (LBL-27814, pp. 47-65) Stability and aging of selec- 
tive absorber coatings. Koehi, M. (Univ. of Stuttgart (West 
Germany)); Gindele, K.; Frei, U.; Hutchins, M.G. Lawrence Berke- 
ley Lab., CA (United States). May 1989. In Failure and degradation 
modes in selected solar materials: A review. 143p. Order Number 
DE90009075. Source: OSTI; NTIS. 

This article examines the literature available on the stability and 
aging of selective absorber coatings for solar equipment. Dis- 
cussed are degradation factors, degradation modes, degradation 
results. For each material a failure and degradation mode/load- 
matrix is presented. Materials covered include black chrome on 
stainless steel, black chrome on nickel, black chrome on other sub- 
strate materials, cermets produced by Physical Vapor Deposition, 
cermets produced by sputtering, cermets produced by reactive pro- 
cesses, black zinc selective absorber surfaces, selective paints, 
nickel pigmented anodized aluminum, black nickel, blue stainless 
steel, black cobalt. 


21243 (LBL-27814, pp. 75-77) Conclusions. Lampert, C.M. 
Lawrence Berkeley Lab., CA (United States). May 1989. In Failure 
and degradation modes in selected solar materials: A review. 
143p. Order Number DE90009075. Source: OSTI; NTIS. 

This article summarizes the results of the previous articles that 
dealt with failure and degradation modes in selected solar materi- 
als. The conclusions about suitability and further areas of research 
for the following materials are presented:collector and window glaz- 
ings, glasses, polyethylene terephthalate, sealants, electrochromic 
optical switching films, selective absorbers, thermal storage media. 
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21244 (NREL/TP—257-4146) Application experience and 
field performance of silvered polymer reflectors. Schissel, P.; 
Jorgensen, G.; Pitts, R. National Renewable Energy Lab., Golden, 
CO (United States). Apr 1991. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-910802-4: World congress of the International Solar En- 
ergy Society, Denver, CO (United States), 19-23 Aug 1991). Order 
Number DE92010570. Source: OSTI; NTIS; GPO Dep. 

The solar-weighted hemispheric reflectance of unweathered sil- 
vered acrylic mirrors exceeds 92%, and specular reflectance into a 
4- milliradian, full-cone acceptance angle is greater than 90%. 
Comparison of outdoor and accelerated tests suggests that the 
protected silver can resist corrosion for the five-year life that is the 
current goal. An installation of parabolic troughs has been cleaned 
monthly for two years, and reflectance is regularly returned to 
within a few percent of the initial reflectance values. in the pres- 
ence of moisture, the silver/acrylic bond can delaminate to form a 
maze of tunnels and destroy specular reflectance. Proper edge 
preparation and protection delay the initiation of tunnels. 6 refs. 


21245 (NREL/TP-432-4827) Desiccant cooling using 
unglazed transpired solar collectors. Pesaran, A.A. (National 
Renewable Energy Lab., Gokden, CO (United States)); Wipke, K. 
National Renewable Energy Lab., Golden, CO (United States); 
Stanford Univ., CA (United States). May 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-920678-6: National solar energy conference, 
Cocoa Beach, FL (United States), 13-18 Jun 1992). Order Number 
DE92010568. Source: OSTI; NTIS; GPO Dep. 

The use of unglazed solar collectors for desiccant regeneration 
in a solid desiccant cooling cycle was investigated because these 
collectors are lower in cost than conventional glazed flat-plate col- 
lectors. Using computer models, the performance of a desiccant 
cooling ventilation cycle integrated with either unglazed transpired 
collectors or conventional glazed flat-plate collectors was obtained. 
We found that the thermal performance of the unglazed system 
was lower than the thermal performance of the glazed system be- 
cause the unglazed system could not take advantage of the heat 
of adsorption released during the dehumidification process. For a 
3-ton cooling system, although the area required for the unglazed 
collector was 69% more than that required for the glazed collector, 
the cost of the unglazed collector array was 44% less than the cost 
of the glazed collector array. The simple payback period of the 
unglazed system was half of the payback period of the glazed col- 
lector when compared to an equivalent gas-fired system. Although 
the use of unglazed transpired collectors makes economic sense, 
some practical considerations may limit their use in desiccant re- 
generation. 8 refs. 


21246 (NREL/TP-441-4800) Uniform flux dish concentra- 
tors for photovoltaic application. Jorgensen, G.; Wendelin, T. 
National Renewable Energy Lab., Golden, CO (United States). 
May 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (CONF-920678-4: Na- 
tional solar energy conference, Cocoa Beach, FL (United States), 
13-18 Jun 1992). Order Number DE92010566. Source: OSTI; 
NTIS; GPO Dep. 

Researchers at the National Renewable Energy Laboratory 
(NREL) have designed a unique and innovative molded dish con- 
centrator capable of producing a uniform flux profile on a flat target 
plane. Concentration levels of 100-200 suns, which are uniform 
over an area of several square inches, can be directly achieved for 
collection apertures of a reasonable size (~1.5-m diameter). Such 
performance would be immediately applicable to photovoltaic (PV) 
use. Economic concerns have shown that the proposed approach 
would be less expensive thatn Fresnel lens concepts or other dish 
concentrator designs that require complicated and costly receivers 
to mix the flux to obtain a uniform distribution. 12 refs. 


21247 (NREL/TP-441-4801) Outdoor testing of advanced 
optical materials for solar thermal electric applications. Wen- 
delin, T.J.; Jorgensen, G.; Goggin, R.M. National Renewable 
Energy Lab., Golden, CO (United States). May 1992. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC02-83CH10093. (CONF-920678-5: National solar energy con- 
ference, Cocoa Beach, FL (United States), 13-18 Jun 1992). Order 
Number DE92010567. Source: OSTI; NTIS; GPO Dep. 

The development of low-cost, durable advanced optical materials 
is an important element in making solar energy viable for electricity 
production. It is important to determine the expected lifetime of 
candidate reflector materials in real-world service conditions. The 
demonstration of the optical durability of such materials in outdoor 
environments is critical to the successful commercialization of solar 
thermal! electric technologies. For many years optical performance 
data have been collected and analyzed by the National Renewable 
Energy Laboratory (NREL) for candidate reflector materials sub- 
jected to simulated outdoor exposure conditions. Much of this 
testing is accelerated in order to predict service durability. Some 
outdoor testing has occurred but not in a systematic manner. To 
date, simulated/accelerated testing has been limited correlation 
with actual outdoor exposure testing. Such a correlation is desir- 
able to provide confidence in lifetime predictions based upon 
accelerated weathering methods. To obtain outdoor exposure data 
for realistic environments and to establish a data base for correlat- 
ing simulated/accelerated outdoor exposure data with actual 
outdoor exposure data, the development of an expanded outdoor 
testing program has recently been initiated by NREL. Several out- 
door test sites will be selected based on the solar climate, potential 
for solar energy utilization by industry, and cost of installation. Test 
results are site dependent because exposure conditions vary with 
geographical location. The importance of this program to optical 
materials development is outlined, and the process used to deter- 
mine and establish the outdoor test sites is described. Candidate 
material identification and selection is also discussed. 10 refs. 


1420 Heat Storage 
Refer also to citation(s) 21222, 21243, 21607 


21248 (LBL-27814, pp. 66-74) Thermal storage media. Tane- 
mura, S. (Government industrial Research Inst., Nagoya (Japan)); 
Yoshikawa, M. Lawrence Berkeley Lab., CA (United States). May 
1989. In Failure and degradation modes in selected solar materials: 
A review. 143p. Order Number DE90009075. Source: OSTI; NTIS. 

Issues concerning stability and degradation of five material cate- 
gories (Sodium sulfate decahydrate, Calcium chloride hexahydrate, 
Pentaerythritol, high density Polyethylene and Paraffin) are re- 
ported. The authors have examined nineteen documents which are 
represented in thirteen Reference Reporting Sheets. As for paraf- 
fin, no documents regarding degradation could be found. Most of 
the investigations for paraffin were related to the improvement of 
its heat transfer performance. This may indicate that there are few 
phase change stability problems for paraffin. It is shown that the 
most common degradation load for thermal storage materials is 
cyclic temperature. The authors could find only a few works exam- 
ining the effects of other loads. Durability under melting-freezing 
conditions is the most fundamental performance criterion for phase 
change heat storage materials, so the degradation test with cyclic 
temperature is thought to be the most important test method, and 
the principal degradation mode may be investigated by this test. As 
the latent heat thermal storage materials are considered to be 
used almost always in closed vessels and not to be exposed to 
outdoor conditions, the degradation loads would be considerably 
limited. Therefore, there is no substantial need for testing in the 
twelve degradation load categories in Matricies. 


1440 Legislation and Regulations 
Refer also to citation(s) 21689 


21249 (ENET-9100314/1) Experience with solar systems: 
Results of a survey of communities. Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). Apr 1990. 29p. (In German). 
Order Number DE92529438. Source: OSTI; NTIS; ENET Adminis- 
tration und Versand, Postfach 142, CH-3000 Bern 6, Switzerland. 
This report discusses the following topics: Position of solar en- 
ergy with construction authorities, basic attitude/promotion, actual 
problems with solar energy, legal and political situation, acceptance 
by the population, contacts between applicants and the authorities. 
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21250 (ETSU-R-53) The 1990 geothermal HDR programme 
review. Symons, G.D. AEA Environment and Energy, Harwell 
(United Kingdom). 1991. 28p. Order Number DE92519751. Source: 
OSTI; NTIS (US Sales Only). 

A review of the U.K. Geothermal Hot Dry Rock (HDR) Pro- 
gramme was carried out during 1990 and covered an assessment 
of the current status of HDR technology, a conceptual design study 
of a prototype deep HDR power station, and a reappraisal of the 
size of the UK HDR resource and the economics of its use for 
electricity generation. It was concluded that electricity from com- 
mercial HDR power stations is unlikely to prove competitive with 
conventional means of generation in the short to medium term; that 
HDR is still at an early stage of development and it is unlikely to 
attract private sector funding in the foreseeable future; and partici- 
pation in a joint European programme offers the opportunity of 
resolving some of the technical uncertainties. (author). 
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21251 (ETDE/JP-mf-92526277) NEDO geothermal subcom- 
mittee (11th business reporting conference). New Energy 
Development Organization, Tokyo (Japan). Oct 1991 87p. (in 
Japanese). Order Number DE92526277. Source: OSTI; NTIS (US 
Sales Only). 

The geothermal energy department at The New Energy and In- 
dustrial Technology Overall Development Organization carries out 
the following activities: A systematic identification of geothermal re- 
source distribution all over Japan; discussions on selection of 
promising areas together with the criteria for exploration methods 
by volcanic thermal type; development of integrated analytic meth- 
ods applied with high-level information processing technologies; 
site surveys on effectiveness of various physical exploration tech- 
nologies; and surveys on environmental influence associated with 
developments. Developments under way on geothermal power 
generation systems include a development identification test on 
simplified medium-to-small size geothermal generation systems at 
the Kirishima area; a 10 MW class plant; for unused hydrothermal 
water resources, particularly for power generation using medium to 
high temperature waters, down hole pumps, minable amount in- 
creasing technologies, and systems to detect information about 
shaft bottoms at geothermal well excavation. With respect to utiliz- 
ing geothermal energy possessed by high-temperature rocks, 
artificial reservoir bed formation by means of the hydraulic fractur- 
ing method, evaluation of reservoir bed characteristics by means of 
well excavation, and circulating heat extraction tests. 


21252 (ETDE/JP-mf-92526277, pp. 13-22) Survey on pro- 
motion of geothermal development. Tsutsui, M. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1991. 87p. (In Japanese). In NEDO geothermal subcommittee 
(11th business reporting conference). Order Number DE92526277. 
Source: OSTI; NTIS (US Sales Only). 

The New Energy and Industrial Technology Overall Development 
Organization is in the process of surveying geothermal develop- 
ment promotion means in geothermally promising areas not having 
been handled by business entities because of their exploration 
risks. The number of areas surveyed since 1980 amounts to 38 ar- 
eas in total, of which 16 areas have temperatures higher than 
200°C. Developments to reduce risks are carried out on acquiring 
field test data such as from the well surveys on geothermal reser- 
voir beds, preparing the geothermal reservoir bed models, and 
establishing evaluation methods to integrate computer simulation 
analyses. The developed simulators are the two general purpose 
three-dimensional transient reservoir bed simulators, the SING-| for 
hot water single phase and SING-Il for steam and hot water double 
phase. In order to develop simplified medium to small geothermal 
power generation systems that can be used under various condi- 
tions in various locations in the country, actual load demonstration 
tests are being performed at the Kirishima International Hotel on 
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200 kW condensation type and 300 kW back-pressure type 
geothermal generation facilities. 6 figs., 5 tabs. 


21253 (ETDE/JP-mf-92526277, pp. 23-33) Overall national 
geothermal resources survey. Sasada, M. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
New Energy Development Organization, Tokyo (Japan). Oct 1991. 
87p. (In Japanese). In NEDO geothermal subcommittee (11th busi- 
ness reporting conference). Order Number DE92526277. Source: 
OSTI; NTIS (US Sales Only). 

The overall national geothermal resources survey, which is in- 
tended to extract geothermally promising areas, carries out in six 
major areas a volcanic rock distribution and chronological survey, 
geochemical fluid survey, precise gravitational force survey, spe- 
cific resistance survey, and integrated analysis, as well as 
Structuring an overall analytic system using a computer. In 1990, a 
transformation belt survey, soil gas mercury survey and precise 
gravitational force survey were conducted at the Akita-koma area, 
Bandai area and Aso area to accumulate survey data, and an over- 
all analysis was performed on all the survey results. As regards the 
overall analysis system, of the geothermal system model preparing 
flows, a thermal structure block and properties block were prepared 
following the fluid flow block structured in the previous year, which 
entered a test operation. With respect to such new resources as 
the high-temperature rocks, magma, deep groud heat and middie 
to high temperature hot water, forty-two areas were selected as the 
survey candidate areas based on the surface and well data ob- 
tained from volcanic, hydrothermal and physical surveys. 3 figs. 


1503 Geothermal Exploration and Exploration 
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21254 (ETDE/JP-mf-92526277, pp. 35-47) Verification sur- 
vey on geothermal exploration technologies.: Development of 
fracturing type reservoir bed exploration methods. Sasada, M. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1991. 87p. (In Japanese). In NEDO geothermal sub- 
committee (11th business reporting conference). Order Number 
DE92526277. Source: OSTI; NTIS (US Sales Only). 

The New Energy and Industrial Technology Overall Development 
Organization is in the process of developing fracturing type reser- 
voir bed exploration methods. As the result achieved in the fiscal 
1990, a basic design was completed on the array type CSMT 
exploration device in the development of electromagnetic wave uti- 
lizing exploration methods, and the data processing and analyzing 
softwares are being developed. In the elastic wave utilizing explo- 
ration method, an elastic wave tomographic experiment using a 
500 m class well and a VSP experiment using three wells were 
carried out to obtain basic data at the Tanna area in Shizuoka Pre- 
fecture. In the Yutsubo area in Oita Prefecture, a three-dimensional 
high-accuracy reflection method was experimented, at which 
effective measuring methods and analysis methods are being dis- 
cussed. An element experiment was conducted to make a long 
time measurement possible under a high temperature environment, 
where a metal thermos bottle made of titanium was used success- 
fully to realize a six-hour retention at an internal temperature of 
lower than 125°C under an external temperature of 260°C and in- 
ternal load of 10 W. Discussions were given also on exploration 
methods utilizing micro earthquakes as to their technical develop- 
ment trends, with implementation of the basic design for their 
analysis systems. 3 figs., 1 tab. 
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21255 (ETDE/JP-mf-92526277, pp. 49-63) Development of 
hot water utilizing power plant.: Development of binary cycle 
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power plant. Ariyoshi, K. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). New Energy Develop- 
ment Organization, Tokyo (Japan). Oct 1991. 87p. (In Japanese). 
In NEDO geothermal subcommittee (11th business reporting con- 
ference). Order Number DE92526277. Source: OSTI; NTIS (US 
Sales Only). 

The New Energy and Industrial Technology Overall Development 
Organization is in the process of developing a technology of down 
hole pump applied binary cycle power generation to develop 
geothermal energy resources at a temperature of 200°C or lower 
without spontaneous eruption. As a result of the geothermal water 
resources survey, the Hohi-Sugawara area in Oita Prefecture was 
evaluated capable of continuing stable generation of 10 MW with 
the existing wells for thirty years. An optimal design was applied to 
a 10 MW class demonstration plant by means of changing the 
thermal media from freon to 5-propanol fluoride. For developing a 
down hole pump, a test machine intended of incremental capacity 
increase and the elementary techniques are being developed. The 
elementary technique development has resulted in many achieve- 
ments, including the selection of two-phase stainless steel and 
inconel 625 for corrosion resistance, the development of tandem 
type bellows mechanical seal and spiral group bearing with elastic 
plate type core adjusting mechanism, the success in a 2000-hour 
durability test, and the development of a double-bellows nitrogen 
sealed type pressure equalizer. 5 figs., 7 tabs. 


21256 (ETDE/JP-mf-92526277, pp. 65-73) Development of 
hot water utilizing power plant.: Development of hot dry rock 
power generation system technology. Matsunaga, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1991. 87p. (in Japanese). In NEDO geothermal subcommittee 
(11th business reporting conferecne). Order Number DE92526277. 
Source: OSTI; NTIS (US Sales Only). 

The New Energy and industrial Technology Overall Development 
Organization is in the process of developing a technology of hot 
dry rock power generation system at the Hijiore area in Akita Pre- 
fecture. The circulation test was successful in a stable production 
of about 4.5 MW thermal energy. In 1990, the HDR-3 well was 
drilled east to an injection well which is thought from an AE result 
to have much water permeated, for the purpose of structuring a 
high-productivity heat extraction system. Succeeding in five green 
corings during the drilling, important data were obtained to esti- 
mate the progressing directions of hydraulic fractures. A water 
injection test after the drilling revealed that the permeation coeffi- 
cients among the wells are nearly identical, but the reserving 
coefficients differ in each well. In lidate Village in Fukushima Pre- 
fecture, evaluation tests are being carried out on various methods 
including bore hole TV monitoring and electric logging methods to 
identify fracture progressing directions and ranges. Developments 
are also under way for in-well radars, open hole packers, and AE 
sondes for short distance, long term observation. 4 figs., 1 tab. 


21257 (ETDE/JP-mf-92526277, pp. 75-87) Development of 
hot water utilizing power plant.: Development of minabie fluid 
Increasing technology. Inoue, K. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy Development Organization, Tokyo (Japan). Oct 1991. 87p. (In 
Japanese). In NEDO geothermal subcommittee (11th business re- 
porting conference). Order Number DE92526277. Source: OSTI; 
NTIS (US Sales Only). 

The New Energy and Industrial Technology Overall Development 
Organization is in the process of developing, for the purpose of in- 
creasing minable geothermal fluid,a technology to improve the fluid 
flowing paths by means of hydraulic fracturing process and the 
elementary techniques required for the improvement. Of the ele- 
mentary techniques, a method was developed to derive rock 
breakdown tenacity from a bit load and excavation rate during a 
geothermal well drilling. With respect to identifying the water per- 
meability of rock crevices between the wells, water permeation 
tests were carried out on limited test sections, using straddle pack- 
ers to discuss improvements on their operability. As regards the 
method of locating cracks, discussions were given on a system to 
locate them by means of injecting fluid tracers of high magnetic 
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permeability materials, whereas selection of high magnetic perme- 
ability materials and a basic test on the magnetic measuring 
system were conducted. Green cores were sampled successfully 
from the structural test wells, which were used to measure under- 
ground stresses. The Yunomori area in lwate Prefecture was 
selected for site tests of these developed technologies, where 
structural test wells were drilled, and various required data were 
collected. 4 refs., 5 figs., 2 tabs. 


1509 Geothermal Engineering 
Refer also to citation(s) 21255, 21256, 21257 


21258 (BNL-47508) Materials for geothermal production. 
Kukacka, L.E. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE92014691. Source: OSTI; NTIS; GPO Dep. 

Advances in the development of new materials continue to be 
made in the geothermal materials project. Many successes have 
already been accrued and the results used commercially. In FY 
1991, work was focused on reducing well drilling, fluid transport 
and energy conversion costs. Specific activities performed included 
lightweight CO>2-resistant well cements, thermally conductive and 
scale resistant protective liner systems, chemical systems for lost 
circulation control, corrosion mitigation in process components at 
The Geysers, and elastomer-metal bonding systems. Efforts to 
transfer the technologies developed in these efforts to other 
energy-related sectors of the economy continued and considerable 
success was achieved. 


21259 (LA-UR-92-1334) Update on the Long-Term Fiow 
Testing Program. Brown, D.W. Los Alamos National Lab., NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920378-2: Geothermal energy program review: geothermal energy 
and the utility market-the opportunities and challenges for expand- 
ing geothermal energy in a competitive supply market, San 
Francisco, CA (United States), 24-26 Mar 1992). Order Number 
DE92013529. Source: OSTI; NTIS; GPO Dep. 

Preliminary flow and pressure testing of the Phase Il Hot Dry 
Rock (HDR) reservoir at Fenton Hill, New Mexico, as part of the 
preparations for the initial 90-day segment of the Long-Term Flow 
Test, has revealed several significant features concerning the hy- 
draulic behavior of this reservoir as a function of injection and 
production pressure levels. Of most significance to the future oper- 
ation of HDR power plants is the influence of elevated production 
backpressure on the effective reservoir flow. 
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21260 (ETSU-TID-4086) The effects of organic inputs to 
estuaries on overwintering bird lations and communities. 
Green, P.T.; Hill, D.A.; Clark, N.A. British Inst. for Ornithology, 
Tring (United Kingdom). 1992. 166p. (BTO-RR-59). Order Number 
DE92524835. Source: OSTI; NTIS (US Sales Only); INIS. 

















This study investigates the relationship between changes in or- 
ganic inputs to river estuaries and other coastal intertidal areas, 
and changes in the populations of waterfowl in these habitats. This 
is done in the context of tidal barrage construction, where barrage 
construction and operation may coincide with the cleaning of estu- 
arine water. A thorough review of the literature is undertaken to 
determine the current status of knowledge of bird/organic- 
enrichment interactions. The use of multivariate statistics for 
identifying gradients in similarity between bird communities (specifi- 
cally waders) of different estuaries, irrespective of geographic 
locations is investigated. (UK). 


21261 (ETSU-TID-4087) Monitoring requirements for de- 
tecting tidal barrage induced changes to estuary bird 
populations. Davenport, T. (Kent Univ., Canterbury (United King- 
dom)); Jeffers, J.N.R.; North, P.M.; Clark, N.A.; Langston, R.H.W.; 
Prys-Jones, R.P. British Inst. for Ornithology, Tring (United King- 
dom). 1990. 218p. (BTO-RR-60). Order Number DE92524816. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This study was performed to examine the monitoring require- 
ments for detecting tidal barrage induced changes to estuary bird 
populations, focussing mainly on the Mersey estuary. The degree 
of variability in populations between years for a number of species 
within the Mersey, Dee, Alt and Ribble were ascertained. The num- 
ber of counts needed each winter, before and after barrage 
construction, were assessed. The percentage charge detectable for 
species was predicted. One east coast estuary (the Wash) was in- 


vestigated for comparison of the effects of influences of severe 
weather. (UK). 


21262 (ETSU-TID-4089) The day and night distributions of 
waterfowl on the Mersey and adjacent areas. Clark, N.A; 
Donald, P.F.; Mawdesley, T.M.; Waters, R.J. British Inst. for Or- 
nithology, Tring (United Kingdom). Sep 1990. 152p. (BTO-RR-66). 
Order Number DE92524838. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This study reviews the literature and data on night-time feeding 
in order to make a comparison with daytime feeding and hence to 
suggest implications for barrage impact assessments based on 
data collected solely during daytime on feeding waders and wik- 
fowl. It assesses the distribution and abundance of wildfowl and 
waders on estuaries, such as the Mersey, at night and the impor- 
tance to wildfowl and wader populations of night feeding on 
estuaries. It also assesses the relationship between daytime and 
night-time feeding distributions and activity budgets of wildfowl and 
waders using estuaries. (author). 
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21263 (ETSU-TID-4091) BAGPUS PC: A barrage generic 
program for the use of steel. Steel Construction Inst., Ascot 
(United Kingdom). 1991. 122p. Order Number DE92519749. 
Source: OSTI; NTIS (US Sales Only). 

In 1987, the Steel Construction Institute (SCI) commenced a 
study to investigate 'Generic Steel Designs for Tidal Power Bar- 
rages’. The purpose of the study was to perform generic designs 
for steel caissons, to allow evaluation of their potential over the full 
range of possible barrage sites. Numerous parameters had to be 
considered and therefore the computer program BAGPUS was de- 
veloped, to perform rapid and cost-optimum designs. The program 
contains routines for the design of the structural elements, calcula- 
tion of the cost of alternative designs, identification of the optimum 
design and calculation of stability safety factors for the temporary 
and permanent conditions. The program was written to run on a 
main frame computer, and proved very successful in completing 
the scope of work in the above study. (author). 


21264 (ETSU-TID-4100) River Wyre preliminary feasibility 
study: Tidal energy barrage and road crossing. Final report. T 
H Technology Ltd., Croydon (United Kingdom); Binnie and Part- 
ners, London (United Kingdom). 1991. 385p. Order Number 
DE92524713. Source: OSTI; NTIS (US Sales Only); INIS. 

A study undertaken in 1987 for the Department of Energy, of 
small estuaries and embayments around the coast of the United 
Kingdom, identified the Wyre as one of the most promising sites 
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for the construction of a small tidal power barrage. Enquiries 
showed that Organisations with interests in and around the Wyre 
had carried out extensive surveys and investigations into the physi- 
cal and environmental aspects of the estuary, many of which would 
be relevant to the development of a tidal power scheme. It was 
identified that a barrage constructed on the Wyre, in addition to 
generating clean renewable energy may also act as a road cross- 
ing between Fleetwood and Over Wyre, thereby avoiding the 
present diversion via the Shard Toll Bridge located some 8km up- 
stream of the town of Fleetwood. (Author). 


17 WIND ENERGY 


Refer also to citation(s) 21152 


1701 Resources and Availability (Climatology) 


21265 (ENET—9100180/1) Determination of the wind energy 
potential in the Simpion area. Annual report 1990. Bundesamt 
fuer Energiewirtschaft, Bern (Switzerland). Feb 1991. 21p. (In Ger- 
man). Order Number DE92515362. Source: OST!; NTIS (US Sales 
Only); ENET, Elfenauweg 29, CH-3006 Bern (CH). 

The aim of the project is to examine the potential of the wind en- 
ergy production in ten locations in the Simplon area. The locations 
were selected on the basis of climatological and topological criteria. 
Measuring instruments from Messrs Secondwind Inc. were used. 
All the wind measurement stations have been in operation since 
March 1990 with a low failure rate of 3.4%. The raw data was pro- 
cessed with the methods provided in the ‘Meteonorm’. Where 
possible the measurements for the BEW project ‘INTRAMUROS’ 
were included for comparison purposes. The data evaluation allows 
the portrayal of the wind energy potential in each location and a 
global portrayal of the wind situation in the Simplon area. The us- 
age potential of several locations, above all Chluise, is very high. 
Thanks to the good accessibility afforded by the locations and the 
good connection conditions the use of the wind energy in the Sim- 
plon area could constitute power generation economy previously 
unknown in Switzerland (apart from existing hydroelectric plants). 
figs., tabs. 


21266 (RISO-M-2898) Turbulence intensity and power 
spectra 70 m above the water surface of the Great Beit. 
Larsen, S.E.; Courtney, M.; Hansen, F.Aa.; Hoejstrup, J.; Jensen, 
N.O. Risoe National Lab., Roskilde (Denmark). Meteorology and 
Wind Energy. Jan 1992. 51p. Order Number DE92518823. Source: 
OSTI; NTIS (US Sales Only). 

In connection with the construction of the Great Belt Link we 
have conducted turbulence measurements for the Great Belt Link 
Inc. during a period of one year. The measurements took place 70 
m above water surface by use of a sonic anemometer. The data 
have been analysed for turbulence intensities and power spectra. 
With some modification the formulations accepted for the neutral 
boundary layer were largely found to apply. (au) (5 tabs., 24 ills., 
11 refs.). 
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21267 (NEI-DK-865) 3500 Windmills in Denmark which 
produce electric power. Hagensen, F. Feb 1992 155p. (In Dan- 
ish). Order Number DE92518813. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In Denmark, the wind has been used for electricity production 
since 1891. The development in the amounth of wind turbines has 
been rather unstable, but information of 4245 wind turbines is pre- 
sented, of which over 3500 is connected to the public grid. Each 
windmill registration refers to a code in the 1:100,000 maps from 
Geodaetisk Institut so that its location can be determined. Data on 
the efficiency, manufacturer and the year and month of installation 
are included. Two lists is presented according to the windmills po- 
sition and the name of the manufacturer. (CLS). 
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Refer also to citation(s) 21648 


1706 Wind Energy Engineering 
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21268 (ETSU-N-118 vp.) New aerodynamic systems for the 
prevention of overspeed and regulation of power of HAWTs. 
Jamieson, P. (Howden (James) and Co. Ltd., Glasgow (United 
Kingdom)). AEA Environment and Energy, Harwell (United King- 
dom); International Energy Agency, 75 - Paris (France). Jan 1991. 
(CONF-9011269-: 4. IEA symposium on the aerodynamics of wind 
turbines, Rome (italy), 20-21 Nov 1990). In Proceedings of the 
fourth IEA symposium on the aerodynamics of wind turbines, 
ENEA Casaccia Research Laboratory, Rome (IT), 20-21 November 
1990. 156p. Order Number DE92777705. Source: OSTI; NTIS 
(US Sales Only). 

The use of aerodynamic brakes to keep the rotor at a safe speed 
in all design wind conditions is discussed, and conventional de- 
vices such as leading edge spoiler, a vented aileron and a rotating 
tip are examined. Wind tunnel tests on the patented Sledge device 
are described. Aerodynamic regulation systems for a 45M wind tur- 
bine are compared, and loading implications are discussed. (UK). 


21269 (ETSU-N-120) Proceedings of a workshop on me- 
chanical systems for wind turbines. AEA Environment and 
Energy, Harwell (United Kingdom); British Wind Energy Associa- 
tion, London (United Kingdom). 1990. 219p. (CONF-9006417-: 
Workshop on mechanical systems for wind turbines, Harwell 
(United Kingdom), 26 Jun 1990). Order Number DE92526401. 
Source: OSTI; NTIS (US Sales Only). 

Twelve papers were presented at a one day workshop on 
‘Mechanical Systems for Wind Turbines’. The topics include the re- 
quirements for mechanical systems for both horizontal (HAWT) and 
vertical axis (VAWT) wind turbines, wind turbine standards, reliabil- 


ity and operation of a windfarm, a comparison of aerodynamic 
devices for control and overspread protection of HAWT, hub mech- 
anisms, mechanical transmission configurations, braking systems, 
hydraulic transmission systems and gearboxes. All papers were se- 
lected and indexed separately. (UK). 


21270 (ETSU-N—120 vp.) The requirements for mechanical 
systems for horizontal axis wind turbines. Simpson, P. (Wind 
Energy Group Ltd., Southall (United Kingdom)). AEA Environment 
and Energy, Harwell (United Kingdom); British Wind Energy Asso- 
ciation, London (United Kingdom). 1990. (CONF-9006417-: 
Workshop on mechanical systems for wind turbines, Harwell 
(United Kingdom), 26 Jun 1990). In Proceedings of a workshop on 
mechanical systems for wind turbines, Harwell Laboratory (GB), 26 
June 1990. 219p. Order Number DE92526401. Source: OSTI; 
NTIS (US Sales Only). 

This paper identifies the requirements for horizontal axis wind 
turbine mechanical systems. These relate to aerodynamic control 
systems, pitch mechanisms, brakes, teeter mechanisms, mechani- 
cal power transmission, lubrication systems, electric power/signal 
transmission, yaw mechanisms and lifting systems. (UK). 


21271 (ETSU-N-120 vp.) The requirements for mechanical 
systems for vertical axis wind turbines. Morgan, C.A. (Vertical 
Axis Wind Turbines Ltd., Henel Hempstead (United Kingdom)). 
AEA Environment and Energy, Harwell (United Kingdom); British 
Wind Energy Association, London (United Kingdom). 1990. (CONF- 
9006417—: Workshop on mechanical systems for wind turbines, 
Harwell (United Kingdom), 26 Jun 1990}. In Proceedings of a work- 
shop on mechanical systems for wind turbines, Harwell Laboratory 
(GB), 26 June 1990. 219p. Order Number DE92526401. Source: 
OSTI; NTIS (US Sales Only). 

This paper include a brief review of VAWT development, a de- 
scription of the mechanical systems on the rotor, rotor main 
bearing systems, gearbox and coupling design and auxiliary sys- 
tems. The paper refers specifically to straight bladed VAWTS 
however the principles remain same for Darrieus type. (author). 
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21272 (ETSU-N-120 vp.) Wind turbine standards. Morris, 
C.J.E. (Atkins (W.S.) Engineering Sciences Ltd., Epsom (United 
Kingdom)). AEA Environment and Energy, Harwell (United King- 
dom); British Wind Energy Association, London (United Kingdom). 
1990. (CONF-9006417--: Workshop on mechanical systems for 
wind turbines, Harwell (United Kingdom), 26 Jun 1990). In Pro- 
ceedings of a workshop on mechanical systems for wind turbines, 
Harwell Laboratory (GB), 26 June 1990. 219p. Order Number 
DE92526401. Source: OSTI; NTIS (US Sales Only). 

This paper is concerned with the present position on the prepa- 
ration of standards for wind turbines, particularly in relation to 
safety and mechanica! systems. (author). 


21273 (ETSU-N-120 vp.) Reliability and operation of the 
windtarm of ge. Dekens, M. (Ministry of Public Works, 
Brussels (BE). Administration for Electricity and Electromechanics). 
AEA Environment and Energy, Harwell (United Kingdom); British 
Wind Energy Association, London (United Kingdom). 1990. (CONF- 
9006417-: Workshop on mechanical systems for wind turbines, 
Harwell (United Kingdom), 26 Jun 1990). In Proceedings of a work- 
shop on mechanical systems for wind turbines, Harwell Laboratory 
(GB), 26 June 1990. 219p. Order Number DE92526401. Source: 
OSTI; NTIS (US Sales Only). 

This paper deals with the reliability and operation of the wind tur- 
bines in a windfarm of Zeebrugge. It focuses on the mechanical 
systems and the experience of 41 months operation. The energy 
production reached 8,122 MWh per year which is about 30% more 
than previously expected. (UK). 


21274 (ETSU-N—120 vp.) A comparison of aerodynamic de- 
vices for control and overspeed protection of HAWTs. 
Jamieson, P. (Howden (James) and Co. Ltd., Glasgow (United 
Kingdom)); Agius, P. AEA Environment and Energy, Harwell 
(United Kingdom); British Wind Energy Association, London (United 
Kingdom). 1990. (CONF-9006417—: Workshop on mechanical sys- 
tems for wind turbines, Harwell (United Kingdom), 26 Jun 1990). In 
Proceedings of a workshop on mechanical systems for wind tur- 
bines, Harwell Laboratory (GB), 26 June 1990. 219p. Order 
Number DE92526401. Source: OSTI; NTIS (US Sales Only). 

This article reviews the existing aerodynamic options for the reg- 
ulation of HAWTs - both power limiting and overspeed prevention. 
Two new ideas are presented: the sliding leading edge (SLEDGE) 
and the flying leading edge (FLEDGE). Emphasis is placed on de- 
veloping a rational approach to establish the effectiveness of an 
aerodynamic control device. Overspeed performance is discussed 
in detail. Consideration is given to control characteristics (active 
and passive), and particularly how to minimise the size of a device 
and the associated actuation loads. (author). 


21275 (ETSU-N-120 vp.) Hub mechanisms. Haines, R.S. 
(Wind Energy Group Ltd., Southall (United Kingdom)); Henderson, 
G.M. AEA Environment and Energy, Harwell (United Kingdom); 
British Wind Energy Association, London (United Kingdom). 1990. 
(CONF-9006417—: Workshop on mechanical systems for wind tur- 
bines, Harwell (United Kingdom), 26 Jun 1990). In Proceedings of 
a workshop on mechanical systems for wind turbines, Harwell Lab- 
oratory (GB), 26 June 1990. 219p. Order Number DE92526401. 
Source: OSTI; NTIS (US Sales Only). 

This paper considers that mechanisms and in particular pitch 
mechanisms for wind turbines. Actuation possibilities from the nee- 
die in the hub and in the through-shaft are outlined. (UK). 


21276 (ETSU-N—120 vp.) Mechanical transmission system 
configuration. Brown, A. (John Brown Engineering Ltd. (GB)). 
AEA Environment and Energy, Harwell (United Kingdom); British 
Wind Energy Association, London (United Kingdom). 1990. (CONF- 
9006417—: Workshop on mechanical systems for wind turbines, 
Harwell (United Kingdom), 26 Jun 1990). In Proceedings of a work- 
shop on mechanical systems for wind turbines, Harwell Laboratory 
(GB), 26 June 1990. 219p. Order Number DE92526401. Source: 
OSTI; NTIS (US Sales Only). 

This paper outlines the options and factors which have to be 
considered in the design of wind turbine mechanical transmission 
systems. In this instance the mechanical transmission system is 
taken to mean equipment between the turbine rotor hub and the 





generator input flange. The discussion is aimed specifically at hori- 
zontal axis turbines but may obviously have some relevance to 
alternative designs. (author). 


21277 (ETSU-N—-120 vp.) Implementation and optimisation 
of mechanical braking and safety systems. Wilson, R.A. (Peak 
Transmissions Ltd. (GB)). AEA Environment and Energy, Harwell 
(United Kingdom); British Wind Energy Association, London (United 
Kingdom). 1990. (CONF-9006417—: Workshop on mechanical sys- 
tems for wind turbines, Harwell (United Kingdom), 26 Jun 1990). In 
Proceedings of a workshop on mechanical systems for wind tur- 
bines, Harwell Laboratory (GB), 26 June 1990. 219p. Order 
Number DE92526401. Source: OSTI; NTIS (US Sales Only). 

The function of a mechanical brake system on the rotor drive of 
a wind turbine is to apply sufficient braking torque to bring the ma- 
chine safely to rest from an overspeed condition. The brakes 
discussed in this paper are hydraulic controlled disc brakes for 
three theoretical horizontal axis machines with 30 m, 45 m and 60 
m rotor diameter and one vertical axis machine. The paper dis- 
cusses the effect that brake position has on the design loads of the 
transmission and how the working temperature of the brake affects 
the brake disc size. The temperature and speed limitations of both 
friction lining and disc materials are discussed narrowing the 
options available. Brake control systems are discussed drawing ex- 
amples from other industries and the benefits of using a ‘constant 
retardation’ brake system are highlighted. (UK). 


21278 (ETSU-N-120 vp.) Hydrostatic transmission for a 
1MW wind turbine. Fawcett, S. (GEC (GB)). AEA Environment 
and Energy, Harwell (United Kingdom); British Wind Energy Asso- 
ciation, London (United Kingdom). 1990. (CONF-9006417-: 
Workshop on mechanical systems for wind turbines, Harwell 
(United Kingdom), 26 Jun 1990). In Proceedings of a workshop on 
mechanical systems for wind turbines, Harwell Laboratory (GB), 26 
June 1990. 219p. Order Number DE92526401. Source: OSTI; 
NTIS (US Sales Only). 

This design study performs an assessment of the technical and 

economic feasibility of replacing the existing mechanical transmis- 
sion of a 1 mw wind turbine generator with a hydraulic transmission 
system using commercially available components. (UK). 
21279 (ETSU-N—120 vp.) The torque limiting gearbox. Hen- 
derson, G. (Wind Energy Group Ltd., Southall (United Kingdom)). 
AEA Environment and Energy, Harwell (United Kingdom); British 
Wind Energy Association, London (United Kingdom). 1990. (CONF- 
9006417—: Workshop on mechanical systems for wind turbines, 
Harwell (United Kingdom), 26 Jun 1990). In Proceedings of a work- 
shop on mechanical systems for wind turbines, Harwell Laboratory 
(GB), 26 June 1990. 219p. Order Number DE92526401. Source: 
OSTI; NTIS (US Sales Only). 

The torque-limiting gearbox is a new approach to wind turbine 
power control which combines features of previous configurations, 
in particular variable speed and hydrostatic transmissions, but does 
so in a way which departs minimally from the industry standard 
transmission of a turbine, gearbox and generator. It has minimum 
additional costs associated with it, such costs being more than 
offset by the benefit of uprating the wind turbine generator by en- 
abling a reduced gearbox service factor. In this presentation, the 
first half describes the demonstration project in Devon, concentrat- 
ing firstly on the operating principles which were to be 
demonstrated, secondly on the project implementation, and thirdly 
on the results to date. The second half outlines the argument for 
cost-effectiveness of the torque limiting gearbox and addresses the 
reliability issues. (author). 


21280 (ETSU-N-120 vp.) Drives for high torque applica- 
tlons. Bristow, N. (Markham and Co. Ltd. (GB)). AEA Environment 
and Energy, Harwell (United Kingdom); British Wind Energy Asso- 
ciation, London (United Kingdom). 1990. (CONF-9006417-: 
Workshop on mechanical systems for wind turbines, Harwell 
(United Kingdom), 26 Jun 1990). In Proceedings of a workshop on 
mechanical systems for wind turbines, Harwell Laboratory (GB), 26 
June 1990. 219p. Order Number DE92526401. Source: OSTI; 
NTIS (US Sales Only). 

This talk is by way of introduction to a study that is about to be 
undertaken by Markham for VAWT on alternative gearbox/generator 
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arrangements for vertical axis WTGs. The talk also introduces ap- 
propriate technology from a different engineering field. (author). 


21281 (ETSU-N—120 vp.) Dynamic brake and friction mate- 
rial tests for a 640 KW wind turbine. Bubenzer, G.K. (Steiber 
GmbH, Freudenberg (DE)). AEA Environment and Energy, Harwell 
(United Kingdom); British Wind Energy Association, London (United 
Kingdom). 1990. (CONF-9006417—: Workshop on mechanical sys- 
tems for wind turbines, Harwell (United Kingdom), 26 Jun 1990). In 
Proceedings of a workshop on mechanical systems for wind tur- 
bines, Harwell Laboratory (GB), 26 June 1990. 219p. Order 
Number DE92526401. Source: OSTI; NTIS (US Sales Only). 

The intention of this paper is to demonstrate briefly the proce- 
dures and results of tests carried out to establish a lay-out for a 
wind turbine service brake. The paper reviews the following as- 
pects: (1) the brake lay-out requirements, (2) the selected system, 
(3) the dynamic test of brake and friction material and (4) the eval- 
uation. (author). 


21282 (ETSU-WN-5004) Design and analysis techniques 
tor wind turbines in unsteady environments. Hales, R.L.; Gar- 
side, A.J. Department of Energy, London (United Kingdom); 
Energy Technology Support Unit, Harwell (United Kingdom); 
Cranfield Inst. of Tech., Bedford (United Kingdom). School of Me- 
chanical Engineering. 1991. 218p. Order Number DE92526332. 
Source: OSTI; NTIS (US Sales Only). 

This final report concludes a research contract to investigate the 
unsteady aerodynamic loads to which both horizontal and vertical 
axis wind turbines are subject. Full details of the unsteady aerody- 
namic methods for both wind turbine configurations are reported. 
The models used, part analytical and part empirical, have been 
developed and proven in the fixed- and rotary-wind aircraft and tur- 
bomachinery fields. The mathematical models have been encoded 
to form a suite of FORTRAN computer programs for use in the de- 
sign and analysis of wind turbines. The programs may be used for 
the prediction of unsteady aerodynamic loads on a rigid rotor blade 
operating within an unsteady flow environment; rigid out-of-plane 
blade motion may also be accommodated in the existing programs. 
It is intended however that the aerodynamics programs be coupled 
with a suitable structural dynamics code to enable the determina- 
tion of total unsteady loads. The aerodynamics programs are 
applied to representative machines and the predictions compared 
to available experimental data. Recommendations are made for 
further development and refinements. of the methods to 
the large wind turbines planned for the U.K. is described in sepa- 
rate Appendices. (author). 


21283 (ETSU-WN-5046) Fatigue evaluation of wood lami- 
nates for the design of 100M diameter wind turbine blades. 
Bonfield, P.W.; Ansell, M.P. Bath Univ. (United Kingdom). School 
of Materials Science. 1991. 128. Order Number DE92524810. 
Source: OSTI; NTIS (US Sales Only). 

The fatigue properties of wood laminates have been evaluated in 
axial tension, compression and shear. A complete constant life dia- 
gram has been constructed for Khaya ivorensis (African mahogany) 
from S-N curves at various R ratios. The form of S-N curves for 
laminated Douglas fir has been compared with those for Khaya. 
The effect of sample size on fatigue life has been investigated and 
samples have been subj to variable amplitude loads in order 
to assess the validity of Miner’s Rule for wood laminates. (author). 


21284 (ETSU-WN-5087) Aerodynamic performance 

tion for the stalling HAWT rotor. Rawilinson-Smith, R.1.; Hales, 
R.L. Cranfield Inst. of Tech., Bedford (United Kingdom). School of 
Mechanical Engineering. 1991. 194p. Order Number DE92524819. 
Source: OSTI; NTIS (US Sales Only). 

This report describes the production of a refined and validated 
model of the aerodynamic performance of a stalled wind turbine ro- 
tor, implemented as a suite of computer programmes, in steady 
axial flow. The new model makes use of more complex computa- 
tional tools, treating the problem in three dimensions and including 
solutions of both the inviscid outer flow and viscous boundary 
layer. The model should allow the aerodynamic design of a 
medium to large scale fixed pitch rotor to be tackled with increased 
confidence. (UK). 
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21285 (ETSU-WN-5122) Directly coupled slow speed wind 
turbine alternators: The application of directiy coupled slow 
speed generators to horizontal and vertical axis wind turbine 
systems of medium and large power rating. Stage 2: Prelim: 
nary design. Mitcham, A.J.; Cullen, J.J.A.; Little, A.; Prothero, 
D.H. Department of Energy, London (United Kingdom); Energy 
Technology Support Unit, Harwell (United Kingdom); NEI Interna- 
tional Research and Development Co. Ltd., Newcastle-on-Tyne 
(United Kingdom). Apr 1991. 110p. Project 13530;Con- 
tract E/5A/Con/5122/2028. (NEI-IRD-91-17). Order Number 
DE92526333. Source: OSTI; NTIS (US Sales Only). 

This report describes the results of a preliminary design study of 
directly coupled wind turbine generators and follows the earlier pilot 
study undertaken by NEI-IRD in 1988. The study considers a num- 
ber of detailed aspects of the electrical, mechanical and thermal 
design of these slow speed machines. It is shown that there are a 
number of conflicting requirements to the design, including the 
need to minimise generator weight and the need to minimise its 
cost and maximise its efficiency. Cost estimates are given for a 
number of vertical axis generator designs and the dependency of 
cost upon generator diameter and number of poles is discussed. 
Further effort is required to establish preferred designs on the 
basis of weight, cost and efficiency trade-offs. Other recommenda- 
tions for further work are also made. (author). 


21286 (ETSU-WN-5132) Dynamic and aerodynamic loads 
on a stal-reguiated VAWT. Andersen, M.B. Vertical Axis Wind 
Turbines Ltd., Henel Hempstead (United Kingdom). 1992. 36p. Or- 
der Number DE92524797. Source: OSTI; NTIS (US Sales Only). 

This study demonstrated the validation of aerodynamic and 
structural models for the VAWT 60, the performance of the rotor 
design which will be used on future machines and the integration 
of the machine with the distribution system. (UK). 


21287 (ETSU-WN-6014) Comparative fatigue tests on fillet 
welded joints under various types of variable amplitude load- 
ing. Gurney, T.R. Welding Inst., Cambridge (United Kingdom). 
1992. 52p. Order Number DE92524807. Source: OSTI; NTIS (US 
Sales Only). 

Comparative fatigue tests have been carried out on one type of 
fillet welded joint using two types of loading spectrum. Both con- 
sisted of a Rayleigh distribution of stress ranges but the block 
lengths were 1024 and 131072 cycles respectively. For each block 
length the individual cycles were applied at two different stress ra- 
tios and in four different orders, although the rainflow cycle counts 
were identical for each variant. It has been shown that the order of 


application of the cycles gives significant differences in life to fail- 
ure. (author). 


21288 (ETSU-WN-6018) Investigation of torque control us- 
ing a variable slip induction generator. Bossanyi, E.A.; Gamble, 
C.R. Wind Energy Group Ltd., Southall (United Kingdom). 1991. 
87p. Order Number DE92524813. Source: OSTI; NTIS (US Sales 
Only). 

An investigation of the possibilities of using a variable slip induc- 
tion generator to control wind turbine transmission torque has been 
carried out. Such a generator consists of a wound rotor induction 
generator with its rotor winding connected to an external variable 
resistance circuit. By controlling the external resistance, the torque- 
slip characteristic of the generator can be modified, allowing 
efficient, low-slip operation below rated wind speed and compliant, 
high-slip operation above rated, where the additional losses are of 
no consequence but the resulting compliance allows a much re- 
duced duty to be specified for the transmission and gearbox. A 
number of hardware options have been investigated for the variable 
resistance rotor circuit, the main options being either a rectifier and 
DC chopper or an AC regulator. Both of these options use semi- 
conductor switching devices, for which the relative merits of 
thyristors, MOSFETs, GTOs and transistors have been investigated. 
A favoured scheme consisting of an AC regulator using GTOs has 
been provisionally selected. This choice uses some non-standard 
equipment but is expected to give negligible problems with har- 
monics. A comprehensive simulation model has been set up and 
used to investigate the behaviour of the whole system. (author). 
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21289 (ETSU-WN-6041) Effect of blade root geometry on 
the stalling of a rotor: Final report. Brown, C.J.; Graham, J.M.R. 
Department of Energy, London (United Kingdom); Energy Technol- 
ogy Support Unit, Harwell (United Kingdom); Imperial Coll. of 
Science and Technology, London (United Kingdom). 1991. 29p. 
Contract E/SA/CON/6041/2347. Order Number DE92526331. 
Source: OSTI; NTIS (US Sales Only). 

This report describes experimental work carried out on a wind 
turbine at low tip speed ratios in a wind tunnel. The root region of 
the blades was modified from the previously tested geometry and 
the pressure distributions measured at different radial stations com- 
pared with those previously obtained in order to investigate if the 


rotor stall was significantly sensitive to the blade root geometry. 
(author). 


21290 (NEI-DK-861) Control system for a wind/diesel sys- 
tem. Eksamensprojekt - IMSOR, 43/91. Lykke Christensen, S. 
Technical Univ. of Denmark, Lyngby (Denmark). Inst. of Mathemati- 
cal and Operations Research; Risoe National Lab., Roskilde 
(Denmark); Danmarks Tekniske Hoejskole, Lyngby (Denmark). Ser- 
volaboratoriet. 1991 96p. (In Danish). Order Number DE92518819. 
Source: OSTI; NTIS (US Sales Only). 

The development of a computerized contro! system for a wind/ 
diesel (a diesel generator parallel with a windmill) plant is de- 
scribed. The two applicable configurations and the state of the 
system are clarified. The system's components can be controlled 
with the help of a number of signals which form the background for 
the specification of the choice of hardware. On the basis of the 
diagram of the wind/diesel’s condition the control programme is de- 
veloped. This programme organizes the control of the plant after 
weighing up a number of criteria in the control strategy. (AB). 


21291 (NREL/TP-253-4252) Cooperative field test program 
for wind systems: Final report. Bolimeier, W.S. Il; Dodge, D.M. 
National Renewable Energy Lab., Golden, CO (United States). Mar 
1992. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92001209. Source: OSTI; NTIS; GPO Dep. 

The objectives of the Federal Wind Energy Program, managed 
by the US Department of Energy (DOE), are (1) to assist industry 
and utilities in achieving a multi-regional US market penetration of 
wind systems, and (2) to establish the United States as the world 
leader in the development of advanced wind turbine technology. In 
1984, the program conducted a series of planning workshops with 
representatives from the wind energy industry to obtain input on 
the Five-Year Research Plan then being prepared by DOE. One 
specific suggestion that came out of these meetings was that the 
federal program should conduct cooperative research tests with in- 
dustry to enhance the technology transfer process. It was also felt 
that the active involvement of industry in DOE-funded research 
would improve the state of the art of wind turbine technology. DOE 
established the Cooperative Field Test Program (CFTP) in re- 
sponse to that suggestion. This program was one of the first in 
DOE to feature joint industry-government research test teams 
working toward common objectives. 


21292 (NREL/TP-257-4099) A surface definition code for 
turbine blade surfaces. Yang, S.L. (Michigan Technological Univ., 
Houghton, MI (United States)); Oryang, D.; Ho, M.J. National Re- 
newable Energy Lab., Golden, CO (United States). May 1992. 
207p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. Order Number DE92010574. 
Source: OSTI; NTIS; GPO Dep. 

A numerical interpolation scheme has been developed for gener- 
ating the three-dimensional geometry of wind turbine blades. The 
numerical scheme consists of (1) creating the frame of the blade 
through the input of two or more airfoils at some specific spanwise 
stations and then scaling and twisting them according to the pre- 
scribed distributions of chord, thickness, and twist along the span 
of the blade; (2) transforming the physical coordinates of the blade 
frame into a computational domain that complies with the interpola- 
tion requirements; and finally (3) applying the bi-tension spline 
interpolation method, in the computational domain, to determine 
the coordinates of any point on the blade surface. Detailed descrip- 
tions of the overall approach to and philosophy of the code 
development are given along with the operation of the code. To 





show the usefulness of the bi-tension spline interpolation code de- 
veloped, two examples are given, namely CARTER and MICON 
blade surface generation. Numerical results are presented in both 
graphic data forms. The solutions obtained in this work show that 
the computer code developed can be a powerful tool for generating 
the surface coordinates for any three-dimensional blade. 


21293 (NREL/TP—442-4822) Yaw dynamics of horizontal 
axis wind turbines: Final report. Hansen, A.C. (Utah Univ., Salt 
Lake City, UT (United States)). National Renewable Energy Lab.., 
Golden, CO (United States); Utah Univ., Salt Lake City, UT (United 
States). May 1992. 175p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE92001245. Source: OSTI; NTIS; GPO Dep. 

Designers of a horizontal axis wind turbine yaw mechanism are 
faced with a difficult decision. They know that if they elect to use a 
yaw- controlled rotor then the system will suffer increased initial 
cost and increased inherent maintenance and reliability problems. 
On the other hand, if they elect to allow the rotor to freely yaw they 
known they will have to account for unknown and random, 
bounded, yaw rates. They will have a higher-risk design to trade-off 
against the potential for cost savings and reliability improvement. 
The risk of a yaw-free system could be minimized if methods were 
available for analyzing and understanding yaw behavior. The com- 
plexity of yaw behavior has, until recently, discouraged engineers 
from developing a complete yaw analysis method. The objectives 
of this work are to (1) provide a fundamental understanding of free- 
yaw mechanics and the design concepts most effective at 
eliminating yaw problems, and (2) provide tested design tools and 
guidelines for use by free-yaw wind systems manufacturers. The 
emphasis is on developing practical and sufficiently accurate de- 
sign methods. 


21294 (RISO-M-2924) Experimental study of flow modifica- 
tion inland from a coast for nonneutral conditions. Sempreviva, 
A.M.; Larsen, S.E.; Mortensen, N.G. Risoe National Lab., Roskilde 
(Denmark). and Wind Energy. Jan 1992. 4ip. Order 
Number DE92518875. Source: OSTI; NTIS (US Sales Only). 

During a two-year period measurements were obtained along 
four meteorological masts placed from the coastline to 30 km in- 
land at the North Sea coast of Jutland in Denmark (the JYLEX 
experiment). The data were organized to show the behaviour of 
the most important parameters of the turbulent structure when a 
flow passes from over-sea to over-land conditions. The results are 
Stratified according to season, day and night, and wind direction. 
(au) (4 tabs., 14 ills., 12 refs.). 


21295 (RISO-M-2945) Measurements on Bonus Kombi 31 
m, 35 rpm. Markkilde Petersen, S.; Thomsen, K. Risoe National 
Lab., Roskikde (Denmark). Test Station for Wind Turbines; Risoe 
National Lab., Roskilde (Denmark). Meteorology and Wind Energy. 
Dec 1991. 140p. Contract ENS-1364/90-0006. Order Number 
DE92518824. Source: OSTI; NTIS (US Sales Only). 

EFP-90. 

The report describes measurements carried out on a Bonus 
Kombi 300 kW wind turbine in the period January-April 1991. The 
measurements were carried out at the Test Station for Wind Tur- 
bines, Risoe. The turbine was subject to changes during the 
measurements to investigate the influence of some operational pa- 
rameters as following; rated power, rotational speed and blade 
pitch angles. The measurements provides basis for a thorough in- 
vestigation of the influence of rotor stiffnmesses (Yaw and Tilt) on 
wind turbine dynamics. In a later project these parameters are to 
be changed on the turbine. The test site, the wind turbine, the data 
acquisition system and the calibration procedure is described, and 
an overview of the measurements carried out is given. The perfor- 
mance of the preliminary configuration is illustrated and direct time 
tracks of several structural loads and meteorology measurements 
are given at three different wind speeds. The structural loads are 
analyzed statistically and 10 minute means, standard deviations, 
maximum and minimum values are shown as a function of wind 
speed. Dynamic response analysis of the wind turbine is carried 
out during stillstand and at 35 rpm at different wind speeds. The 
wind turbine fatigue loads are rainflow counted and 20 years fa- 
tigue load spectra are estimated. (au) (22 tabs., 169 ills., 9 refs.). 
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21296 (DOE/CE/40543—1.3) Atmospheric fluid bed cogener- 
ation air heater experiment: Task 1.3, ASME Code certification 
testing. Bynum, J.E. (ABB Combustion Engineering Systems, 
Chattanooga, TN (United States). Metallurgical and Materials Lab.); 
Ellis, F.V.; Roberts, B.W. Westinghouse Electric Corp., Orlando, FL 
(United States); ABB Combustion Engineering Systems, Chat- 
tanooga, TN (United States). Metallurgical and Materials Lab. 28 
Feb 1990. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-82CE40543. Order Number 
DE92008178. Source: OSTI; NTIS; GPO Dep. 

The AFB Cogeneration Air Heater Experiment is a testing pro- 
gram under contract with the Department of Energy through 
Westinghouse Electric Corporation to obtain data for designing a 
coal-fired circulating fluidized bed cogeneration plant producing 
steam, electricity, and hot air for an applicable industrial customer. 
The hot air portion of the system involves a fluid bed heat 
exchanger which gives up heat to air cooled tubes. Clean com- 
pressed air enters the tubes at 520F and is heated to 1500F. The 
proposed material for the heat exchanger tubes is Type 304H 
Stainless Steel. The AFB unit will be designed by the rules speci- 
fied in Section | or Section Vill, Division 1 of the ASME Boiler and 
Pressure Vessel Code which includes tables of maximum allowable 
stresses for various materials as a function of temperature. For 
Type 304H Stainless Steel, the allowable stress values in the Code 
are only given to a maximum temperature of 1500F. To heat air 
inside the heat exchanger tubes to 1500F, the outside metal tem- 
perature will obviously exceed that level. Therefore, the purpose of 
this subtask is to obtain data required to apply for Code certifica- 
tion of TP 304H SS at metal temperatures up to 1650F. A series of 
tensile and creep-rupture tests were conducted on Type 304H 
Stainless Steel bar with the objective of extending the allowable 
stress tables in the ASME Boiler and Pressure Vessel Code for 
this material from 1500F to 1650F. Material representing five heats 
of 3/4-inch diameter bar was procured for which three heats were 
selected for the test program. Final heat selection was based on 
chemical analysis, metallographic structure, room-temperature ten- 
sile properties, and short-term creep-rupture screening tests. 


21297 (DOE/CE/40543-8.1) Atmospheric fluid bed cogener- 
ation air heater experiment: Material evaluations: Task 8, 
Observe, reduce and review test data. Roczniak, W.R. (ABB 
Combustion Engineering Systems, Chattanooga, TN (United 
States)); Turek, D.G. Westinghouse Electric Corp., Orlando, FL 
(United States); ABB Combustion Engineering Systems, Chat- 
tanooga, TN (United States). May 1991. 186p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
82CE40543. Order Number DE92008177. Source: OSTI; NTIS; 
GPO Dep. 

Cogeneration and power cycles involving indirect-fired gas tur- 
bines are being investigated to achieve high electric efficiency using 
coal. Studies have shown the potential of these systems, but few 
have been built. One of the uncertainties is the selection of suitable 
heat exchanger materials which can be used at the high tempera- 
tures required. The purpose of the AFB Cogeneration Air Heater 
Experiment was to determine which materials would be suitable for 
use in a fluid bed system with metal temperatures up to about 
1600°F (871°C). Many candidate materials were tested in a 6’x 6’ 
bubbling fluidized bed combustor for up to 2000 hours at tempera- 
tures up to 1600°F (871°C). This report presents the results of 
Combustion Engineering's testing and analysis and an evaluation 
of suitable materials. The best materials in this test program were 
$S310, HR3C, Incoloy 800H, and 8XA. Used for a fluidized bed air 
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heater, any of these materials would be expected to last at least 10 
to 20 years if the actual fluidized bed environment were not worse 
(more corrosive or erosive) than that in the 6’x 6’ test facility. 


21298 $(DOE/CE/40543-8.2) Atmospheric fluid bed cogener- 
ation air heater experiment: Materials evaluation for an in-bed 
heater exchanger to heat air to 1500°F (816°C): Task 8, Ob- 
serve, reduce and review test data. Datsko, S.C. (Babcock and 
Wilcox Co., Alliance, OH (United States). Research and Develop- 
ment Div.); Domian, H.A.; Mohammed, S. Westinghouse Electric 
Corp., Orlando, FL (United States); Babcock and Wilcox Co., Al- 
liance, OH (United States). Research and Development Div. Apr 
1991. 188p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-82CE40543. Order Number 
DE92008176. Source: OSTI; NTIS; GPO Dep. 

This Executive Summary, Final Report, presents the results of 
the Department of Energy-sponsored program to evaluate a cogen- 
eration system which integrated an indirectly heated open cycle 
gas turbine with an atmospheric fluidized bed fired with coal. This 
concept uses combinations of steam and 1500°F (816°C) pressur- 
ized air to generate electricity, process air and process steam. After 
giving an overview of the advanced fluidized bed air heater technol- 
ogy program, this report reviews the results of testing various air 
heater candidate materials for up to 2000 hours in a 1.8m x 1.8m 
bubbling atmospheric fluidized bed test facility. For heat exchanger 
tubing materials operating at outside metal surface temperatures 
above 1400°F(760°C), our first choice is 304H stainless steel clad 
with TP310 stainless steel. The main reasons for the choice of this 
combination are the corrosion resistance of the TP 310 SS, the 
strength at temperature of the 304H SS and our familiarity with 
fabrication of boiler superheaters from 304H SS. We chose Inconel 
800H clad with TP310 stainless steel as a close second. This com- 
bination also has good corrosion resistance and strength. We are 
concerned that the Inconel may degrade rapidly if the 310 SS 
cladding is locally breached. At lower temperatures, where the 
strength is adequate, monolithic TP 310 SS tubes may be used. 
For butt weldments between tube lengths our first and second 
choices are 308 SS and 21-33FM for the 304H/310 and 800H/310 
tubes, respectively. For the uncooled supports Alloy Casting Insti- 
tute (ACI) alloys, HK40 and HH are our first and second choices, 
respectively. In general, the high chromium materials were the 
most corrosion resistant and the high nickel materials the least re- 
sistant. We saw no evidence of significant erosion. We saw no 
definite effect of bedside metal temperature on material wastage. 


21299 (DOE/CE/40543-8.3) Atmospheric fluid bed cogener- 
ation alr heater experiment: Test data analysis and materials 
evaluation, Volume 1: Task 8: Observe, reduce and review test 
data. Carli, G. (Foster Wheeler Development Corp., Livingston, NJ 
(United States)); Kegel, W. Westinghouse Electric Corp., Orlando, 
FL (United States); Foster Wheeler Development Corp., Livingston, 
NJ (United States). May 1991. 312p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-82CE40543. 
Order Number DE92008179. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of the work done by Foster 
Wheeler Development Corporation during the Atmospheric Fluid 
Bed Cogeneration Air Heater Experiment. The basic purpose of the 
test was to select and test candidate materials for use in a flu- 
idized bed air heater with a 1500°F (816°C) working flux exit 
temperature. The ultimate objective was to provide the air heater 
manufacturers with a data base to enable them to predict tube life 
at relatively high metal temperatures [up to 1600°F (871°C)] in a 
fluidized bed environment. The test consisted to ten test segments 
conducted between March 1988 and August 1989, with an accumu- 
lated operating time of approximately 2000 hours at test conditions. 
Extensive analyses of the combustor operating data were per- 
formed to determine the actual conditions to which the specimens 
were exposed, the exposure duration, and the metal temperatures 
of the specimens. The candidate materials were selected on the 
basis of industry experience and laboratory testing. The life history 
of the specimen was closely documented from the beginning of the 
actual fabrication, through operation of the test, to detailed analysis 
of the exposed specimens. Extensive post-test metallurgical analy- 
ses of the test materials were conducted to predict the erosion and 
corrosion rates of the various candidate materials. The test articles 
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included tube platens assembled into a typical fluidized bed tube 
bundle, ring specimens mounted on air-cooled probes, and mate- 
rial coupons mounted on uncooled probes. 


21300 (DOE/CE/40543-10) Atmospheric fluidized bed co- 
generation generic studies and air heater e: : Final 
report, Executive summary. Bannister, R.L. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (United States). Science and Technology 
Center); Whitlow, G.A. Westinghouse Electric Corp., Orlando, FL 
(United States); Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. Jul 1991. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-82CE40543. Order Number DE92008175. Source: 
OSTI; NTIS; GPO Dep. 

This executive summary, final report, presents the results of the 
Department of Energy-sponsored program to evaluate a cogenera- 
tion system which integrated an indirectly heated open cycle gas 
turbine with an atmospheric fluidized bed fired with coal. This con- 
cept uses combinations of steam and 1500°F (816°C) pressurized 
air to generate electricity, process air and process steam. Nine 
cogeneration systems, based on the bubbling, circulating and su- 
percharged fluidized bed air heater concepts were conceptually 
designed, priced and evaluated. Westinghouse concluded that the 
economics of the cogeneration systems were very sensitive to the 
life of the in-bed heat exchanger. After giving an overview of the 
advanced fluidized bed air heater technology program, this report 
reviews the results of testing various air heater candidate materials 
for up to 2000 hours in a 6-ft x 6-ft (1.8 m x 1.8 m) bubbling atmo- 
spheric fluidized bed test facility. Two platens which had previously 
been used in the bed had an additional 1000 hours of exposure 
making a total of 3000 hours. Results of these tests were used to 
quantify material corrosion rates. Tube life predictions were made 
by each boiler manufacturer based upon their metallurgical exami- 
nations. For tubing alloys (with and without cladding), weldments 
and filler material, and supports and clamps, several materials 
were selected which should have a 10-year life expectancy when 
used under the fluidized bed operating conditions achieved in this 
study. The fluidized bed air heater cycle offers the potential for a 
low-cost, uncomplicated method of burning high-sulfur-bearing coal 
in an environmentally acceptable manner. 


21301 (DOE/METC-91/6123-Vol.1, pp. 27-34) Combustion 
Engineering IGCC repowering project. Thibeault, P.R. (Combus- 
tion Engineering, Inc., Windsor, CT (United States)); Gibson, C.R. 
USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1991. DOE Contract FC21-91MC26308. (CONF- 
9108116—Vol.1: 11. annual gasification and gas stream cleanup 
system contractor's review meeting, Morgantown, WV (United 
States), 13-15 Aug 1991). In Proceedings of the eleventh annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 375p. Order Number DE92001101. Source: 
OSTI; NTIS. 

The objective of this project is to demonstrate the Combustion 
Engineering, Inc. (C-E) advanced integrated coal gasification com- 
bined cycle system (IGCC) which is capable of providing high 
performance, cost competitive, environmentally compliant electric 
power. The integrated performance to be demonstrated will include 
all major subsystems in the IGCC system including coal feeding, 
C-E’s advanced air-blown coal gasification, advanced methods of 
coal cleanup, a conventional combustion turbine appropriately 
adapted to utilize low-Btu coal gas as fuel, and the integration of 
the combustion turbine with the existing plant steam system to pro- 
vide a combined cycle. Background information is given on the C-E 
gasification process, process development, and commercial appli- 
cation. The current project is described. 


21302 (DOE/METC—91/6123-Vol.1, pp. 98-102) Heavy duty 
gas turbine combustion tests with simulated low Btu coal gas. 
Battista, R.A. (GE Power Systems, Schenectady, NY (United 
States)); Maxwell, G.P.; Allen, R.P. USDOE Morgantown Energy 
Technology Center, WV (United States). Aug 1991. DOE Contract 
FC21-91MC27221. (CONF-9108116—Vol.1: 11. annual gasification 
and gas stream cleanup system contractor's review meeting, Mor- 
gantown, WV (United States), 13-15 Aug 1991). In Proceedings of 
the eleventh annual gasification and gas stream cleanup systems 





contractors review meeting. Volume 1. 
DE92001101. Source: OSTI; NTIS. 

This program has the objectives to: Parametrically determine the 
effects of moisture, nitrogen and carbon dioxide as diluents so that 
the combustion characteristics of many varieties of gasification 
product gases can be reasonably predicted without physically 
testing each specific gas composition; determine emissions charac- 
teristics including NO,, CO, levels etc. associated with each of the 
diluents; operate with two syngas compositions - DOE chosen air- 
blown and integrated oxygen-blown, to confirm that the combustion 
characteristics are in line with predictions; determine if logical re- 
finements to the fuel nozzle will yield improved performance for low 
Btu fuels; determine the conversion rate of ammonia to NOx; and 
determine the effects of methane inclusion in the fuel. The project 
is described. A few results are presented. 


375p. Order Number 


21303 (DOE/METC-—91/6123-Vol.1, pp. 306-320) Integrated 
mild gasification process at a utility site. Battista, J.J. (Pennsyl- 
vania Electric Co., Johnstown (United States)); Zawadski, E.A. 
USDOE Morgantown Energy Technology Center, WV (United 
States). Aug 1991. DOE Contract FG21-89MC26047. (CONF- 
9108116—Vol.1: 11. annual gasification and gas stream cleanup 
system contractor's review meeting, Morgantown, WV (United 
States), 13-15 Aug 1991). In Proceedings of the eleventh annual 
gasification and gas stream cleanup systems contractors review 
meeting. Volume 1. 375p. Order Number DE92001101. Source: 
OSTI; NTIS. 

The Homer City Power Station is owned by Pennsylvania Elec- 
tric Company and New York State Electric and Gas Company. All 
of the plus 100 mesh coal is cleaned. The minus 100 mesh coal is 
recovered and burned in Units 1 and 2. This fine coal is the source 
of significant materials handling, coal processing, coal drying, and 
environmental problems. The HC Owners have been exploring al- 
ternate methods for eliminating the fine coal problems at Homer 
City. This study is being conducted to establish the technical and 
economic feasibility of integrating a Mild Gasification Process, 
MGP, into a large electric power generating site. Using this con- 
cept, the potential exists for significant reduction in capital and 
operating costs, as well as increased process efficiency. The study 
also intends to demonstrate, on a small scale, the production of 
form coke from —100 mesh Upper Freeport Seam coal. The form 
coke so produced will be used to determine the coking characteris- 
tics of the coke for evaluation by steel industry technical personnel. 
Results to date are discussed. 


(ENET-—8700377/1) Systematic calculations of com- 
bined gas-steam-power plants. Rufli, P. Eidgenoessische 
Technische Hochschule, Zurich (Switzerland); Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). 1990. 176p. (In German). Order 
Number DE92529440. Source: OSTI; NTIS; ENET Administration 
und Versand, Postfach 142, CH-3000 Bern 6, Switzerland. 

Combined-cycle power plants comprising a gas turbine topping 
cycle, a heat recovery boiler (without or with firing) and a steam 
turbine bottoming cycle are known to have the highest thermal effi- 
ciency attainable in present-day power plants. This analysis 
pursues the purpose of predicting the influence of cycle and com- 
ponent improvements on plant efficiency. Using a cycle analysis 
procedure based on realistic consistent assumptions, a systematic 
study of parameter influences has been made. The variations con- 
cern the gas turbine cycle as well as the steam cycle (loop layout 
and live steam parameters). Component characteristics like effi- 
ciencies and pressure drops are represented by physically 
coherent state-of-the-art data. The analysis is performed as a para- 
metric study, with the plant power rating being eliminated by 
normalizing the results to units compressor air mass flow. Parame- 
ters varied are the main features of the gas turbine cycle (peak 
temperature ratio and compressor pressure ratio) and the live 
steam pressure, the latter being optimized for maximum efficiency 
within the existing technological limits. Three steam cycle layouts 
of increasing complexibility are considered. The influence of 
second-rank parameters is quantified by sensitivity factors. The re- 
sults comprise the dependence of plant efficiency, heat transfer 
area and specific power output on the gas turbine cycle used with 
optimized steam cycles of varying complexity. It is shown that aux- 
iliary firing in the boiler up to max. 1000 deg. C permits the use of 
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steam cycles which yield combinations of high efficiency with very 
high specific plant power at moderately increased complexity of the 
overall plant. (author) figs., tabs., 32 refs. 


21305 (ETDE/JP-mf-92526270, pp. 71-82) Demonstration 
test on methanol conversion of oll burning thermal power 
plants.: Research and development of methanol engine sys- 
tem for power generation. In N. (Mitsubishi Heavy 
Industries, Ltd., Tokyo (Japan)). New Energy Development Organi- 
zation, Tokyo (Japan). Oct 1991. 82p. (in Japanese). In NEDO 
alcohol/biomass technology subcommittee (11th business reporting 
conference). Order Number DE92526270. Source: OSTI; NTIS 
(US Sales Only). 

This paper summarizes a proceeding presented at the 11th 
NEDO Business Reporting Conference (October 1991). The devel- 
opment work intended to develop a methanol engine system for 
power generation system, and demonstrate its low pollutivity and 
its contribution to reducing the fuel dependence on petroleum. The 
work is scheduled to last until fiscal 1994. The developmental work 
resulted in such element developments as ignition, jetting and 
combustion systems, and carried out their basic tests. The final ob- 
jective is to develop a six cylinder engine with an output of 500 kW 
class, the NO, emission of 110 ppm or less, and other characteris- 
tics equivalent to or better than existing engines, and to conduct its 
demonstration tests and system evaluations. Fiscal 1990 was used 
to discuss decisions on the specification for the engine under de- 
velopment based on the result of the element studies, perform 
verification tests on a single cylinder engine for the six cylinder en- 
gine planned for the future development, and confirm that changing 
the one-glow plug system to the two-glow plug system improved 
greatly the heat generation characteristics and waste gas emission 
performance. 14 figs., 3 tabs. 


21306 (NEI-DK-862) Optimization of boller control: Devel- 
opment of adaptive and predictive strategies. Main report. Part 
1. Moelbak, T. Aalborg Universitetscenter (Denmark). Inst. for Elek- 
troniske Systemer; Elsamprojekt A/S, Fredericia (Denmark). Jul 
1990 150p. (In Danish). Order Number DE92518865. Source: 
OSTI; NTIS (US Sales Only). 

The major general control problem in Danish power stations is 
excessive temperature gradients in the superheater system of the 
boilers resulting in reduced plant lifetime, decrease in control 
stability and reduced plant performance. The aims were the devel- 
opment of an adaptive controller of general applicability in the 
power stations and in other industries and the dedicated aspect, 
improved control of the superheater temperatures in a specific 
power plant. The adaptive controller is based on Generalized Pre- 
dictive Control (GPC). A Single Input Single Output (SISO) version 
which is based on the basic GPC theory, and a Multiple Input 
Single Output (MISO) version, which integrates feedback and feed- 
forward in one unit are developed. As regards the dedicated part of 
the project goal, a detailed problem analysis is performed. This in- 
cludes modelling of the Benson boiler process with the purpose of 
utilization in control. With the problem analysis in mind a control 
concept for the control of the superheater temperatures, based on 
the abovementioned GPC based adaptive controller and feedfor- 
ward from a measure for the temperature distribution in the boiler, 
is put forward. The feedforward part of the superheater control 
concept is based on a correlation analysis, in which the percentual 
amount of oxygen in the flue gas is determined to be the best 
available disturbance signal. From identification results a feedfor- 
ward function is designed. The project has given a basis for a 
commercial utilization of the GPC based adaptive controller. (AB). 


21307 (NEI-DK-863) Optimization of boller control: Devel- 
opment of adaptive and predictive strategies. Main report. Part 
2. Moelbak, T. Aalborg Universitetscenter (Denmark). Inst. for Elek- 
troniske Systemer; Elsamprojekt A/S, Fredericia (Denmark). Jul 
1990 139p. (In Danish). Order Number DE92518869. Source: 
OSTI; NTIS (US Sales Only). 

The major general control problem in Danish power stations is 
excessive temperature gradients in the superheater system of the 
boilers resulting in reduced plant lifetime, decrease in control 
stability and reduced plant performance. The aims were the devel- 
opment of an adaptive controller of general applicability in the 
power stations and in other industries and the dedicated aspect, 
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improved control of the superheater temperatures in a specific 
power plant. The adaptive controller is based on Generalized Pre- 
dictive Control (GPC). A Single Input Single Output (SISO) version 
which is based on the basic GPC theory, and a Multiple Input 
Single Output (MISO) version, which integrates feedback and feed- 
forward in one unit are developed. As regards the dedicated part of 
the project goal, a detailed problem analysis is performed. This in- 
cludes modelling of the Benson boiler process with the purpose of 
utilization in control. With the problem analysis in mind a control 
concept for the control of the superheater temperatures, based on 
the above mentioned GPC based adaptive controller and feedfor- 
ward from a measure for the temperature distribution in the boiler, 
is put forward. The feedforward part of the superheater control 
concept is based on a correlation analysis, in which the percentual 
amount of oxygen in the flue gas is determined to be the best 
available disturbance signal. From identification results a feedfor- 
ward function is designed. The project has given a basis for a 
commercial utilization of the GPC based adaptive controller. (AB). 


21308 (NEI-DK-864) Optimization of boiler control: Devel- 
opment of adaptive and predictive strategies. Supplement. 
Moelbak, T. Aalborg Universitetscenter (Denmark). Inst. for Elektro- 
niske Systemer; Elsamprojekt A/S, Fredericia (Denmark). Jul 1990 
151p. (in Danish). Order Number DE92518870. Source: OSTI; 
NTIS (US Sales Only). 

This supplement to the dissertation of the same name contains 
illustrative diagrams in relation to computerized control systems for 
the optimization of boilers in power plants. (AB) (10 refs.). 


2002 Waste Management 


Refer also to citation(s) 20656, 20689, 20780, 20783, 20784, 
20785, 20786, 20787, 20788, 20789, 20790, 20791, 20792, 20793, 
20794, 20795, 20796, 20797, 21633 


21309 (DOE/SR/18047-3) Investigation on the utilization of 
coal fly ash as amendment to compost for vegetation in acid 
soll: Technical terminal report. Menon, M.P. Savannah State 
Coll., GA (United States). Dept. of Chemistry. 1 Aug 1991. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO9-88SR18047. Order Number DE92013685. Source: 
OSTI; NTIS; GPO Dep. 

Application of fly ash-amended composts as manure enhances 
the crop yield of certain plants like corn, sorghum, collard and 
mustard greens. Organic compost made out of grass and leaves 
(home-made) is better than the commercial composts for amend- 
ment with fly ash. A 20-40% fly ash in the amended compost and 
a soil to ash-amended compost ratio of 3:1 are recommended for 
making bed for plantation. Organic compost mixed with fly ash, 
due to reduced porosity, will help the bed to retain water and con- 
serve water supply to plants. Organic compost will release to the 
manure additional quantities of N, P, and S that are not substan- 
tially available in fly ash. It appears that chemical reaction and/or 
mineralization occurs during composting of fly ash with organic ma- 
nure to release more N, P, K and S to the system. Potassium is 
more elevated in all plants grown in potted soil treated with fly ash- 
amended compost than in those grown in soil or soil treated with 
organic manure. Contrary to expectation Ca in fly ash is not effec- 
tively used by plants as the latter treated with ash- amended 
compost is not rich in Ca. This suggests that Ca may be tied up as 
insoluble CaSO, in the manure so that it may not be bioavailable 
to the plant. Uptake of boron by bean, bell pepper and egg plant is 
considerably higher than that absorbed by corn, sorghum and 
greens resulting in poor yield for the former. 


21310 (NEI-DK-854) IEA low NO, combustion project 
stage 3. Low NO, combustion and sorbent injection demon- 
stration projects. Vol. 1: Final report. Executive summary. 
Energy and Environmental Research Corp., Irvine, CA (United 
States). Nov 1989 52p. Contract EM-1323/86-5. Order Number 
DE92518883. Source: OSTI; NTIS (US Sales Only). 

EFP-86. 

A summary of the main results from an IEA project concerning 
the demonstration of low-NO, combustion and sorbent injection 
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technologies as techniques for the control of NO, and SO, emis- 
sions from pulverized coal fired utility boilers. Canada, Denmark 
and Sweden, together with the United States have pooled informa- 
tion from full scale boiler demonstrations of low-NO, burner and 
sorbent injection technologies, and have jointly contributed to es- 
tablishing a common basis for data evaluation. Demonstration 
testing was carried out on five wall-fired commercial boiler systems 
which ranged in size from a 20 MW thermal input boiler used for 
district heating, up to a 300MW electric utility boiler fired with high- 
volatile bitumineous coals with sulfur contents ranging from 0.6 - 
3.2 percent. Results indicated that the NO, emission reductions, 
ranged from 20 percent to greater than 40 percent. Values of NO, 
emission were found to depend upon boiler parameters and burner 
design. There was a tendency towards increased carbon in ash. 
The results of sorbent injection testing showed moderate levels ot 
SO_z removal which ranged from approximately 15 percent to 55 
percent at an injected calcium to sulfur molar ratio of 2.0 and with 
boiler operation at nominal full load. There was an increase in ash 
deposition on heat transfer surfaces. These technologies may have 
potential in developing and industrialized countries. Low capital 
costs could be an attractive feature. (AB). 


2005 Environmental Aspects 
Refer also to citation(s) 21172, 21190, 21633, 21634 


21311 (CONF-9109234—Absts., pp. 29-33) Bull Run vertical 
variation of groundwater flow. Lindquist, K.F. (Tennessee Valley 
Authority, Norris (United States)). Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

An investigation was conducted at the Tennessee Valley Author- 
ity (TVA) Bull Run Fossil Plant near Oak Ridge, Tennessee, to 
determine the strata of greatest groundwater flow and vertical vari- 
ation of hydraulic conductivity. The information will be used as 
input into a three-dimensional flow model to determine the direction 
of groundwater flow, and to analyze the potential for migration of 
coal-ash leachate offsite. It was hypothesized that the overburden 
has very low hydraulic conductivity and most of the flow is through 
deep fracture zones in the bedrock. 


21312 (CONF-9109234—Absts., pp. 153-156) Tennessee and 
Cumberland rivers environmental decision support system. 
Ostrowski, P. Jr. (Tennessee Valley Authority, Norris (United 
States)); Brown, J. Oak Ridge National Lab., TN (United States). 
[1991]. From 4. Tennessee water resources symposium; Knoxville, 
TN (United States); 24-26 Sep 1991. In Fourth Tennessee water 
resources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

The Tennessee Valley Authority (TVA) Environmental River Re- 
source Aid (TERRA) is a computer workstation graphics display 
that helps track environmental variables in the power service area. 
TVA's power service are includes 51 dams, a pumped-storage 
project, 12 coal-fired plants, and 4 nuclear plants on the Ten- 
nessee, Cumberland, Ohio, and Green Rivers. TERRA interfaces 
with various databases to provide near real-time data for reservoir 
and power system planning and scheduling. Displays of measured 
and forecasted temperatures are used to guide operation of power 
plants and dams that control water to meet thermal and other envi- 
ronmental constraints. The poster session will explore the current 
development of TERRA in coordinating efforts between TVA's 
Reservoir Operations and Power Control Center, and the Corps of 
Engineer's Nashville District. The coordination and tracking of wa- 
ter flow, temperature, and dissolved oxygen (DO) through the 
summer of 1991 will be highlighted on a SUN Spacestation 2 com- 
puter workstation. 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 20922 





2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Boiling Water Cooled 


Refer also to citation(s) 20960, 21518, 21522, 21523, 21525, 
21527, 21536, 21537, 21557, 21564, 21565, 21566, 21567, 21583, 
23386 


21313 (ANL/CP-76322) Fatigue and envir 
sisted cracking in light water reactors. Kassner, T.F.; Ruther, 
W.E.; Chung, H.M.; Hicks, P.D.; Hins, A.G.; Park, J.Y.; Shack, 
W.J. Argonne National Lab., IL (United States). Mar 1992. 22p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920375- 
22: Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). Order Number DE92014851. Source: 
OSTI; NTIS; INIS; GPO Dep 

Fatigue and stress corrosion cracking (SCC) for low-alloy steel 
used in piping and in steam generator and reactor pressure vessels 
have been investigated. Fatigue data were obtained on medium- 
sulfur-content A533-Gr B and A106-Gr B steels in high-purity (HP) 
deoxygenated water, in simulated pressurized water reactor water, 
and in air. Analytical studies focused on the behavior of carbon 
steels in boiling water reactor (BWR) environments. Crack-growth 
rates of ite fracture-mechanics specimens of A533-Gr B/ 
Inconel-182/Inconel-600 (plated with nickel) and homogeneous 
specimens of A533-Gr B steel were determined under small- 
amplitude cyclic loading in HP water with ~300 pbb dissolved 
oxygen. Radiation-induced segregation and _ irradiation-assisted 
SCC of Type 304 SS after accumulation of relatively high fluence 
also have been investigated. Microchemical and microstructural 
changes in HP and commercial-purity Type 304 SS specimens 
from control-blade absorber tubes used in two operating BWRs 
were studied by Auger electron spectroscopy and scanning elec- 
tron microscopy, and slow-strain-rate tensile tests were conducted 
on tubular specimens in air and in simulated BWR water at 289°C. 


21314 (CONF-920308-Vol.1, pp. 1.1-1.12) Benchmark of the 
CASMO-3G/MICROBURN-B codes for Commonwealth Edison 
bolling water reactors. Wheeler, J.K. (Commonwealth Edison 
Co., Chicago, IL (United States)); Pallotta, A.S. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 

ysics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

The Commonwealth Edison Company has performed an exten- 
sive benchmark against measured data from three boiling water 
reactors using the Studsvik lattice physics code CASMO-3G and 
the Siemens Nuclear Power three-dimensional simulator code 
MICROBURN-B. The measured data of interest for this benchmark 
are the hot and cold reactivity, and the core power distributions as 
measured by the traversing incore probe system and gamma scan 
data for fuel pins and assemblies. A total of nineteen unit-cycles 
were evaluated. The database included fuel product lines manufac- 
tured by General Electric and Siemens Nuclear Power, wit 
assemblies containing 7 x 7 to 9 x 9 pin configurations, several 
water rod designs, various enrichments and gadolina loadings, and 
axially varying lattice designs throughout the enriched portion of 
the bundle. The results of the benchmark present evidence that the 
CASMO-3G/MICROBURN-B code package can adequately model 
the range of fuel and core types in the benchmark, and the codes 
are acceptable for performing neutronic analyses of Common- 
wealth Edison's boiling water reactors. 


21315 Lop se pp. 1.117-1.128) Enhancements 
of the Studsvik Core Management System (CMS). Smith, K.S. 
(Studsvik of America, Inc., kdaho Falls, ID (United States)); Rempe, 
K.R.; Rhodes, J.D. Ill; Stevens, J.G. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 

(ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
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the 1992 topical meeting on advances in reactor physics. Volume 
1. 5836p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

The capabilities of the Studsvik Core Management System 
(CMS) have been recently enhanced by the addition of several 
new computational models. This paper details the SIMULATE-3 
models used to explicitly represent fuel grids (spacers) and models 
used to eliminate the control rod cusping effects of partially- 
inserted control rods. New models for fast calculation of boiling 
water reactor (BWR) shutdown margins and pressurized water re- 
actor (PWR) dropped/ejected rod worths are described, and 
benchmark results presented. Also described is the interactive 
graphical environment (X-IMAGE) which incorporates the 
SIMULATE-3 advanced nodal models for performing automated 
reload core design and multi-cycle analysis. 


21316 (CONF-920308-Vol.1, pp. 1.211-1.217) Thermal scat- 
tering cross-section of light water and reactivity temperature 
coefficient for UO2 and UO2-PuO. water moderated lattices. 
Mounier, C. (Centre d’Etudes Nucleaires de Saclay, Gif-sur-Yvette 
(France)); Tellier, H. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

The reduction of the persistent discrepancy in the isothermal 
temperature coefficient is an important objective for reactor safety 
and design. Many attempts of reactors physicists to reduce this 
discrepancy on physical ground have been done. Some of these 
=e now partly successful like the modification of n thermal shape 

225). However, the main part of the discrepancy remains to be 
removed. To contribute to this difficult task, the authors focus atten- 
tion on the thermal scattering cross-section of light water as a 
possible cause of disagreement. For this purpose, they have deter- 
mined the sensitivity of the temperature coefficient to major 
parameters of the thermalization water model of Keinert-Mattes. 


21317 (CONF-920308-Vol.1, pp. 1.218-1.229) Evaluation of 
constants of isotopes 2°Py-22Py and thelr verification con- 
formably to the calculations of thermal reactors. Abagyan, L.P. 
(I. V. Kurchatov Inst. of Atomic Energy, Moscow (USSR)); Gomin, 
E.A.; Yudkevish, M.S. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OST]; NTIS; INIS. 

This report presents the results of the new evaluation of the con- 
stants of all plutonium isotopes in region of thermal and resonance 
energies, that has been done recently within MCU project. The re- 
sults of the evaluation are represented in comparison with other 
evaluations of this kind. One can also find here the computational 
meanings of K,q and spectral indexes for 20 benchmark critical as- 
semblies, received by MCU code, the correspondent analyses of 
the results of calculation and the conclusion about the precision of 
the constants. 


21318 (CONF-920308-Vol.1, pp. 1.289-1.300) Some results 
of a nodal method for nonlinear space-time reactor dynamics. 
Le, T.T. (Westinghouse Savannah River Co., Aiken, SC (United 
States)); Grossman, L.M. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 1. 536p. 
Order Number DE92009520. Source: OSTI; NTIS; INIS. 

There are many reports about nodal methods for static and dy- 
namic problems. but not many for the nonlinear feedback cases. In 
this paper, a class of nodal methods called mathematical nodal 
method (MNM) is studied with the temperature feedback problems. 
The spatially complex domain of the problem is represented as a 
collection of geometrically simple subdomains of the problem is 
represented as a collection of geometrically simple subdomains of 
the size of the neutron flux, precursor concentrations, fuel and 
coolant temperatures are the surface and volume weighted aver- 
age (moment) values of the unknown solutions; the space 
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dependent basis functions are a combination of Legendre polyno- 
mials. If the material parameters are a linear function of fuel and 
coolant temperatures, the coupled equations can be put in a 
dimensioniess form and a system of time dependent ordinary dif- 
ferential equations containing nonlinear feedback terms is obtained. 
These nonlinear feedback terms are updated benchmark problems 
are included in this report. 


21319 (CONF-920308—-Vol.1, pp. 1.415-1.423) Effect of spec- 
trum variations on react! coefficients. Abu-Zaied, 
G. (Paul Scherrer inst., Villigen (Switzerland)); Grimm, P. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

The impact of spectrum variations caused by absorbers such as 
soluble and burnable poisons or control rods and by water density 
changes on the Doppler reactivity coefficients of light water reactor 
(LWR) configurations is investigated. Calculations were performed 
for UO2 and mixed oxide fuel (MOX), pressurized water reactor 
(PWR) fuel assemblies and for a PWR core loaded by a combina- 
tion of UO2 and MOX fuel as well as for Gd-poisoned boiling water 
reactor assembly. Adding parasitic absorbers reduces the Doppler 
coefficient whereas this coefficient is increased by reduced moder- 
ation. These opposite behaviors are due to the fact that in the 
former case the ratio of resonance to total absorptions is not 
changed whereas in the latter case the importance of the reso- 
nance is enhanced. The variations of the two-group cross 
sections with fuel temperature are found to be almost independent 
on the boron concentration. Hence, effort can be saved in the gen- 
eration of assembly cross sections for PWR simulations by varying 
the fuel temperature at only one boron concentration. 


21320 (CONF-920308—Vol.1, pp. 1.443-1.451) Verification of 


the CASMO-3/SIMULATE-3 pin power accuracy by comparison 
with operating BWR measurements. Uegata, T. (Toden Software 


Inc., Tokyo (Japan)); Saji, E.; Tanaka, H. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 536p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

The intra-nodal pin power distributions calculated by CASMO-3/ 
simulate-3 have been compared with pin gamma scan measure- 
ments. These data were obtained from the depleted core of an 
operating boiling water reactor (BWR), which is more complicated 
than pressurized water reactor (PWR) to calculate due to the exis- 
tence of coolant void distributions and cruciform contro! blades. 
Furthermore, measured bundles include mixed oxide fuel (MOX) 
bundles in which steep thermal flux gradients occur. UO2 and MOX 
bundles have been calculated in the same manner based on the 
standard CASMO-3/SIMULATE-3 methods. The relative La-140 in- 
tensities were measured by its 1.6 MeV +-ray, and were assumed 
to be proportional to the Ba-140 intensities which reflect the power 
distributions before shutdown. The calculated pin powers therefore 
have been converted to Ba distributions, using the Ba yields and 
the fission reaction rates of each major fissile nuclide in order to 
make accurate comparison. The total pin power root mean square 
(RMS) error is 2.7%, which includes measurement error, from 896 
points comparison. There is no obvious dependency on axial ele- 
vation (void fractions), and also no significant difference between 
fuel types (UO2 or MOX) through the errors in a peripheral bundle, 
which is less important from the standpoint of core design, are 
somewhat larger then those in internal bundles. If the peripheral 
bundle is excluded, the total RMS error goes down to 2.2%. From 
these results, it is concluded that the excellent agreement has 
been obtained between the calculations and measurements, and 
that the calculations capability of CASMO-3/SIMULATE-3 for the 
intra-nodal pin power distribution is quite satisfactory and useful for 
the actual BWR core design. 


21321 (CONF-920308—Vol.1, pp. 1.476-1.487) New nodal dif- 
fusion and pin power caiculation method based on modified 
one group scheme. lwamoto, T. (Toshiba Corp., Kawasaki 
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(Japan)); Tsuiki, M. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

A new nodal diffusion method for BWR core analysis has been 
developed, based on the modified one (one-and-a half) group 
scheme. In this New Modified Cone Group (NMIG) method, neutron 
flux and material distributions within a node are explicitly repre- 
sented to combine the heterogeneous effects for the fuel assembly 
into homogenized reactor calculations. The intranodal thermal flux 
distribution is expanded with the analytical solutions of the diffusion 
equation. The nodal power density and the interface net current 
are calculated, taking the intranodal thermal flux shape into consid- 
eration. Coupling coefficients of the fast flux are calculated by 
making use of transverse integration techniques. There is essen- 
tially no need for core dependent adjustable parameters in the 
present method, since boundary conditions are derived in a consis- 
tent manner. A pin power reconstruction method was developed on 
the same basis as that used for the nodal method. The local power 
distribution is readily obtained from the intranodal flux distribution. 
Calculation time for nodal equations is comparable to that for the 
conventional modified one group method. This makes it possible to 
apply the present method to on-line core evaluation. Verifications of 
the present methods were made by comparing the results to those 
obtained by heterogeneous fine-mesh multi-group diffusion calcula- 
tions. The NMIG method accuracy is shown to be fairly good. 


21322 (CONF-920308-Vol.1, pp. 1.61-1.67) BWR reload en- 
richment selection using the linear reactivity model. Keffer, 
J.W. (Commonwealth Edison Co., Chicago, IL (United States)); 
Paliotta, A.S. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

An improved method for nuclear designers to select the most 
economical reload enrichment without performing detailed fuel cy- 
cle analyses has been developed. Fuel cycle results for current 
fuel product lines in use at Commonwealth Edison are shown to fit 
the Linear Reactivity Model (LRM). The LRM is applied in simple 
form and used to generate neutronic inputs for economic compar- 
isons of various enrichment scenarios. 


21323 (CONF-920308-Vol.2, pp. 2.12-2.22) Development of 
a hexagonal assembly transport code. Tahara, Y. (Mitsubishi 
Atomic Power Industries, Inc., Tokyo (Japan)); Nakano, M.; 
Wakiyama, H.; Yamasaki, M.; Ushio, N.; Takeda, T. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

A two-dimensional, multi-group hexagonal transport code, 
HARPY, has been developed to improve the calculational accuracy 
of physics characteristics of cores with hexagonal assemblies such 
as high-conversion pressurized water reactor (HCPWRs) and nu- 
clear reactors for cancer therapy. Pin power distributions and K...'s 
were calculated by HARPY and compared to those obtained by the 
Monte Carlo code GMVP. Good agreement between the two sets 
of results was found. This verifies the accuracy of HARPY. 


21324 (CONF-920308-Vol.2, pp. 2.174-2.183) How do spec 
tral indices depend on the neutron spectrum in low enriched 
UO2 - H20 lattices. Vidovszky, |. (Hungarian Academy of Sci- 
ences, Budapest (Hungary)). Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

The dependence of selected spectral indices SI(U®/Dy) and 
SI(U%/U5") on the H/U ratio was studied in low enriched UO2-H20 
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lattices. The measurements were carried out on the basis of the 
parallel irradiation technique, which irradiates activation foils both in 
a neutron field to be investigated and in a reference field of ther- 
mal neutrons. A fuel pellet of UO. such as those in WWER type 
reactors was used for the measurement of activities caused by the 
neutron capture of 258U and the fission of 2°5U. The measure- 
ments were carried out at ten different H/U ratios (in range 67 - 
530) to demonstrated the capability of the present method. It was 
found that the results of the present measurements decrease 
monotonously with increasing H/U, which fully corresponds to the 
presumptions. The results of the measurements are useful to as- 
sess the validity of the cell calculations. 


21325 (CONF-920308—Vol.2, pp. 2.385-2.396) Validation of 
basic nuclear data for HCLWR using zero power critical exper- 
iments. Cathalau, S. (Commissariat a I'Energie Atomique, St. Paul 
lez Durance (France)). Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

During the past few years, a major effort has been made in 
France to obtain experimental validation of neutronic parameters of 
light water reactor with undermoderated lattices fueled with mixed 
oxide, for which the fundamental neutronic parameters are not so 
well-known as those concerning uranium oxide lattices. In order to 
reduce the uranium oxide lattices. In order to reduce the uncertain- 
ties, an extensive experimental program has been undertaken, 
associated with some adaptations of the cell codes. This paper 
presents the first qualification of the new library based on the Euro- 
pean Data File JEF-2 using new library based on the European 
Data File JEF-2 using benchmark experimental results obtained in 
the ERASME experiments and compared with the Commissariat a 
rEnergie Atomique-86 library results. 


21326 (CONF-920819-10) Segregation in a neutron 


radiated type 316 stainless steel. Kenik, E.A. (Oak Ridge 


National Lab., TN (United States)); Burke, M.G. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
;AC05-760R00033. From Annual meeting of the Electron Mi- 
croscopy Society (EMS) of America; Boston, MA (United States); 
16-21 Aug 1992. Order Number DE92011039. Source: OSTI; 
NTIS; GPO Dep. 

Radiation-induced segregation (RIS) and associated irradiation- 
assisted stress corrosion cracking ([ASCC) of austenitic alloys may 
be a major factor in limiting component lifetimes in water-cooled 
nuclear reactors. There are some similarities between radiation- in- 
duced sensitizatiow/IASCC and thermally-induced sensitization/ 
intergranular stress corrosion cracking. Both processes are associ- 
ated with chromium depletion at grain boundaries. Segregation to 
boundaries in a neutron irradiated type 316 stainless steel has 
been investigated with both energy-dispersive X-ray spectrometry 
(EDXS) and parallel detection electron energy loss spectrometry 
(PEELS). This report discusses work on segregation in a neutron- 
irradiated SS-316 sample. 


21327 (JAERI-M-92-021) Study of behavior on bonding 
and failure mode of pressurized and doped BWR fuel rod. 
Yanagisawa, Kazuaki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1992. 157p. (In Japan- 
ese). Order Number DE92526888. Source: OSTI; NTIS: INIS. 

The study of transient behavior on the bonding and the failure 
mode was made using the pressurized/doped 8 x 8 BWR type fuel 
rod. The dopant was mullite minerals consisted mainly of silicon 
and aluminum up to 1.5 w/o. Pressurization of the fuel rod with 
pure helium was made to the magnitude about 0.6 MPa. As a ref- 
erence, the non-pressurized/non-doped 8 x 8 BWR fuel rod and 
the pressurized/7 x 7 BWR fuel rod up to 0.6 MPa were prepared. 
Magnitude of energy deposition given to the tested fuel rods was 
248, 253, and 269 cal/g-fuel, respectively. Obtained results from 
the pulse irradiation in NSRR are as follows. (1) it was found from 
the experiment that alternation of the fuel ee the pen omc 
pressurization up to 0.6 MPa and the use of wider gap up to 0 


mm could avoid the dopant BWR fuel from the overall bonding. 
The failure mode of the present dopant fuel was revealed to be the 
melt combined with rupture. (2) The time of fuel failure of the pres- 
surized/doped 8 x 8 BWR fuel defected by the melt/rupture mode 
is of order of two times shorter than that of the pressurized/7 x 7 
BWR defected by the rupture mode. Failure threshold of the pres- 
surized/doped 8 x 8 BWR BWR tended to be lower than that of 
non-pressurized/non-doped 8 x 8 BWR one. Cracked area of the 
pressurized/doped 8 x 8 BWR was more wider and magnitude of 
oxidation at the place is relatively larger than the other tested fuels. 
(3) Failure mode of the non-pressurized/8 x 8 BWR fuel rod was 
the melt/brittle accompanied with a significant bonding at failed lo- 
cation. While, failure mode of the pressurized/7 x 7 BWR fuel rod 
was the cladding rupture accompanied with a large ballooning. No 
bonding at failed location of the latter was observed. (author). 


21328 (JAERI-M-92-030) Optimization study of high con- 
version light water reactor with axially heterogeneous core. 
Akie, Hiroshi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Okumura, Keisuke; Ishig- 
uro, Yukio; Kaneko, Kunio; Saito, Jun. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. 74p. (in Japanese). Or- 
der Number DE92526892. Source: OSTI; NTIS; INIS. 

A concept of axially heterogeneous core type high conversion 
light water reactor (HCLWR) has been developed by extending the 
double flat core HCLWR concept. The core parameters of this het- 
erogeneous core were optimized based on the knowledge that has 
been obtained in the studies of HCLWRs. As a result of the opti- 
mization, the core characteristics of the discharge burnup of 
45GWdf and the fissile Pu conservation ratio of 0.85 were ob- 
tained maintaining the void reactivity negative. The sharp power 
peaking, which appears at the boundaries of the active core and 
inner blanket regions, was pointed out to be one of the power 
peaking can be decreased by mixing Gd poison in the blanket re- 
gion adjacent to the active core region. The use of Gd poison can 
also improved core burnup characteristics. (author). 


21328 $(LA-UR-92-1271) A model for the Interfacial shear in 
vertical, adiabatic, annular-mist flow. Cappiello, M.W. Los 
Alamos National Lab., NM (United States). [1992]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920804—8: American Society of Mechanical 
Engineers national heat transfer conference and exposition, San 
Diego, CA (United States), 9-12 Aug 1992). Order Number 
DE92013537. Source: OSTI; NTIS; INIS; GPO Dep. 

A model is developed for the interfacial shear in upward, vertical, 
adiabatic, annular-mist flow. The model accounts for the momen- 
tum of both the droplet and film components and is applicable to 
the two-fluid approximation. Three computer programs are devel- 
oped to evaluate the sensitivity of the droplet drag coefficient on 
the droplet velocity calculation, to solve the two-fluid set of equa- 
tions by iteration, and to evaluate the required film friction factor 
from the data. The results of the sensitivity calculation show that a 
constant drag coefficient of 0.44 for the droplet is sufficient for esti- 
mating the droplet velocity over a typical range of gas velocities. 
Several film friction factor correlations from the literature were 
tested against the existing data of Hossfeld and Barathan. It was 
found that a modified effective roughness correlation proposed by 
Wallis performs the best overall in predicting the data for both 
small- and large-diameter pipes. The Electrical Power Research In- 
stitute drift-flux correlation and the Barathan correlation consistently 
underpredict the data. The use of the Henstock and Hanratty cor- 
relation predicts an incorrect trend. A new correlation is developed 
that better predicts the data over the entire range of gas injection 
rates. 17 refs. 


21330 (STUK-B-YTO-90) Operation of Finnish nuclear 
power plants: Quarterly report 2nd quarter, 1991. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dept. of Nuclear Safety. Dec 1991. 30p. Order 
Number DE92630024. Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number STUK-B-YTO-89. 

The Finnish nuclear power plant units Loviisa 1 and 2 as well as 
TVO 1 and II were in operation for almost the whole second quar- 
ter of 1991. The load factor average was 87.4 %. In consequence 
of a fire, which broke out in the switchgear building, connections to 
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both external grids were lost and TVO Il relied on power supplied 
by four back-up diesels for 7.5 hrs. The event is classified as Level 
2 on the International Nuclear Event Scale. The process of exam- 
ining the non-leaking fuel bundles removed from the Loviisa 
nuclear reactors has continued. The examinations have revealed, 
so far, that the uppermost spacing lattices of the bundles exhibit 
deformations similar to those detected in the leaking fuel bundles 
removed from the reactors. This event is classified as Level 1 on 
the International Nuclear Event Scale. Other events in this quarter 
which are classified according to the International Nuclear Event 
Scale are Level Zero (Below Scale) on the Scale. The Finnish 
Centre for Radiation and Nuclear Safety has assessed the safety 
of the Loviisa and Olkiluoto nuclear power plants based on the 
new regulations issued on 14.2.1991 by the Council of State. The 
safety regulations are much more stringent than those in force 
when the Loviisa and Olkiluoto nuclear power plants were built. 
The assessment indicated that the TVO nuclear power plant meets 
these safety regulations. The Loviisa nuclear power plant meets 
the requirements with the exception of certain requirements related 
to the ensuring of safety functions and provision for accidents. At 
the Loviisa nuclear power plant there are several projects under 
consideration to enhance safety. 


21331 (STUK-B-YTO-92) Operation of Finnish nuclear 
power plants: Quarterly report 3rd quarter, 1991. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dept. of Nuclear Safety. Mar 1992. 27p. Order 
Number DE92630025. Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number STUK-B-YTO-91. 

The Finnish nuclear power plant units Loviisa 1 and 2 as well as 
TVO | and I! were in operation for almost the whole third quarter of 
1991. Longer interruptions in electricity generation were caused by 
the annual maintenances of the Loviisa plant units. The load factor 
average was 81.7 %. In a test conducted during the annual main- 
tenance outage of Loviisa 1 it was detected that the check valve of 
the discharge line of one pressurized emergency make-up tank did 
not open sufficiently at the tank’s hydrostatic pressure. In connec- 
tion with a 1988 modification, a too tightly dimensioned bearing 
had been mounted on the vaive’s axle rod and the valve had not 
been duly tested after the operation. The event is classified as 
Level 1 on the International Nuclear Event Scale. Other events in 
this quarter which are classified according to the International Nu- 
clear Event Scale are Level Zero (Below Scale). Occupational 
radiation doses and releases of radioactive material off-site were 
below authorised limits in this quarter. Only small amounts of 
radioactive materials originating in nuclear power plants were de- 
tected in samples taken in the vicinity of nuclear power plants. 
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Refer also to citation(s) 20951, 20960, 20962, 21313, 21315, 
21316, 21317, 21318, 21319, 21323, 21324, 21325, 21326, 21328, 
21329, 21330, 21331, 21392, 21429, 21448, 21449, 21450, 21452, 
21519, 21520, 21522, 21523, 21526, 21530, 21536, 21556, 21557, 
21562, 21564, 21565, 21566, 21567, 21568, 21569, 21570, 21571, 
21572, 21573, 21574, 21575, 21576, 21577, 21578, 21579, 21581, 
21582, 21584, 21585, 21586, 21587, 21588, 21589, 21590, 21591, 
21593, 21594 


21332 (BNL-NUREG-47470) Effect of component aging on 
PWR control rod drive systems. Grove, E.; Gunther, W.; Sulli- 
van, K. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 13p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920375-16: Aging research information conference, 
Rockville, MD (United States), 24-27 Mar 1992). Order Number 
DE92014174. Source: OSTI; NTIS; INIS; GPO Dep. 

An aging assessment of PWR control rod drive (CRD) systems 
has been completed as part of the US NRC Nuclear Plant Aging 
Research (NPAR) Program. The design, construction, mainte- 
nance, and operation of the Babcock & Wilcox (B & W), 
Combustion Engineering (CE), and Westinghouse (W) systems 
were evaluated to determine the potential for degradation as each 
system ages. Operating experience data were evaluated to identify 
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the predominant failure modes, causes, and effects. This, coupled 
with an assessment of the materials of construction and operating 
environment, demonstrate that each design is subject to degrada- 
tion, which if left unchecked, could affect its safety function as the 
plant ages. An industry survey, conducted with the assistance of 
EPRI and NUMARC, identified current CRD system maintenance 
and inspection practices. The results of this survey indicate that 
some plants have performed system modifications, replaced com- 
ponents, or augmented existing preventive maintenance practices 
in response to system aging. The survey results also supported the 
operating experience data, which concluded that the timely 
replacement of degraded components, prior to failure, was not al- 
ways possible using existing condition monitoring techniques. The 
recommendations presented in this study also include a discussion 
of more advanced monitoring techniques, which provide trendable 
results capable of detecting aging. 


21333 (CONF-920308-Vol.1, pp. 1.13-1.24) Neutronic model 
verification for Maanshan power plant with advanced in-core 
fuel m package. Yulung Wang (Inst. of Nuclear Energy 
Research, Lung-Tan (Taiwan)); Jingtong Yang; Yautirng Yeh; 
Shyunjung Yaur. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

A program is under way to verify a pressurized water reactor 
steady state nuclear method for reload design to be utilized by the 
Institute of Nuclear Energy Research (INER). The methods and 
models are being benchmarked against measured data for power 
reactor. The power reactor benchmark includes cycles 1 through 5 
of Maanshan 1 and 2. Maanshan cores have several advanced 
features, including advanced burnable poison fuel, low leakage 
patterns, and coastdown operation, which make them especially in- 
teresting for testing the accuracy of modern nodal methods. in this 
paper, the results of the Maanshan Units 1 and 2 benchmark cal- 
culations are presented. 


21334 (CONF-920308—Vol.1, pp. 1.177-1.188) New compute- 
tional methods used in the lattice code DRAGON. Marleau, G. 
(Ecole Polytechnique de Montreal, Quebec (Canada)); Hebert, A.; 
Roy, R. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

The lattice code DRAGON is used to perform transport calcula- 
tions inside cells and assemblies for multidimensional geometry 
using the collision probability method, including the interface cur- 
rent and J, techniques. Typical geometries that can be treated 
using this code include CANDU 2-dimensional clusters, CANDU 
3-dimensional assemblies, pressurized water reactor (PWR) rect- 
angular and hexagonal assemblies. It contains a_ self-shielding 
module for the treatment of microscopic cross section libraries and 
a depletion module for burnup calculations. DRAGON was written 
in a modular form in such a way as to accept easily new collision 
probability options and make them readily available to all the mod- 
ules that require collision probability matrices like the self-shielding 
module, the flux solution module and the homogenization module. 
In this paper the authors present an overview of DRAGON and dis- 
cuss some of the methods that were implemented in DRAGON in 
order to improve on its performance. 


21335 (CONF-920308-Vol.1, pp. 1.25-1.38) Updating and 
validation of a project MOX computational chain. Bruna, G.B. 
(FRAMATOME, Paris (France)); Doucet, M.; Vallee, A.; Nobile, M. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. From American Nuclear Society (ANS) topical meeting on 
advances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

Plutonium recycling in pressurized water reactors (PWRs), was 
launched in 1985. A generic safety report was established in early 





1986, and a first 16 assembly mixed oxide fuel (MOX) reload was 
loaded in the Saint Laurent B1 900 MWe plant, in the late 1987. 
Since then, 13 MOX reloadings have been successfully performed. 
The authors present, in this paper, a survey of the large research 
and development activity, which supported the improvement and 
updating of the FRAMATOME computational chain, with the aim of 
meeting the project needs. Several elements of the chain validation 
are presented and fully described here, including first MOX EPI- 
CURE configuration studies and power reactor analysis. 


21336 (CONF-920308—Vol.1, pp. 1.202-1.210) A computer 
model of ex-core to in-core flux map calibration. Lacy, P.S. 
(Utility Resource Associates, Rockville, MD (United States)); Rapp, 
J.S.; Hodges, D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

A computer model was developed and applied to simulate ex- 
core to in-core flux map calibrations. The work to generate the 
results was performed in two steps: (1) Develop a computer based 
simulation of ex-core neutron detector response to in-core power 
distributions. (2) Determine the impact on ex-core detector re- 
sponses to changes in core conditions or to materials between the 
core and the ex-core detectors. The first step provides a tool for 
computer simulation of the ex-core detector to in-core power distri- 
bution calibration process. The second step determines ex-core to 
in-core calibration parameters and specifically determines what 
core design and operating changes cause significant impact on 
these parameters. The computer model was developed and bench- 
marked against Westinghouse pressurized water reactor (PWR) 
ex-core to in-core calibration results. The results of investigation 
show that only extensive control rod motion during a calibration 
cause the calibration parameter to change significantly. This leads 
to the conclusion that in performing ex-core to in-core calibrations, 
the range of control rod motion must be applicable to the reactor 
conditions planned during the period the calibration is in effect. 


21337 (CONF-920308-Vol.1, pp. 1.497-1.508) A general 
multigroup formulation of the analytic nodal method. Vogel, 
D.L. (Atomic Energy Corp. of South Africa Ltd., Pretoria (South 
Africa)); Weiss, Z.J. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

In this paper the theoretical description of an alternative ap- 
proach to the Analytic Nodal Method is given, in which a full 
multigroup formulations is developed. This approach differs from 
the well known QUANDRY approach in three aspects. Firstly, a no- 
tation which is more widely used in Quantum Mechanics has been 
adopted to enable a clear and concise presentation of this multi- 
group approach. A basis transformation is then used to reduce the 
directional equations to a scalar form and finally, Green's sec- 
ondary identity is used to rewrite each of the resulting scalar 
equations in a form which eventually leads to a response matrix, 
as opposed to using classical methods to actually solve the cou- 
pled multigroup directional equations. 


21338 (CONF-920308-Vol.2, pp. 2.152-2.163) Modular plant 
analyzer of an entire power plant: [Extent and validation. 
Puska, E.K. (Nuclear Engineering Lab., Espoo (Finland)); Haenni- 
nen, M.; Ylijoki, J.; Porkholm, K. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 
The present paper concentrates on the description of the con- 
tents of the Modular Plant Analyzer of the VVER-440 type Loviisa 
nuclear power plant and on the summary of the validation work 
that has been performed. The plant analyzer is based on the 
APROS simulation environment. The plant analyzer contains quite 
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detailed description of the plant including nuclear and thermal hy- 
draulic modeling of the reactor core, thermal hydraulics of primary 
and secondary circuits, plant automation system and plant electri- 
cal system. An important part of the validation work has been 
comparison of plant analyzer results with plant measurement data. 
In addition, comparisons of plant analyzer results with Loviisa full- 
scope training simulator results and with results of some 
well-verified codes have been included. Two detailed validation ex- 
amples discussing the effects of the novel features of the plant 
analyzer thermal hydraulics have been included, too. The paper 
ends with a short discussion on the applicability of the present 
plant analyzer for other types of piants. 


21339 (CONF-920308-Vol.2, pp. 2.164-2.173) Verification 
and results of a real time lumped-parameter nuclear pliant ane- 
lyzer that models a two-loop, pressurized water reactor. 
Hammer, K.E. (Westinghouse Savannah River Co., Aiken, SC 
(United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

A lumped-parameter model of a two-loop, pressurized-water 
reactor for realtime plant analysis has been developed for a six- 
megahertz IBM PC-AT. The new model, called BADGER, improves 
upon earlier models by demonstrating two-loop fidelity and an en- 
hanced pressurizer model; it also uses fewer equations to obtain 
results similar to other models. By conserving mass, energy, and 
momentum. BADGER obtains system pressure, nodal enthalpies, 
loop-averaged velocities, and volume fraction of the pressurizer. It 
also uses a new algorithm for the primary pressurizer-liquid inter- 
face. BADGER is stable and accurate up to time-step sizes of 200 
msec, requiring 131 msec for each integration step. Although BAD- 
GER has demonstrated good comparisons with detailed RETRAN 
analysis of the same plant during symmetric and asymmetric tran- 
sient scenarios, exceptions clearly demonstrate where the model 
needs improvements. 


21340 (CONF-920308-Vol.2, pp. 2.219-2.231) Use of the 
APOLLO2 transport code for PWR assembly studies. Belhaffaf, 
D. (Commissariat a I'Energie Atomique, Saclay (France)); Coste, 
M.; Lenain, R.; Mathonniere, G.; Sanchez, R.; Stankovski, Z.; Zmi- 
jarevic, |. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

This paper presents some validation and application aspects of 
the APOLLO2, user oriented, modular code for multigroup trans- 
port assembly calculation which is developed at the French 
Commissariat a I'Energies Atomique. The main points approached 
in this paper are: the two dimensional collision probability conver- 
gence, critical leakage calculation schemes, self-shielding spatial 
discretization, and the equivalence procedure. 


21341 (CONF-920308-Vol.2, pp. 2.232-2.239) NAUTILE: An 
Intelligent front-end for core computation system. Girieud, P. 
(FRAMATOME, Paris (France)); Loussouarn, O.; Roshd, M.; 
Vallee, A. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

The new nuclear design system developed by FRAMATOME 
provides an extensive range of neutronic methodologies capable of 
analyzing current and future pressurized water reactor fuel and 
core designs. This system is highly modular allowing the engineer a 
complete choice of degree of sophistication and precision he wants 
to apply to his design problems. To give the designer a full control 
and convivial utilization of these modules, the system NAUTILE has 
been developed. NAUTILE is an integrated software applying some 
of the most up-to-date data processing, information management, 
knowledge engineering, and graphic interfaces and visualization 
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techniques. It provides an intelligent guidance and supervises the 
planning, preparation and execution of all analysis tasks. 


21342 (CONF-920308-Vol.2, pp. 2.240-2.256) APOLLO-II 
code utilization for project calculations. Bruna, G.B. (CEA, 
Saclay (France)); Cornilus, P.L.; Grosshans, M.; Vergain, M.L.; No- 
bile, M. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

APOLLO-II is a second-generation, fully modular, general pur- 
pose multigroup transport code. It has been developed by the 
Commissariat a I'Energie Atomique, (CEA) in the 80's, and 
integrated, recently, by FRAMATOME into its new project computa- 
tional chain, SCIENCE. After presenting an outline of its most 
important computational options, the authors provide, in this paper 
some examples of APOLLO-II applications to pressurized water re- 


actor project studies, as well as an outline of several computational 
procedures. 


21343 (CONF-920308-Vol.2, pp. 2.277-2.287) Reactor core 
geometric modeling with MCNP (U). Okafor, K.C. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Zino, J.F. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

The repeated structures and lattice capabilities of the Los 
Alamos-developed Monte Carlo transport code MCNP are used to 
develop the full-core and three-dimensional geometric models of 
three different reactor types. These capabilities can be used for 
reactor physics and safety analysis applications. The models repre- 
sent the evolutionary process in the application of the code for 
geometric modeling of small research reactor lattices, large hexag- 
onal production reactor lattices, and the nested pressurized water 
reactor lattices. 


21344 (CONF-920308—Vol.2, pp. 2.374-2.384) Validation of 
the experimental methods used in the EPICURE program and 
thelr associated uncertainties. Chauvin, J.P. (CEA/DRP/SPRC, 
Saint Paul Lez Durance (France)); Granget, G.; Matini, M.; Mondot, 
J.; Lefebvre, J.C.; Vallee, A. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

The EPICURE program, planned since 1987 within the frame- 
work of a collaboration between CEA, EDF, and FRAMATOME, is 
devoted to the validation of the calculational schemes for plutonium 
recycling in pressurized water reactors. The experiment, performed 
in the EOLE critical facility at the Nuclear Center of Cadarache, is 
overall based in the measurements of power distributions in the 
core by the use of fission chambers, fission detectors and + integral 
measurements of the irradiated pins. The validation of calculation 
procedures is meaningful only if the uncertainties on measured pa- 
rameters are small compared with the calculation ones, so this 
paper tries to fix and to validate the uncertainties on fission rate 
distributions by the analysis of the experimental techniques, the 
irradiation of fuel pins in a reference neutron flux, and the compari- 
son of calculated and measured results in simple experiments of 
substitution between U and Pu pins. Experimental results seem to 
confirm that uncertainties on fission rate distributions are always 
less than + 5 % (at 2 c), as foreseen for the most pessimistic con- 
figurations in presence of mixed oxide fuel assemblies. 


21345 (CONF-920732—4) Evaluation of proposed inservice 
testing procedures for check valves. Moyers, J.C.; Casada, D.A. 
Oak Ridge National Lab., TN (United States). [1992]. 19p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Symposium on 
testing of pumps and valves in nuclear power plants; Washington, 


DC (United States); 21-23 Jul 1992. Order Number DE92014502. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The results of an evaluation of proposed inservice testing proce- 
dures intended to provide full-stroke exercising of two sets of 
check valves in a PWR plant is presented. One set consists of 
three valves in the three parallel! combined high and low head cold 
leg safety injection lines. The other set consists of valves installed 
in the safety injection accumulator discharge lines. The proposed 
acceptance criteria for the parallel-line valves was based on total 
flow and pressure drop determination for the three-line system 
proving that each line is functioning satisfactorily. The proposed ac- 
ceptance criteria for the accumulator discharge valves is based on 
valve flow rate as determined by two methods, the rate of accumu- 
lator pressure decay and the rate of pressurizer level change. The 
conclusions of the evaluation are that full stroking is not positively 
demonstrated for either set of valves, that total system flow/ 
pressure drop is an insensitive indicator of flow through each of the 
parallel lines, and that temperature transients during accumulator 
blowdown testing should be evaluated for potential structural dam- 
age. 


21346 (EUR-13013/1, pp. 491-520) Optimization of dose 
assessment models including the interface with environmental 
survey, for use in case of accidental releases. Govaerts, P. 
(Studiecentrum voor Kernenergie (SCK/CEN), Mol (BE)); Sohier, 
A.; Zeevaert, T. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. Contract B16-0106-B. (CONF- 
9005113-: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

A dose assessment module has been extended to include all ex- 
posure pathways of importance for use during an accidental 
situation. A source term simulator allows to calculate the core in- 
ventory and the time dependent release fractions in function of the 
main parameters of a large PWR reactor. 


21347 (INIS-mf-13191) 1991 annual report. Jaderna Elek- 
trarna, Temelin (Czechoslovakia). 1992 49p. (In Czech). Order 
Number DE92630032. Source: OSTI; NTIS (US Sales Only); INIS. 

The economic results of the Temelin nuclear power plant, cur- 
rently under construction, are summarized in the form of tables and 
diagrams. Documented are the financial management, fulfilment of 
the work and delivery plans, personne! and social development, 
and the effect of the construction on the environment. (M.D.). 42 
tabs., 18 figs. 


21348 (JAERI-1323) Improvements on burnup chain model 
and group cross section library in the SRAC system. Akie, Hi- 
roshi (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Okumura, Keisuke; Takano, 
Hideki; Ishiguro, Yukio; Kaneko, Kunio. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jan 1992. 78p. Order Number 
DE92526830. Source: OSTI; NTIS; INIS. 

Data and functions of the cell bumup calculation of the SRAC 
system were revised to improve mainly the accuracy of the burnup 
calculation of high conversion light water reactors (HCLWRs). New 
burnup chain models were developed in order to treat fission prod- 
ucts (FPs) and actinide nuclides in detail. Group cross section 
library, SRACLIB-JENDL2, was generated based on JENDL-2 nu- 
clear data file. In generating this library, emphasis was placed on 
FPs and actinides. Also revised were the data such as the average 
energy release per fission for various actinides. These improved 
data were verified by performing the burnup analysis of PWR spent 
fuels. Some new functions were added to the SRAC system for the 
convenience to yield macroscopic cross sections used in the core 
burnup process. (author). 


21349 (JAERI-M-92-006) Description of code system PLES/ 
PTS for evaluation of pressure vessel integrity during PTS 
events. Hirano, Masashi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Kohsaka, 
Atsuo. Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 
1992. 82p. Order Number DE92526838. Source: OSTI; NTIS; INIS. 
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A code system PLES/PTS has been developed at the Japan 
Atomic Energy Research Institute (JAERI) to evaluate the integrity 
of the pressure vessel during plant thermal-hydraulic transients re- 
lated to pressurized thermal shock (PTS) in a pressurized water 
reactor (PWR). The code system consists of several member 
codes to analyse the thermal-mixing behavior of emergency core 
cooling (ECC) water and primary coolant, transient stress distribu- 
tion within the vessel wall, and crack growth behavior at the inner 
surface of the vessel. The crack growth behavior is evaluated by 
comparing the stress intensity factor (k,) with the crack initiation 
toughness (k,,.) and crack arrest toughness (kj), taking into 
account the fast neutron irradiation embrittlement. This report de- 
scribes the methods and models applied in PLES/PTS and the 
input data requirements. (author). 


21350 (NUREG/IA-0084) Relevant results obtained in the 
analysis of LOBI/MOD2 natural circulation experiment A2-77A. 
D'Auria, F. (Pisa Univ. (Italy). Dipt. di Costruzioni Meccaniche e 
Nucleari); Galassi, G.M. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Pisa Univ. (Italy). Dipt. di Costruzioni Meccaniche e Nucleari. Apr 
1992. 155p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The present document describes the activities carried out at Pisa 
University to assess the RELAP5/MOD2 performance in the appli- 
cation to the natural circulation test A2-77A performed in LOBI/ 
MOD2 facility. Sensitivity calculations have been performed in this 
context, with the attempt to distinguish the code limitations from 
the uncertainties of the measured conditions. The characterization 
of instabilities in two-phase natural circulation and the evaluation of 
the user effect upon the code results are special goals achieved in 
the frame of the A2-77A analysis. 
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Refer also to citation(s) 20962, 21334, 21402, 21466, 21508, 
21543, 21544, 21545, 21559, 21920, 22836 


21351 (CEA-CONF—10810) Decontamination techniques for 
dismantling. Costes, J.R. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (FR). Direction du Cycle du Combustible); 
Lorin; Courtois, C.; Gauchon, J.P. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Direction du Cycle du 
Combustible. 1991. 9p. (CONF-9110141-: International seminar on 
decommissioning policies, Paris (France), 2-4 Oct 1991). Order 
Number DE92530430. Source: OSTI; NTIS (US Sales Only); INIS. 

Decontamination is one step of dismantling operations which can 
be necessary to optimize dismantling wastes management. Choice 
of a decontamination process follows experiments from laboratory 
scale to pilote scale, and takes into account needed decontamina- 
tion efficiency, secondary wastes balance, difficulties and cost of 
industrial operations. Some examples of process development and 
industrial applications are indicated for gas cooled reactor G2 and 
fast breeder reactor Rapsodie. 


21352 (CEPN-103) Occupational radiation exposure in 
PWR: International comparison of some global indicators be- 
tween 1975 and 1985. Lochard, J.; Benedittini, M. Centre d'Etude 
sur l’Evaluation de la Protection dans le Domaine Nucileaire, 92 - 
Fontenay-aux-Roses (France). Sep 1987. 53p. (In French). Con- 
tract EDF-SEPTEN/CEPN NC 5115. Order Number DE92527149. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the main results of an international compar- 
ative study of occupational radiation exposure in Pressurised Water 
Reactors (PWRs). The comparison is based on some synthetic in- 
dicators concerning both collective and mean individual exposures 
assessed for the following countries: Belgium, United-States, 
France, Japan, Federal Republic of Germany, Sweden and Switzer- 
land. Information has been gained from the published literature and 
when it was possible, through direct with power 
station operators or national regulatory authorities. It concerns 120 
reactors totalizing more than 900 reactor ing years. For the 
comparison, only reactors which were installed after 1974 have 
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been considered, in order to have more homogeneous data repre- 
sentative of modern operating plants. Indicators calculated for the 
comparison are the collective and mean individual doses per reac- 
tor expressed either on a calendar year basis (from 1975 to 1985) 
or on a number of operating year basis (up to 11 years). 


21353 (CONF-920308—Vol.2, pp. 2.194-2.202) An integral 
experiment on graphite assemblies with an empty channel. An- 
dreev, MI. (Moscow Engineering Physics inst. (USSR)); 
Afanas’iev, V.V.; Belevitin, A.B.; Khromov, V.V.; Romodanov, V.L.; 
Tikhomirov, G.V.; Versilov, |.M. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

Results of a benchmark experiment made in graphite assemblies 
with a homogeneous and an empty channel are discussed. Experi- 
mental values are compared with calculational ones with the help 
of a new technique developed for calculation of heterogeneous 
systems. The analysis of the results of comparison of calculational 
and experimental values showed that they well at the level 
of ~ 10%. Some discrepancy obtained with *Zn(n,2n) reaction is 
likely to be accounted for by exceeding its cross section in files 
based on ENDF/B-V! data library. 


21354 (CONF-920308—Vol.2, pp. 2.492-2.503) Comparison of 
the sequence FCPM-ICM-NM with the sequence SPSM-SHM- 
SHM, Laletin, N.|. (inst. of Atomic Energy, Moscow (USSR)); 
Sultanov, N.V.; Boyarinov, V.F.; Kurchatov, |.V. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical ing on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

A comparison of the two sequence of methods those are used 
on different stages of neutron-physic calculations is presented. The 
first sequence usual one in last time include (a) the first collision 
probability method on the cell calculation stage; (b) the interface 
current method on the assembly calculation stage; and (c) different 
nodal methods on the reactor core calculation stage. The second 
sequence include for the same stages the surface 
method for cell calculations and the surface harmonic method dif- 
ferent approximations of the method for assembly calculations and 
reactor core calculation. Advantages of the second sequence are 
analyzed. The numerical examples are demonstrated. 


21355 (EUR-13013/1, Bo 335-356) Deposition on urban 
surfaces and . Roed, J. (Riso National 
Lab., Roskilde (DK)); com P. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9005113-: 
Seminar on methods and codes for assessing the offsite conse- 
quences of nuclear accidents, Athens (Greece), 7-11 May 1990). 
In Methods and Codes for Assessing the off-site Consequences of 
Nuclear Accidents. Volume 1. 612p. Order Number DE92527023. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The distribution of deposited radionuclides in an urban area and 
reduction due to run-off, weathering and natural decontamination 
effects from street cleaning and traffic are important factors in mak- 
ing urban dose assessments following a nuclear accident. In order 
to investigate the nature and importance of these factors, several 
in situ measurements as well as those in the laboratory were per- 
formed in Gavie, Sweden, and Munich, FRG, both cities having 
received relatively high concentrations of wet deposited radionu- 
clides from the Chernobyl accident as well as Roskilde, Denmark, 
in this case with first dry and later wet depositions. 


21356 (EUR-—13013/1, pp. 451-470) Resuspension following 
Chernobyl. Garland, J.A. (UKAEA Harwell Lab. (GB)); Pattenden, 
N.J. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9005113-: Seminar on methods and 
codes for assessing the offsite s of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
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612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since the Chernobyl accident, concentrations of '87Cs at many 
locations in Europe have remained elevated in comparison with the 
declining values expected from nuclear weapons fallout. Long term 
mean concentrations correlate with local depositions of Chernobyl 
material, and there can be little doubt that they predominantly are 
due to resuspension. Since information on resuspension in Euro- 
pean conditions is sparse, this opportunity to observe resuspension 
from an extensive contaminated area in field conditions is valuable. 
The data show that the air concentration due to resuspension has 
declined progressively with time at all sampling sites. The resus- 
pension factor is systematically higher at sites where the initial 
deposit of 'S7Cs from Chernobyl was low, and this feature of the 
data is probably attributable to long range transport of resus- 
pended activity over Europe. At some sites there is evidence for 
increased resuspension due to road traffic. Some models proposed 
for predicting the effects of resuspension have been compared with 
the data. Generally agreement is closer with the models that 
predict lower resuspension rates. High rates of deposition of resus- 
pended '°7Cs have been observed at some sites: this probably 
involves material of very local origin. 


21357 (EUR-—13013/1, pp. 521-536) Interfacing real-time 
monitoring data with a long range transport and dispersion 
model. Tassone, C. (Commission of the European Communities, 
Ispra (IT). Joint Research Centre); Grippa, G.; Raes, F.; Graziani, 
G. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9005113—-: Seminar on methods and 
codes for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper discusses how real-time radiological field measure- 
ments can be used together with long range transport models to 
optimize the predictions of where a radioactive cloud is expected to 
go. The ideas are illustrated using a comprehensive transport and 
diffusion model and radiological data generated after the Chernobyl 
accident. It is shown that the updated model prediction rightly lo- 
cate the Chernobyl cloud, whereas pure model calculation are off 
by several hundreds of kilometers (after 5 days of transport). 


21358 (ORNL/TM-12077) Options for treating high- 
temperature gas-cooled reactor fuel for repository disposal. 
Lotts, A.L.; Bond, W.D.; Forsberg, C.W.; Glass, R.W.; Harrington, 
F.E.; Micheals, G.E.; Notz, K.J.; Wymer, R.G. Oak Ridge National 
Lab., TN (United States). Feb 1992. 114p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92014909. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the options that can reasonably be consid- 
ered for disposal of high-temperature gas-cooled reactor (HTGR) 
fuel in a repository. The options include whole-block disposal, dis- 
posal with removal of graphite (either mechanically or by burning), 
and reprocessing of spent fuel to separate the fuel and fission 
products. The report summarizes what is known about the options 
without extensively projecting or analyzing actual performance of 
waste forms in a repository. The report also summarizes the pro- 
cesses involved in convert spent HTGR fuel into the various waste 
forms and projects relative schedules and costs for deployment of 
the various options. Fort St. Vrain Reactor fuel, which utilizes 
highly-enriched 2°5U (plus thorium) and is contained in a prismatic 
graphite block geometry, was used as the baseline for evaluation, 
but the major conclusions would not be significantly different for 
low- or medium-enriched 2°5U (without thorium) or for the German 
pebble-bed fuel. Future US HTGRs will be based on the Fort St. 
Vrain (FSV) fuel form. The whole block appears to be a satisfac- 
tory waste form for disposal in a repository and may perform better 
than light-water reactor (LWR) spent fuel. From the standpoint of 
process cost and schedule (not considering repository cost or 
value of fuel that might be recycled), the options are ranked as fol- 
lows in order of increased cost and longer schedule to perform the 
option: (1) whole block, (2a) physical separation, (2b) chemical 
separation, and (3) complete chemical processing. 
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21359 (STUK-A-104) Radioactive release from Sosnovyj 
Bor, St. Petersburg, In March 1992. Toivonen, H. (Finnish Centre 
for Radiation and Nuclear Safety, Helsinki (Finland)); Klemola, S.; 
Lahtinen, J. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). Mar 1992. 19p. Order Number 
DE92630064. Source: OSTI; NTIS; INIS. 

Small amounts of airborne radionuclides released from the Sos- 
novyy Bor nuclear power station were detected on the south coast 
of Finland on 24th March 1992. The composition of the radioactive 
material was similar to that found during the Chernobyl accident six 
years ago. However, the radionuclide concentrations were now 
about 1 mBq'm~°%., i.e. five orders of magnitude smaller than the 
maximum concentration detected in Finland during the Chernobyl! 
fallout. The consequences of the incident in Finland are only of 
theoretical interest. No countermeasures or protective means were 
needed. However, the studies showed that the release contained 
not only radioactive gases, such as noble gases and iodine, but 
also other substances that were most likely dispersed as small par- 
ticles. 
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Refer also to citation(s) 21515, 21592 


21360 (CONF-920308-Vol.1, pp. 1.39-1.48) A comparison of 
the reactor physics predictions for CANFLEX fuel using the 
codes MCNP, WIMS-AECL, and LATREP. Milgram, M.S. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario (Canada)). Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

The lattice codes WIMS-AECL and LATREP have been used to 
calculate fundamental reactor physics parameters for Atomic En- 
ergy of Canada Ltd.’s (AECL’s) new CANFLEX fuel bundles, and 
an MCNP model was devised to check these results. An intercom- 
parison of predictions from these codes is given, showing a 
reasonable agreement in the values of most parameters, but also 
highlighting a few inadequacies that require further refinement. 


21361 (CONF-920308-Vol.1, pp. 1.87-1.98) A vectorized 
nodaltype algorithm for large jer reactor coarse-mesh 
code HEM-3. Gorodkov, S.S. (Kurchatov Inst. of Atomic Energy , 
Moscow (USSR)). Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DES92009520. Source: OSTI; NTIS; INIS. 

The 3-dimensional neutron balance equation underlying HEM-3 
coarse-mesh code is presented. For square grid this equation cou- 
ples some functional in node 0 with similar values in four nearest 
and four next to nearest nodes in x, y-plain and in two nearest 
nodes along z-direction. On many neutron transport problems 
where exact solution can be found it was shown the accuracy of 
algorithm approximately equals to that of traditional finite-difference 
one with half size mesh step. The structure of iterative solution 
procedure is featured which allows its extremely efficient vectoriza- 
tion in case of large problems. 
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Refer also to citation(s) 20936, 20961, 20962, 20963, 21318, 
21351, 21448, 21514, 21540 


21362 (ANL/CP-74590) Thermal-hydraulic and structural 
considerations on the gap variation between fuel bundle and 
hexcan. Chang, L.K.; Lee, M.J.; Ku, J.Y. Argonne National Lab., IL 
(United States). [1992]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
920631-32: American Society of Mechanical Engineers pressure 
vessel and piping conference, New Orleans, LA (United States), 





21-25 Jun 1992). Order Number DE92013052. Source: OSTI; 
NTIS; INIS; GPO Dep. 

One of the safety concerns in reactor operation is the tempera- 
ture of the fuel elements, which are contained in a hexagonal duct, 
referred to as the hexcan. There are gaps between the fuel bundle 
and the hexcan, and the gaps somewhat affect thermal-hydraulic 
behavior of the fuel element. This paper investigates the impact of 
gap variations on the thermal-hydraulic responses of the fuel 
element as well as the possibility of fuel bundie and hexcan inter- 
action. The gap variation between hex duct and fuel bundle is 
caused by differential thermal expansion, creep strain, and 
irradiation-induced swelling of fuel-cladding and hex duct, and it is 
a function of fuel burnup. The effects of gap variations on the 
thermal-hydraulic responses of typical driver subassemblies in the 
Experimental Breeder Reactor (EBR-II) are investigated. A struc- 
tural analysis was performed to predict the in-reactor deformation 
behavior of fuel bundle and hex duct, and followed by a thermal- 
hydraulic analysis to determine the flow and temperature response 
due to gap changes. The effects of geometry variation on the 
thermal-hydraulic response are discussed. The study indicates that 


the effect of gap variation should not be ignored for subassembly 
designs. ‘ 


21363 (ANL/CP-75696) Metal fuel manufacturing and irra- 
diation performance. Pedersen, D.R.; Walters, L.C. Argonne 
National Lab., IL (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-920432-12: 54. annual American power 
conference, Chicago, IL (United States), 13-15 Apr 1992). Order 
Number DE92014770. Source: OSTI; NTIS; INIS; GPO Dep. 

The advances in metal fuel by the Integral Fast Reactor Program 
at Argonne National Laboratory are the subject of this paper. The 
Integral Fast Reactor (IFR) is an advanced liquid-metal-cooled re- 
actor concept being developed at Argonne National Laboratory. 
The advances stressed in the paper include fuel irradiation pertor- 
mance, and improved passive safety. The goals and the safety 
philosophy of the Integral Fast Reactor Program are stressed. 


21364 (ANL/CP-75894) A next-generation reactor concept: 
The Integral Fast Reactor (IFR). Chang, Y.I. Argonne National 
Lab., IL (United States). [1992]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9204157—1: 7. KAIF/KNS annual conference, Seoul (Ko- 
tea, Republic of), 21-22 Apr 1992). Order Number DE92014853. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Integral Fast Reactor (IFR) is an advanced liquid metal re- 
actor concept being developed at Argonne National Laboratory as 
reactor technology for the 21st century. It seeks to specifically ex- 
ploit the inherent properties of liquid metal cooling and metallic fuel 
in a way that leads to substantial improvements in the characteris- 
tics of the complete reactor system, in particular passive safety 
and waste management. The IFR concept consists of four techni- 
cal features: (1) liquid sodium cooling, (2) pooltype reactor 
configuration, (3) metallic fuel, and (4) fuel cycle closure based on 
pyroprocessing. 


21365 §(ANL/CP-76000) Fission gas bubble nucleated cavi- 
tational swelling of the alpha-uranium of irradiated 
U-Pu-Zr fuel. Rest, J. Argonne National Lab., IL (United States). 
Apr 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920673-5: 16. 
annual symposium of American Society of Testing and Materials 
(ASTM), Denver, CO (United States), 21-22 Jun 1992). Order 
Number DE92014854. Source: OSTI; NTIS; INIS; GPO Dep. 
Cavitational swelling has been identified as a potential swelling 
mechanism for the alpha uranium phase of irradiated U-Pu-Zr metal 
fuels for the Integral Fast Reactor being developed at Argonne Na- 
tional Laboratory. The trends of U-Pu-Zr swelling data prior to fuel 
cladding contact can be interpreted in terms of unrestrained cavita- 
tional driven swelling. It is theorized that the swelling mechanisms 
at work in the alpha uranium phase can be modeled by single va- 
cancy and single interstitial kinetics with intergranular gas bubbles 
providing the void nuclei, avoiding the use of complicated defect in- 
teraction terms required for the calculation of void nucleation. The 
focus of the kinetics of fission gas evolution as it relates to cavita- 
tional swelling is prior to the formation of a significant amount of 
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interconnected porosity and is on the development of small inter- 
granular gas bubbles which can act as void nuclei. Calculations for 
the evolution of intergranular fission gas bubbles show that they 
provide critical cavity sizes (i.e., the size above which the cavity 
will grow by bias-driven vacancy flux) consistent with the observed 
incubation dose for the onset of rapid swelling and gas release. 


21366 (CEA-CONF—-10775) Recent research on structural 
Integrity in support of the european fast reactor. Acker, D. 
(CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (FR). Dept. 
de Mecanique et de Technologie); Laue, H.; Townley, C.H.A. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1991. 27p. (CONF-910817-: 11. 
international conference on structural mechanics in reactor technol- 
ogy, Tokyo (Japan), 18-23 Aug 1991). Order Number DE92530418. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For the European Fast Reactor, which is being developed jointly 
in France, Germany and the U.K., qualified material controlled fab- 
rication processes and validated design rules are essential to 
achieve cost reduction in components, and at the same time, main- 
tain the required standards of safety and reliability. In the 
framework of an inter-governmental agreement, the R and D or- 
ganisations: CEA in France, KfK and INTERATOM in Germany 
and AEA Technology in the UK, have co-ordinated their work to 
support the EFR project. In the Structural Integrity area, this 
co-ordination is undertaken by the AGT 9B group, which: The Pur- 
pose of the present paper is to review the progress which has 
been made up to the end of 1990, as recorded by the 35 AGT9B 
Milestone Reports which had been issued by this date. Only a brief 
outline of the main results will be given. Detailed descriptions of 
the work will be found in the papers presented to SMIRT Confer- 
ences in 1987, 1989 and 1991 and referenced in chapter 7. The 
results fall into five areas - General design guidance - Analysis of 
structures submitted to repeated loading - Fracture mechanics - 
Buckling - Design rules for specific components. 


21367 (CONF-920308—Vol.1, pp. 1.49-1.60) Sensitivity the- 
Univ., 
West Lafayette, IN (United States)); Downar, T.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

Depletion perturbation theory has been extended to the closed 
nuclear fuel cycle and methods have been developed for comput- 
ing the constrained sensitivities which account for fuel reprocessing 
and fabrication. An iterative methods was developed to solve the 
sensitivity equations and applied to the closed fuel cycle of the In- 
tegral Fast Reactor. The sensitivities computed using the methods 
here were in good agreement with sensitivities from direct subtrac- 
tion of perturbed and unperturbed depletion calculations. The 
closed fuel cycle sensitivities were also compared to the sensitivi- 
ties for the open fuel cycle without reprocessing. The closed fuel 
cycle sensitivities were found to be larger, particularly for isotopes 
higher up the burnup chain. The results here indicate this work 
would have particular importance for the analysis of advanced re- 
actor designs with closed fuel cycles, such as the Integral Fast 
Reactor. The methods developed here will facilitate accurate and 
efficient sensitivity studies of such reactors. 


21368 (CONF-920308—Vol.1, pp. 1.464-1.475) Calculation of 
the Fast Flux Test Facility fuel pin tests with the WIMS-E and 
MCNP codes. Schwinkendorf, K.N. (Westinghouse Hanford Co., 
Richland, WA (United States)); Wittekind, W.D.; Toffer, H. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

The Fuel Assembly Area (FAA) at the Fast Flux Test Facility 
(FFTF) site on the Hanford Site at Richland, Washington currently 
is being prepared to fabricate mixed oxide fuel (U, Pu) for the 
FFTF. Calculational tools are required to perform criticality safety 


ory for the closed nucleer fuel cycle. Choi, H.B. (P 
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analyses for various process locations and to establish safe limits 
for fissile material handling at the FAA. These codes require valida- 
tion against experimental data appropriate for the compositions that 
will be handled. Critical array experiments performed by Bierman 
provide such data for mixed oxide fuel in the range Pu/(U+Pu) = 
22 wt% and with Pu-240 contents equal to 12 wt%. both the Monte 
Carlo Neutron Photon (MCNP) and the Winfrith Improved Multi- 
group Scheme (WIMS-E) computer codes were used to calculate 
the neutron multiplication factor for explicit models of the various 
critical arrays. The W-CACTUS module within the WINS-E code 
system was used to calculate k,. for the explicit array configura- 
tion, as well as few-group cross sections that were then used in a 
three-dimensional diffusion theory code for the calculation of Kay 
for the finite array. 


21369 (CONF-920308-Vol.1, pp. 1.78-1.86) Method and 
code for fuel reloading optimization in transfer regime of fast 
reactor operation. Shvedov, M.O. (Moscow Engineering Physics 
Inst. (USSR)); Goncharov, L.A. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 1. 536p. 
Order Number DE92009520. Source: OSTI; NTIS; INIS. 

Method for fuel reloading optimization in transfer regime of fast 
reactor operation is described. The purposeful variant analysis 
method (PVAM), which was used in series of the optimization cal- 
culations of fast reactors, is proposed for solution of this problem. 
This method allow one to automate the investigations of optimal 
fuel reloading strategies, and so to avoid attendant numerous cal- 
culations. Using of the integer linear programming (IKP) method for 
solution of optimization problem is the peculiarity of PVAM. It al- 
lows one to considerate the real practicable fuel reloading. 


21370 (CONF-920308-Vol.2, pp. 2.103-2.116) An evaluation 
of multigroup flux in the EBR-II core. Hill, R.N. (Ar- 
gonne National Lab., IL (United States)); Fanning, T.H.; Finck, P.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. From American Nuclear Society (ANS) topical meeting on 
advances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

The unique physics characteristics of Experimental Breeder 

Reactor (EBR-II) which are difficult to model with conventional neu- 
tronic methodologies are identified; the high neutron leakage 
fraction and importance of neutron reflection cause errors when 
conventional calculational approximations are utilized. In this paper, 
various conventional and higher-order group constant evaluations 
and flux computation methods are compared for a simplified R-Z 
model of the EBR-Il system. Although conventional methods do 
provide adequate predictions of the flux in the core region, signifi- 
cant mispredictions are observed in the reflector and radial blanket 
regions. Calculational comparisons indicate that a fine energy group 
structure is required for accurate predictions of the eigenvalue and 
flux distribution; greater detail is needed in the iron scattering treat- 
ment. Calculational comparisons also indicate that transport theory 
with detailed anisotropic scattering treatment is required. 
21371 (CONF-920308-Vol.2, pp. 2.535-2.541) Space- 
dependent effects in fast reactor dynamics and their analysis 
using three-dimensional kinetic code WIND-3D. Podobed, S.S. 
(Moscow Engineering Physics Inst. (USSR)); Shmelev, A.N.; Shkol- 
nik, V.S. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

The computer code intended for fast reactor three-dimensional 
(8D) dynamics analysis is described. The code is used in routine 
practice of calculational support of BN-350 fast breeder reactor op- 
eration. It was shown that substantial 3D effects can be induced by 
asymmetrical reactivity perturbations to the system. Some diver- 
gence factor was introduced to describe the difference between the 
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point kinetics model results and results obtained in reactor mea- 
surements. 


21372 (CONF-920308-Vol.2, pp. 2.542-2.556) Feedback 
components of a U20Pu10Zr-fueled compared to a U10Zr- 
fueled EBR-II. Meneghetti, D. (Argonne National Lab., IL (United 
States)); Kucera, D.A. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. DOE Contract W-31109-ENG-38. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

Calculated feedback components of the regional contributions of 
the power reactivity decrements (PRDs) and of the temperature co- 
efficients of reactivity of a U20Pu10Zr-fueled of a U10Zr-fueled 
Experimental Breeder Reactor || (EBR-Il) are compared. The PRD 
components are also separated into power-to-flow dependent and 
solely power dependent parts. The effects of these values upon 
quantities useful for indicating the comparative potential inherent 
safety characteristics of these EBR-II loadings are presented. 


21373 (CONF-920308-Vol.2, pp. 2.557-2.566) FBR code 
designs leading to low sodium void worth. Tommasi, J. (Com- 
missariat a I'Energie Atomique, St. Paul lez durance (France)); 
Girard, C.; Zaetta, A. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

A better intrinsic safety of fast reactors relies to some extent on 
the reduction of sodium voiding reactivity effects. This paper recol- 
lects physical explanations about void reactivity effects and their 
variations, according to simple typical design changes, so as to 
point out the most promising directions to investigate to ensure the 
best void reactivity reductions. But out of equivalently void reactivity 
reducing changes, those of best economical characteristics must 
be sorted out; only fuel cycle costs will be taken here into account, 
the parameter taken as representative of fuel cycle costs being the 
core reactivity loss rate, directly correlated with the fuel elements 
residence time. Finally, to make this study profitable, the preceding 
results will be used to get alternative European Fast Reactor (EFR) 
core designs with low sodium void worth. Fixed parameters will be 
here EFR thermal output and, as far as possible, core radial bulk. 


21374 (CONF-920308-Vol.2, pp. 2.567-2.577) Comparative 
study of the neutronic performances of the LMFBR using ox- 
ide and alternative fuels. Garnier, J.C. (Commissariat a l’Energie 
Atomique, St. Paul Lez Durance (France)); Casimir, R.; Bergeon- 
neau, P.; Zaetta, A. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

A primary study has been carried out on the respective merits of 
oxide, nitride, carbide and metallic fuels used in a fast breeder re- 
actor. Differences concerning burn-up reactivity loss, damage rate, 
Doppler and sodium void reactivities are evaluated and physically 
explained. The sensitivity of the different fuels to design parameter 
variations is also examined. 


21375 (CONF-920308-Vol.2, pp. 2.578-2.589) Comparative 
neutronic analysis of Pb- versus Na-cooled LMR cores. Liaw, 
J.R. (Argonne National Lab., IL (United States)); Fujita, E.K.; 
Wade, D.C. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

A comparative neutronic study has been conducted on several 
liquid metal cooled reactor (LMR) cores using both lead- 
magnesium eutectic alloy (97.7% Pb -2.3% Mg) and sodium as 
coolant. In order to have a consistent comparison for these two 





coolants on a common basis, i.e. interchangeable designs, this 
study used exactly the same reactor core layout, assembly design 
parameters, and compositions for structure material. Only driver 
fuel enrichments were adjusted respectively for these two coolants 
in order to meet the same set of requirements for specified burnup 
cycles. Equilibrium cycle performance and coolant void worth were 
calculated for five different lattice designs, first for sodium coolant 
and then for Pb-Mg coolant. The authors results indicated a better 
neutron economy is achieved in cores using Pb-Mg as coolant 
which generally have higher breeding performance, smaller burnup 
reactivity swing, and low fissile enrichment. On the otherhand, lin- 
ear heat rates goes up, power peaking worsens, and peak fast 
fluence increases in Pb-Mg cooled cores. Some of these problems 
may be mitigated if the design constraint of interchangeability were 
relaxed. Special emphasis has been put on the void worth compar- 
ison between Na nd Pb-Mg coolant. Quite large negative void 
worths were obtained for several cases using Pb-Mg as coolant 
where the Na coolant would have otherwise yielded positive val- 
ues. The differences in void worths were explained from basic 
physical principles involved in voiding these two coolants. The 
large negative void worth with Pb-Mg coolant is mainly caused by 
the enhanced leakage component rather than the direct spectral 
hardening effects of heavy coolants. 


21376 (CONF-920308-Vol.2, pp. 2.69-2.80) Validation of the 
REBUS-3/RTC methodologies for EBR-Il core-follow analysis. 
McKnight, R.D. (Argonne National Lab., IL (United States)). West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

Operations and material control and accountancy (MCA) require- 
ments for the Fuel Cycle Facility (FCF) will demand accurate 
prediction of the mass flow from Experimental Breeder Reactor-Il 
(EBR-Il) into the facility. This will require validated calculational 
tools that can predict the burnup and isotopic distribution in irradi- 
ated binary- and ternary-fueled Mark Ill, Mark IV, and Mark V 
assemblies. The present study demonstrates that the REBUS-3/ 
RCT methodologies can meet these requirements. Validation is 
achieved via a two-step procedure. First, a set of detailed core- 
follow depletion calculations using the REBUS-3/RCT codes is 
performed for an extensive series of EBR-Il runs. Second, the 
results of this analysis are compared with experimental determina- 
tions of burnup and U and Pu isotopic weight fractions that have 
been measured in IFR fueled test assemblies irradiated in EBR-II. 
The results of these comparisons are very good and indicate that 
mass flow predictions based on the methods used in this study are 
adequate for operational and MCA requirements in FCF. 


21377 


(CONF-920308-Vol.2, pp. 2.81-2.91) Sensitivity the- 
ory for LMFBR in-vessel shielding analysis. Bolyatko, V.V. 
(Moscow Engineering Physics Inst. (USSR)); Balashov, Yu.l.; 
Berzonis, M.A.; Kyachin, A.V. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 


topical meeting on advances in reactor ics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

The paper is devoted to the sensitivity analysis application to the 
investigation of neutron and gamma functionals, error estimation 
for liquid metal fast breeder reactor (LMFBR) in-vessel calculations. 
By use sensitivity analysis and spatial channel theory practical rec- 
ommendations of the shield developments are worked out. New 
code ZAKAT-2.2 developed in the USSR for sensitivity analysis ap- 
plication to the investigation of neutron and gamma functionals in 
radiation shielding and core is described. Code is written for calcu- 
lating the sensitivity coefficients of linear and fraction linear 
functionals of the radiation field to cross-sections and other input 
parameters, contribution current and contribution flux of spatial 
channel theory. Selection of energy group structure and weighting 
spectra as well as introduction of spatial dependence of cross sec- 
tions are pointed out in paper. Error estimation, taking into account 
nonlinear effects are provided. 
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21378 (CONF-920308-Vol.2, pp. 2.92-2.102) Benchmark 
physics experiment of metallic-fueled LMFBR at FCA. lijima, S. 
(Japan Atomic Energy Research Inst., Ibaraki (Japan)); Oigawa, 
H.; Ohno, A.; Bando, M. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

Results of the benchmark physics experiments of a metallic- 
fueled liquid metal fast breeder reactor are described. A clean, 
two-zone, cylindrical mockup core was built at JAERI's Fast Critical 
Assembly (FCA). Reactivity feedback physics parameters such as 

r, sodium void, fuel expansion and B,yC control rod worth 
were measured in FCA assembly XVI-1. Analysis was made with 
two- and three-dimensional diffusion calculation and JENDL-2 
cross section library. Calculation accuracy was evaluated for the 
reactivity feedback parameters. 


21379 (DOE/ER/12816-T1) Thermalihydraulic aspects of 
decay heat removal by natural circulation in fast reactor 
systems: Final report. Roy, C.M.; Hetsroni, G.; Banerjee, S. Cali- 
fornia Univ., Santa Barbara, CA (United States). Dept. of Chemical 
and Nuclear Engineering. [1990]. 71p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-88ER12816. 
Order Number DE92013729. Source: OSTI; NTIS; INIS; GPO Dep. 

Natural convection in enclosures have been studied numerically 
to provide insight into the scaling laws existing for removal of de- 
cay heat in Liquid Metal Fast Reactors (LMFR). Specifically, 3-D 
simulations have been carried out for natural circulation in a cylin- 
der with small aspect ratio (of the order of 0.5). These results have 
been compared to the results of an experiment conducted by 
UCSB, in collaboration with GE, to provide benchmark data for 
code validation. Parametric studies have been conducted to estab- 
lish the validity of a 3-D Finite difference code that uses body-fitted 
grids for simulations of complex geometries. Further, numerical 
simulations have been carried out to demonstrate the importance 
of 3-D computer codes as tools in the design and scale-up of pro- 
totype LMFRs. It has been shown that the try of the passive 
safety systems is key to safe operation of LMFRs under shutdown 
conditions. The key phenomena that occur in such situations have 
bee studied and the available experimental studies have been 
identified. The future direction for modeling of natural convection 
recirculating flows in confined enclosures has been proposed. 31 
refs. 


21380 (EUR-13596) CAMDYN: a new model to describe 
the axial motion of molten fuel inside the pin of a fast breeder 
reactor during accident conditions. Peter, G. (Commission of 
the European Communities, Ispra (IT). Joint Research Centre). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 201p. (in German). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The new in-pin fuel motion model CAMDYN (Cavity Material Dy- 
namics) describes the axial motion of both partially and fully molten 
fuel inside the pin of a fast breeder reactor during accident condi- 
tions. The motion of the two types of molten fuel and the imbedded 
fission gas bubbles is treated both before and after cladding fail- 
ure. The basic modelling approach consists of the treatment of two 
one-dimensional flows which are coupled by interaction terms. 
Each of these flows is treated compressively and with axially vari- 
able flow cross sections. The mass and energy equations of both 
fields are solved explicitly using upwind differencing on a fixed 
Eulerian grid. The two momentum equations are solved simultane- 
ously, using the convective momentum fluxes of the previous 
timestep. Both partially and fully molten fuel can move axially into 
a central hole extending to the plenum in the case of certain hollow 
pellet designs. The fuel temperature calculation includes the deter- 
mination of a radial temperature profile. A simple conduction 
freezing model is included. After cladding failure, ejection into the 
coolant channel is modeled. 


21381 (EUR-13618) Computation of shakedown loads fea- 
sibility study. Save, M. (Faculte Polytechnique de Mons (BE)); 
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Saxce, G. de; Borkowski, A. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. 360p. Contract 
RA1-0100-B. Source: OSTI; NTIS (US Sales Only); INIS. 
Structures submitted to variable loads and temperature fields may 
enter in a regime of ratcheting where strains and hence structural 
deflections increase cycle by cycle. It is important to demonstrate 
that ratcheting is avoided. This happens of course if the structure 
remains entirely in the elastic regime. However, for more severe 
loadings, plastic deformations occur and the analyst must then 
demonstrate that the structure shakes down or adapts. Shakedown 
may be elastic if after a transient period all strain variations be- 
come elastic, or plastic when alternating plasticity occurs. This 
report addresses plastic shakedown. The problem is treated from 
the theoretical point of view but also - and this is a very important 
part of the work - from the numerical and software point of view. 


21382 (JAERI-M-92-031) A computer code for analysis of 
core transient behavior in a Ne-cooled metal fuel fast reactor: 
Modification of the code EXCURS and sample calculation. 
Okajima, Shigeaki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Mukaiyama, Take- 
hiko; Gunji, Yasuyoshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. 87p. Order Number DE92526856. Source: 
OSTI; NTIS; INIS. 

The core transient behavior calculation code "EXCURS'’ for a Na- 
cooled oxide fuel fast reactor was modified for the application to a 
Na-cooled metal fuel fast reactor (LMR). The results of the core 
transient behavior calculated with the modified EXCURS were 
compared with those calculated by ANL for EBR-li and also com- 
pared with those by CRIEPI for 1000MWe-LMR. These calculations 
agreed quite well. The modified EXCURS, therefore, can be used 
for analysing the core transient behavior of LMR. In a design study 
of actinide burner reactors (ABR), the analysis of core transient be- 
havior is important from the viewpoint of safety. The ULOF and 
UTOP analyses for a Na-cooled metal fuel ABR (M-ABR) were 
carried out using the modified EXCURS. The effect of heat conduc- 
tivity of fuel and that of feedback reactivity coefficients on the core 
transient behavior were also evaluated. It is calculated that the 
maximum temperature of fuel is strongly affected by flowering reac- 
tivity coefficient, delayed neutron fraction and heat conductivity of 
fuel in this order. (author). 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


Refer also to citation(s) 20935 


21383 (CONF-920308-Vol.2, pp. 2.324-2.335) Thermofluid- 
neutronic stability of the rotating, fluidized bed, space-power 
reactor. Lee, C.C. (Rensselaer Polytechnic Inst., Troy, NY (United 
States)); Jones, O.C.; Becker, M. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 

A rotating fluidized bed nuclear has the potential of being an at- 
tractive option for very high power space power and propulsion 
systems. Research has already examined fuel bed expansion due 
to variations in state variables, propellant flow rate, and rotational 
speed as well as questions of thermal stress. This paper describes 
the results of a coupled thermofluid-neutronic analysis where per- 
turbations in fuel bed height caused by maneuvering changed in 
operating conditions alter power levels due to varying absorption of 
neutrons which would otherwise leak from the system, mainly 
through the nozzie. The analysis utilized view factors coupled with 
Fermi-age and diffusion theories coupled with the void propagation 
equation in the fluidized fuel bed to determine the linearized trans- 
fer function for the mutual feedback between the flow and power. It 
was found that power fluctuations were larger by 100 db or more 
than those expected in a packed bed. However, no power excur- 
sions were found since the transfer always had less than unity 
gain. Margins to unity gain in some cases were sufficiently small 
that the approximations in this quasi-2-dimensional model may not 
be sufficiently accurate to preclude significant excursions. 
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21384 (CONF-920308-Vol.2, pp. 2.57-2.68) Evaluation of in- 
tegral measurements for the SP-100 space reactor. Collins, P.J. 
(Argonne National Lab., Idaho Falls (United States)); Aumeier, 
S.E.; Grasseschi, G.L. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. DOE Contract W-31109-ENG-38. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

Experiments in support of the SP-100 space reactor were done 
in ZPPR-20. Biases in calculations were found for criticality predic- 
tions and control worths. Although the biases were on the 
conservative side for SP-100 design, the more general question of 
the reasons for the calculational errors is important for design opti- 
mization and for other fast space reactor designs. A data sensitivity 
analysis has been made for the ZPPR-20 results using the GMADJ 
code. Results for ZPPR-20 are used in conjunction with a wide 
database of fast reactor parameters. It is shown that calculations of 
criticality for the reference core, for a core simulating water immer- 
sion and the for the control rod worths are consistent with all other 
benchmark data and that differences in prediction are within uncer- 
tainties in nuclear data. The results from ZPPR-20 can be used 
with confidence for prediction of calculational bias factors and un- 
certainties in SP-100 and related designs. The most effective use 
of the ZPPR-20 data would be to create a sensitivity file for SP-100 
and use the GMADJ system to reduce biases and uncertainties. 


21385 (JAERI-M-91-212) Japan nuclear ship see trial. Ya- 
mazaki, Hiroshi (Japan Atomic Energy Research Inst., Mutsu, 
Aomori (Japan). Mutsu Establishment); Kitamura, Toshikatus; 
Mizushima, Toshihiko. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jan 1992. 112p. (In Japanese). Order Number 
DE92526969. Source: OSTI; NTIS; INIS. 

The sea trial of the first Japan nuclear Ship 'MUTSU’ was con- 
ducted from the end of October to December in 1990. The purpose 
of the sea trial was to verify the nuclear propulsive performances 
and maneuverabilities. The present report describes the results of 
the sea trial. These results are classified into four items: 1. Speed 
test and engineering performance tests 2. Maneuvering 
performance tests 3. Vibration tests 4. Other tests. Acceptable per- 
formances were demonstrated, as expected in the original design. 
The experience of the use of the Global Positioning System (GPS), 
which were newly adopted for the sea trial, is also reported. (au- 
thor). 


21386 (JAERI-M-91-226) Development of analysis code for 
thermal hydro-dynamics of marine reactor under multi- 
dimensional ship motions, RETRAN-02/GRAV: Improvement of 
RETRAN-02 and experimental analyses. Ishida, Toshihisa (Japan 
Atomic Energy Research Inst., Mutsu, Aomori (Japan). Mutsu Es- 
tablishment); Tomiai; Ichio. Japan Atomic Energy Research inst., 
Tokyo (Japan). Jan 1992. 135p. Order Number DE92526973. 
Source: OSTI; NTIS; INIS. 

We have improved a computer code RETRAN-02/GRAV for 
analysing thermal-hydro dynamics of a marine reactor plant under 
ship motions as a tool for research and development of marine re- 
actor. The RETRAN-02 bases originally on one-dimensional model. 
Some improvement of the original RETRAN code has been made 
in analysis of thermal hydro-dynamics of a heaving (vertical move- 
ment) and a rolling (rotational movement), as well as a stationary 
inclination, on vertical acceleration by one-dimensional model, on 
inclination by two-dimensional model, on vertical and horizontal ac- 
celeration by two-dimensional model, and on arbitrary rotation by 
three-dimentional model. We have checked the improved models 
by analyses of some experiments: single-phase and two-phase 
natural circulation flows under heaving, single-phase natural circu- 
lation with rolling and the single-phase natural circulation at 
stationary inclination attitude. The analyzed results verify the pre- 
sented model to be capable to simulate well the ship motions. As 
an application of RETRAN-02/GRAV, the nuclear powered ship 
Mutsu has been analysed to provide useful information for planning 
of the experiment in the Mutsu experimental voyage. (author). 


21387 (JAERI-M-92-002) Chemistry and radiochemistry 
tests of N.S.MUTSU: Reports on N.S.MUTSU power-up tests. 





Yoshijima, Tetsuo (Japan Atomic Energy Research Inst., Mutsu, 
Aomori (Japan). Mutsu Establishment); Suzuki, Kunihiko; Mukai, 
Satoru; Tanaka, Takakazu; Ochiai, Masaaki. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Feb 1992. 62p. (In Japanese). Or- 
der Number DE92526977. Source: OSTI; NTIS; INIS. 

The power-up test of N.S.MUTSU started in March 1990 and fin- 
ished in December. The chemistry test and radiochemistry test 
were performed during the power-up tests. This paper discribes the 
methods and the results of the chemistry and radiochemistry tests 
performed during the power-up tests of N.S.MUTSU. The 
N.S.MUTSU is equipped with a PWR type reactor having a thermal 
power output of 36 MW. The chemical and radiochemical charac- 
teristics of the reactor are fuel rod cladding tubes made of 
Stainless steel and reactivity control without chemical shim. The 
chemistry test yielded the good results in quality of the primary 
cooling water and the secondary cooling water. The radiochemistry 
test confirmed that there is no leakages from fuel rod tubes, SG U- 
tubes and reactor component cooling systems. (author). 


21388 (JAERI-M-92-034) Effects of ship's vibration and 
motion on plant parameters: Report on sea trials of nuclear 
ship MUTSU made first in Japan. Kakuta, Tsunemi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Kitamura, Toshikatsu; Mizushima, Toshi- 
hiko; Yamazaki, Hiroshi; Nakahara, Takeshi; Kamiya, Eisei; Kudou, 
Takahiro; Naitoh, Akira; Tominaga, Mineo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. 90p. (in Japanese). Or- 
der Number DE92526896. Source: OSTI; NTIS; INIS. 

Present report was written about the study of the effects of ship’s 
vibration and motion on reactor plant performances measured and 
analyzed to confirm the total balance for control systems of reactor 
to propulsion. On July 10, 1990, or on the first day of the first voy- 
age for the power up test, the sea trials of MUTSU, nuclear ship 
made first in Japan, started from the anchoring test. The trial tests 
had finished through the third voyage between October 30 and 
November 9 to the fourth voyage between 7 and 14 of December. 
The trial tests had been conducted over ten items or so containing 
in-house tests of the measurements of ship's vibration and motion 
in order to research the effects on reactor performance. We here 
call the in-house tests the plant correlation tests. In regard to the 
correlation with ship’s vibration, we confirmed that the inherent vi- 
brations of hull and reactor containment arisen from ship structure 
had precisely been measured and that the plant correlations due to 
the hull and local vibrations arising from propeller revolutions are 
very small. Concerning the correlation with ship's motion, it was 
shown that her rolling motion strongly had affected on the propul- 
sion system such as shaft power and shaft revolutions. About the 
correlation with reactor systems it was found that her pitching mo- 
tion had given effect on the water level in pressurizer, primary 
coolant average temperature, e«-signal of the auto-control of reactor 
power and primary coolant pressure etc, particularly, most-strongly 
on the water level in pressurizer; her rolling and pitching motions 
had given effect on nuclear characteristics such as reactivity and 
startup rate; in addition the fluctuation of 0.06 Hz, we think the re- 
sponse inherent in (MUTSU) reactor systems, had been observed 
on her reactor parameters like reactivity and startup rate, and her 
propulsion systems like shaft horse power. (author). 


21389 (LA-UR-92-1377) Corrosion of UxZr;_,C;_, nuclear 
fuel materials in hydrogen gas at high pressures and tempera- 
tures. Butt, D.P. Los Alamos National Lab., NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-920879-1: World space 
congress, Washington, DC (United States), 28 Aug - 5 sep 1992). 
Order Number DE92013430. Source: OSTI; NTIS; GPO Dep. 

This paper describes the thermodynamics and kinetics of the 
corrosion of UxZr;_,C;_, in hydrogen gas. It describes how 
corrosion rates are influenced by variables such as pressure, tem- 
perature, and gas flow rate. A model is developed which agrees 
with experimental steady state corrosion rates at 1 atm between 
2670 and 3100 K. Under these conditions the corrosion flux is rate 
limited by the vapor phase transport of Zr(g) away from the solid 
surface to the bulk gas stream where the partial pressure of Zr(g) 
is determined by the congruently vaporizing surface composition. 
Extrapolation of the model to higher pressures indicates that Zr(g) 
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transport should also be rate limiting at higher pressures but the 
corrosion rate should decrease with increased total pressure due to 
reduced gaseous diffusion rates. The model predicts that the corro- 
sion rate will increase as the square root of gas velocity for a given 
temperature and pressure. Calculations demonstrating the effects 
of gas velocity are in agreement with experimental studies. The ad- 
dition of hydrocarbons to the hydrogen gas stream is predicted to 
decrease the corrosion rates significantly. 


21390 (LA-UR-92-1557) Experimental studies of laser- 
ablated zirconium carbide plasma : Fuel corrosion 
diagnostic development. Wantuck, P.J.; Butt, D.P.; Sappey, A.D. 
Los Alamos National Lab., NM (United States). [1992]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-920803-7: Nuclear technologies for 
space exploration, Jackson, WY (United States), 16-19 Aug 1992). 
Order Number DE92015148. Source: OSTI; NTIS; INIS; GPO Dep. 

Understanding the corrosion behavior of nuclear fuel materials, 
such as refractory carbides, in a high temperature hydrogen envi- 
ronment is critical for several proposed nuciear thermal propulsion 
(NTP) concepts. Monitoring the fuel corrosion products is important 
not only for understanding corrosion characteristics, but to assess 
the performance of an actual, operating nuclear propulsion system 
as well. in this paper, we describe an experimental study initiated 
to develop, test, and subsequently utilize non-intrusive, laser-based 
diagnostics to characterize the gaseous product species which are 
expected to evolve during the exposure of representative fuel 
samples to hydrogen. Laser ablation is used to produce high tem- 
perature, vapor plumes from solid solution, uranium-free, zirconium 
carbide (ZrC) forms for probing by other laser diagnostic methods; 
predominantly laser-induced fluorescence (LIF). We discuss the 
laser ablation technique, results of plume emission measurements, 
as well as the use of planar LIF to image both the ZrC plumes and 
actual NTP fuel corrosion constituents. 


21391 (Y/DZ-880) Manutacturing experience: Graphite fuel 
elements for nuclear thermal rockets. Napier, J.M. (Oak Ridge 
Y-12 Plant, TN (United States)); Homan, F.J. Oak Ridge Y-12 
Plant, TN (United States). 3 Apr 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
(CONF-920803—4: Nuclear technologies for space exploration, 
Jackson, WY (United States), 16-19 Aug 1992). Order Number 
DE92013238. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Nuciear Thermal Propulsion (NTP) is one of the key technologies 
which planners of the Space Exploration Initiative (SEI) have identi- 
fied as essential for a manned mission to Mars. There is a rich 
base of existing technology to buiki upon in the development of 
nuclear rockets. From 1955 to 1973 the US Atomic Energy Com- 
mission (AEC) sponsored development and testing of a nuclear 
rocket engine under Project Rover. The rocket engine, called the 
Nuclear Engine for Rocket Vehicle Application (NERVA), used a 
graphite fuel element incorporating uranium dicarbide fuel. Much of 
the NERVA development and manufacturing of fuel elements was 
performed at the Oak Ridge Y-12 Plant. This paper will review 
some of the key technical contributions from that work. We will re- 
view several of the design and performance problems which were 
overcome, comment on fuel element design limitations, and dis- 
cuss facility and equipment requirements which must be addressed 
in the event that there is a resumption of work on NERVA-type 
rockets for future space exploration. 
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21392 (KFK-4961) Legal aspects of public participation in 
the planning/licensing of environmentally related large-scale 

ojects. Kurz, A. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Hauptabteilung Recht und Versicherungen; Hochschule fuer 
Verwaltungswissenschaften, Speyer (Germany). Forschungsinstitut 
fuer Oeffentliche Verwaltung. Feb 1992. 64p. (In German). Order 
Number DE92528448. Source: OSTI; NTIS (US Sales Only); INIS. 

A variety of legal problems arise in the planning/licensing of en- 
vironmentally related large-scale projects associated with the 
control and evaluation of technical conditions and the ramifications 
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in social and legal policy of the acceptance of, and resistance to, 
such projects. On the basis of a number of partial studies e.g. of 
the licensing procedure of a nuclear power plant (Neckar-2 reac- 
tor), the author examines the legal aspects of public participation in 
the administrative procedure of licensing/plans approval. The di- 
chotomy of law and technology is covered, and public participation 
in administrative procedures is derived legally from the basic con- 
stitutional rights and the principle of fair hearing. After an outline of 
specific administrative procedures, public participation as part of 
administrative procedures is included in the broad legal framework 
of licensing/plans approval of environmentally related large-scale 
projects. The author concludes that public participation, within the 
framework of the basic decisions established by legislature, is not 
a tool to be used in deciding basic political conflicts. Instead, public 
participations in the application of law serves to protect the rights 
of the individual by ensuring fair proceedings paying attention to 
the subjective rights of the individual. As it is unable to decide po- 
litical conflicts, it is also an unsuitable means of establishing of 
basic societal consensus, or of seeking acceptance of large-scale 
projects. This is reflected also in studies of the legal functions of 
public participation, according to which the lawfulness of proce- 
dures is observed without, however, the legitimacy of the project 
being achieved. (orig./HP). 


21393 (NUREG—0040-Vol.16-No.1) Licensee contractor and 
Vendor Inspection status report: Quarterly report, January— 
March 1992: Volume 16, No. 1. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Reactor Inspection and 
Safeguards. May 1992. 388p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
GPO; INIS; NTIS. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
regen organizations during the period from January through 

arch 1992. 


21394 (NUREG-0386-DIGEST-6-Rev.2) United States Nu- 
clear Regulatory Commission Staff Practice and Procedure 
Digest: Commission, Appeal Board and Licensing Board Deci- 
sions, July 1972—June 1971: Revision 2. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of the Gen- 
eral Counsel. May 1992. 760p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This 2nd revision of the sixth edition of the NRC Practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period of July 1, 1972 
to June 30, 1991, interpreting the NRC’s Rules of Practice in 10 
CFR Part 2. 


21395 (NUREG-0540-Vol.14-No.3) Title List of Documents 
Made Publicly Available, March 1-31, 1992: Volume 14, No. 3. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. May 
1992. 424p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


21396 (NUREG-0750-Vol.34-Index2) Indexes to Nuclear 
Regulatory Commission issuances, July-December, 1991: Vol- 
ume 34, Index 2. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. 1991. 53p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Board Panel (LBP), the Administrative 
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Law Judges (ALJ), the Directors’ Decisions (DD), and the Denials 
of Petitions for Rulemaking (DPRM) are presented in this docu- 
ment. These digests and indexes are intended to serve as a guide 
to the issuances. These information elements are displayed in one 
or more of five separate formats arranged as follows: Case Name 
Index; Digests and Headers; Legal Citations Index; Subject Index; 
and Facility Index. 


21397 (NUREG—0936-Vol.11-No.1) NRC regulatory agenda: 
Quarterly report, January-March 1992: Volume 11, No. 1. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. May 
1992. 120p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO. 

The NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has recently completed action, or has proposed ac- 
tion, or is considering action, and all petitions for rulemaking which 
have been received by the Commission and are pending disposi- 
tion by the Commission. The Regulatory Agenda is updated and 
issued each quarter. 


21398 (NUREG—0940-Vol.11-No.1) Enforcement 
Significant actions resolved: Quarterly progress report, 
January-March, 1992: Volume 11, No. 1. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Enforce- 
ment. May 1992. 401p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (January-March 
1992) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


21399 (NUREG—1350-Vol.4) Nuclear Regulatory Commis- 
sion information Digest 1992 edition: Volume 4. Olive, K. (ed.). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Budget and Analysis. Mar 1992. 112p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission Information Digest provides 
a summary of information about the US Nuclear Regulatory Com- 
mission (NRC), NRC’s regulatory responsibilities, the activities 
NRC licenses, and general information on domestic and worldwide 
nuclear energy. This digest is a compilation of nuclear- and NRC- 
related data and is designed to provide a quick reference to major 
facts about the agency and industry it regulates. In general, the 
data cover 1975 through 1991, with exceptions noted. Information 
on generating capacity and average capacity factor for operating 
US commercial nuclear power reactors is obtained from monthly 
operating reports that are submitted directly to the NRC by the li- 
censee. This information is reviewed by the NRC for consistency 
only and no independent validation and/or verification is performed. 


21400 (NUREG/CR-5114) Findings of a workshop on 
developing a methodology for evaluating effectiveness of nu- 
clear power plant training. Cantor, J.A. (DDL OMNI Engineering 
Corp., Chantilly, VA (United States)); Fuller, R.E.; Walker, C.L.; 
Mazour, T.J. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Science Applications 
International Corp., McLean, VA (United States); Mazour Asso- 
ciates, Inc., Mystic, CT (United States); DDL OMNI Engineering 
Corp., Chantilly, VA (United States). Apr 1992. 43p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
(CONF-9010490-—Summ.: Workshop on developing a methodology 
for evaluating effectivenss of nuclear power plant training, Chan- 
tilly, VA (United States), 29 Oct - 1 nov 1990). Source: OSTI; 
NTIS; INIS; GPO. 

In October 1990, the Nuclear Regulatory Commission (NRC) 
sponsored a workshop to develop a proposed methodology for use 
by the NRC in determining the effectiveness of nuclear utility train- 
ing. The workshop developed a framework on which to base a 
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methodology which draws together current NRC and nuclear indus- 
try processes and initiatives in training evaluation and plant 
performance monitoring. The framework recognizes that utilities, 
under current NRC and industry guidance, operate closed-loop 
training systems that incorporate methods for self-correction. The 
model proposes that by monitoring /sampling indicator data at 
various points in the utility's closed-loop system, the NRC can de- 
termine whether the loop is operating properly to maintain training 
program effectiveness. This training loop includes the training pro- 
cess, the performance of trained workers, and plant operators. 
Monitoring/sampling of indicators is planned such that each indica- 
tor provides data which complements data derived from other 
indictors. Agreement between indicators is used to confirm either 
effective training or to detect training problems. Inconsistency be- 
tween indicators triggers further investigation. 


21401 (STUK-B-YTO-87) Decision of the Council of State 
on the general regulations for the safety of nuclear power 
plants (395/91) and of a disposal facility for reactor waste 
(398/91). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dept. of Nuclear Safety. Jun 1991. 15p. Order 
Number DE92630184. Source: OSTI; NTIS; INIS. 

As prescribed by the Nuclear Energy Act (990/87), regulatory 
control of the use of nuclear energy rests with the Finnish Centre 
for Radiation and Nuclear Safety. The functions of the Finnish 
Centre for Radiation and Nuclear Safety also include regulatory 
control of ical protection, emergency preparedness and nu- 
clear material safeguards. In order to carry out these functions, the 
Finnish Centre for Radiation and Nuclear Safety shall, among other 
things, put forward the proposals for the general regulations for the 
safety of the use of nuclear energy as well as for physical protec- 
tion and preparedness. Based on the proposals by the 
Finnish Centre for Radiation and Nuclear Safety the Council of 
State issued on 14th February 1991 the general regulations for (1) 
the safety of nuclear power plants, (2) the safety of a disposal fa- 
cility for reactor waste, (3) physical protection of nuclear power 
plants and for (4) emergency preparedness of nuclear power 
plants. The issue contains unofficial English translations of two of 
these regulations. (orig.). 
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21402 (EUR-13342) The market potential of modular HTRs 
as heat and power sources in Spain. Albisu, F. (Sener SA, 
Bilbao (ES)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 41p. Contract ETFA-0006-E. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The state of energy in Spain in mid-1990 is analysed, first in 
overall fashion and then with more specific attention to the areas in 
which HTR systems might be deployed: (i) generation of electricity 
for the peninsula and for the archipelagos; (ii) cogeneration (or 
combined heat and power production) in industry; (iii) district heat- 
ing; (iv) desalination of sea water. 


21403 (NUKEM-FuE-91013) Use of reprocessed uranium 
and of depleted uranium. Final . Becker, H.J.; Baran, A. 
Nuklear-Chemie und -Metallurgie GmbH (NUKEM), Hanau (Ger- 
many); Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany). Nov 1991. 188p. (in German). 
Contract BMU SR 2006. Order Number DE92528531. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A summary presentation is given of discharged and reprocessed 
quantities as well as of the burnup level of discharged fuel ele- 
ments. The origin, ition (chemical, isotope contents) and 
properties of the different uranium qualities (uranium tails from the 
enrichment of natural uranium; reprocessed uranium and uranium 
tails from the enrichment of reprocessed uranium) are described. 
The use of uranium in the conventional and military areas, and as 
a shield in nuclear and radiation engineering, is explained in short. 
Possibilities of the use of uranium tails and of uranium 
for nuclear energy generation are outlined (MOX in LWRs and use 
in CANDU type and breeder reactors). The different enrichment 
procedures are mentioned, and the existing facilities described, 
considering in particular the specific siutability for enrichment of 
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reprocessed uranium. Model calculations show the radiation pro- 


tection problems arising in the processing of regenerated uranium. 
(HP). 
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21404 (AECL-10234) New developments in small reactors: 
An investment in the future. McDonnell, F.N. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Kozier, K.S.; Meneley, D.A.; Reed, A. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Aug 1990. 13p. (CONF-900621—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
-_ Number DE92628185. Source: OSTI; NTIS (US Sales Only); 
NIS. 

During the fifty years since nuclear fission was discovered, nu- 
clear energy has emerged to play an increasingly important role in 
meeting global energy needs. At the World Energy Conference in 
Montreal, September 1989, experts agreed that nuclear power will 
continue to be an essential part of the future energy mix. The de- 
mand for economic and reliable energy sources is driven by the 
growth in the world’s population and the essential role energy 
plays in industrial development. Global energy requirements, ex- 
pected to double over the next 40 years, will seriously challenge 
suppliers in their ability to meet the demand. Ultimately, efficient 
energy utilization will become singularly important. Industrialization 
and economic development manifest themselves in urbanization. 
Urban dwellers consume significantly more energy per capita com- 
pared with their rural neighbours. Consequently, concentrated and 
environmentally acceptable energy sources, combined with efficient 
distribution systems, are now recognized as essential to meet ur- 
ban energy demands. In considering the alternatives that will meet 
these requirements, nuclear energy qualifies as both a concen- 
trated and environmentally benign source. Nuclear electricity 
generation is a mature technology that paves the way for other ap- 
plications. If nuclear energy is to realize its full potential as a safe 
and cost-effective alternative to fossil fuels, applications beyond 
those that are currently being serviced by large, central nuclear 
power stations must be identified, and appropriately designed and 
sized reactors developed as an investment in the future. To meet 
this potential, new small reactor concepts are being developed to 
satisfy the expected energy demands, while also displaying charac- 
teristics that address current public concerns for providing minimal 
environmental impact. Concepts ranging in sized from 10 MWit) to 
1000 MWi(t) are being pursued in a number of countries, including 
Canada, USA, UK, China, and the USSR. 
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Refer also to citation(s) 21442, 21532, 23364, 23367, 23374, 
23377, 23385, 23387 


21405 (BNL-NUREG-47468) Aging assessment of Residual 
Heat Removal systems in Bolling Water Reactors. Lofaro, R.J. 
(Brookhaven National Lab., Upton, NY (United States)); Aggarwal, 
S. Brookhaven National Lab., Upton, NY (United States); Nuclear 
Regulatory Commission, Washington, DC (United States). [1992]. 
11p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
920375-19: Aging research information conference, Rockville, MD 
(United States), 24-27 Mar 1992). Order Number DE92014474. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of aging on Residual Heat Removal systems in Boil- 
ing Water Reactors have been studied as part of the Nuclear Plant 
Aging Research Program. The aging phenomena has been charac- 
terized by analyzing operating experience from various national 
data bases. In addition, actual plant data was obtained to supple- 
ment and validate the data base findings. 


21406 (CONF-920308—Vol.1, pp. 1.108-1.116) Solution of the 
few-group neutron diffusion equations on a distributed mem- 
ory multiprocessor. Henkel, C.S. (North Carolina State Univ., 
Raleigh (United States)); Turinsky, P.J. Westinghouse Savannah 
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River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 5386p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 
A parallel algorithm for the solution of the few-group neutron 
diffusion equations of reactor physics is presented. The target ar- 
chitecture is a distributed memory multiprocessor such as the Intel 
iPSC/860. The mesh-centered finite difference form of the equa- 
tions is written for a problem domain partitioned into sub regions, 
and a special treatment of inter-region coupling permits a solution 
with little computational overhead relative to the serial algorithm. 


21407 (CONF-920308-Vol.1, pp. 1.189-1.200) A modular 
code supervisor. Dumas, M. (CEA/DMT/SERMA/CE Saclay, Gif- 
sur-Yvette (France)); Boivineau, A. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 5386p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

Large industrial computer CEA codes in the field of scientific 
computing, mechanics, thermohydraulics, and neutronics, are de- 
composed in sets of separate modules. Each module performs a 
well-defined task and all information exchanged by the modules 
are contained in data structures, taken as input or given as output. 
The advantage of this structure is the great flexibility offered to ex- 
perienced user to solve a large number of different problems, but 
to choose, order, monitor large sequences of modules and under- 
stand what each module requires as input and output is out of the 
interest of the common user. The aim is to conserve entirely this 
flexibility in dealing with knowledge relevant from scientific or tech- 
nical fields and not from the code itself. The first part of this paper 
describes the three main steps of the software: specification phase, 
generating algorithm, translation in code command language. The 
second part describes how the authors obtain explanations from 
the modelization of operators and from a particular representation 
of the internal structure of the generated particular representation 
of the internal structure of the generated plan (triangular table) that 
lead to a generalization allowing synthesis of sequences of opera- 
tors or the transformations of the total order of the generated plan 
in a partial one. The software is the first part of the modular codes 
supervisor. It was applied to CRONOS, neutronic reactor core 
code, which has the command language GIBIANE. It will be ex- 
tended to the reactor calculations supervisor, SAGA, using the 
ensemble of the codes developed by CEA/DMT/SERMA. 


21408 (CONF-920308—Vol.1, pp. 1.230-1.240) High accuracy 
neutron total cross section measurements. Vescovi, P.J. (West- 
inghouse Savannah River Co., Aiken, SC (United States)); Block, 
R.C.; Slovacek, R.; Babineau, M.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 536p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

Total neutron cross section measurements were made u sing 
time-of-flight spectroscopy at Rensselaer Polytechnic institute. The 
objectives of this project were to establish a method for making the 
high accuracy cross section measurements and demonstrate that 
an accuracy of better than 1.0 percent can be achieved in the 
measurement. The method for making the measurements resolved 
into two areas of effort. The first being to establish accurate neu- 
tron beam monitoring, and the second area centering on the 
determination of background. The importance of both these efforts 
became apparent as attempts were made to measure standard 
cross sections in the energy region of 1 eV up to 100 eV. Uncer- 
tainties inherent in the time-of-flight spectroscopy instrument place 
an upper limit of approximately 200 eV for the resolution of level 
spacings on the order to 1 eV. The results obtained for the carbon, 
hydrogen, and gold cross sections qualified the use of a 15-meter 
flight path for high accuracy epithermal measurements. 


21409 (CONF-920308-Vol.1, pp. 1.241-1.252) On the mee- 


surement of the delayed neutron yields in effectively infinite 
critical media. Filip, A. (CEA Centre d'Etudes Nucleaires de 
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Cadarache, St Paul lez Durance (France)); d’Angelo, A. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

Considering the persistent uncertainties (~ 5%) in the prediction 
of the reactivity scale (6,4) for a fast power reactor, an interna- 
tional project was recently initiated in the framework of the 
Organization of Economic Cooperation Development/Nuclear En- 
ergy Agency activities for reevaluation, new measurements and 
integral benchmarking of delayed neutron data and related kinetic 
parameters (principally 6,4). The integral benchmarking, the Bey 
experiment, planned at Cadarache (CEA-France) on Masurca fast 
assembly, aims to extract reliable information both on basic de- 
layed neutron data (namely vg) and on the reactor response 
separation of effects a particular strategy is adopted. Concerning 
the experimental side, several techniques for measuring the Bex 
(deterministic and noise) on several clean, large cores of different 
ratio of fissile nuclides are planned. Concerning the interpretation 
of the measurements, an adapted method related to the effectively 
infinite critical media (the Perturbed Fundamental Mode) was de- 
veloped. Moreover, the information on vg from direct (nuclear) 
remeasurements and/or reevaluations are included in the final 
interpretation. In this paper the authors present a preliminary analy- 
sis of the Masurca planned 6,, experiment. The results permit the 
authors to expect firstly a significant reduction of the uncertainties 
in vg for U235, Pu 239 and U238 (to + 2%, 3% and 3.5% respec- 
tively) and, secondly, a better insight in the effectiveness problem. 


21410 (CONF-920308—Vol.1, pp. 1.452-1.463) Preliminary in- 
vestigation of the code TORT. Ake, T.N. (Babcock and Wilcox 
Co., Lynchburg, VA (United States)). Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charieston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 5386p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

A preliminary investigation of the three dimensional, coupled 
neutron-gamma transport code TORT was conducted to examine 
its capabilities to perform radiation transport calculations. TORT is 
being developed at Oak Ridge National Laboratories, and was re- 
leased under Defense Nuclear Agency sponsorship. A sample 
problem was modeled in TORT, and the results compared with 
those from previous calculations made using the two-dimensional 
transport code DOT. Benefits of a three-dimensional over a two- 
dimensional calculation in determining neutron and gamma fluxes 
are shown. Development needs for TORT are discussed, since 
TORT is still a developmental code. 


21411 = (CONF-920308—Vol.1, pp. 1.509-1.519) A nodal inte- 
gral method for neutron diffusion in hexagonal geometry. 
Azmy, Y.Y. (Oak Ridge National Lab., TN (United States)). West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

A nodal integral method is derived for the monoenergetic, 
steady-state, fixed source neutron diffusion equation in hexagonal 
geometry based on a coordinate transformation that maps a paral- 
lelogram into a rectangle. The new hexagonal nodal diffusion 
method is implemented in the computer code HND where the 
discrete-variable equations are solved via an iterative scheme. Be- 
cause the new method’s equations are derived for a rhombus, they 
can be solved on a sequence of embedded meshes to study the 
method's error order. Indeed a preliminary numerical error analysis 
reveals a second-order error in the mesh size, and comparison 
with finite difference results obtained with the finite difference 
based BOLD-VENTURE code indicate the superior accuracy of our 
new nodal method. 


21412 (CONF-920308-Vol.1, pp. 1.68-1.77) Method and 
codes for solving the optimization problem of initial material 





distribution and controlling of reactor during the run. |sakova, 
L.Ya. (Physics Energy Inst., Obinisk, (USSR)); Rachkova, D.A.; 
Vtorova, O.Yu.; Matekin, M.P.; Sobol, I.M. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 536p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

The optimization problem of initial distribution of fuel composition 
and controlling of the reactor during the run is solved. The opti- 
mization problem is formulated as a multicriterial one with different 
types of constraints. The distinguished feature of the method pro- 
posed is the systematic scanning of multidimensional ares, where 
the trial points in the space of parameters are the points of uni- 
formly distributed LP,-sequences. The reactor computation is 
carried out by the four group diffusion method in two-dimensional 
cylindrical geometry. The burnup absorbers are taken into account 
as additional absorption cross-sections, represented by approxi- 
mants. The tables of trials make possible the estimation of the 
values of global extrema. The coordinates of the points where the 
external values are attained can be estimated too. 


21413 (CONF-920308-Vol.1, pp. 1.99-1.107) A parallel 
algorithm to solve two-point boundary value problems: Applili- 
cation to reactor dynamics. Ugolini, D. (Univ. of Tennessee, 
Knoxville (United States)); Perez, R.B.; March-Leuba, C. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 1. 536p. Order Number DE92009520. 
Source: OSTI; NTIS; INIS. 

This paper presents a parallel algorithm to solve two-point 
boundary value problems for nonlinear system with ill-conditioned 
boundary conditions. The algorithm is a practical combination of 
the pure shooting method and the finite-difference method but is 
more stable than the first and requires less computation than the 
second. The characteristics of the algorithm allows its performance 
in a shared memory parallel processor computer. The authors used 
the algorithm of solve three optimal control problems: (1) the con- 
trol of xenon build up in a nuclear reactor during a power transient, 
(2) the optimal fuel concentration is a slab reactor, and (3) the so- 
lution of an inverse scattering problem using the Schoedinger 
equation. The results demonstrate that the algorithm is capable of 
solving nonlinear ill-posed two-point boundary value problems and 
that a consistent performance improvement is obtained when the 
algorithm is implemented in the parallel computer. 


21414 (CONF-920308—Vol.2, pp. 2.1-2.11) Collision impor- 
tance function In reactor cell calculation. Tebin, V.V. (Kurchatov 
Inst. of Atomic Energy, Moscow (USSR)). Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 
A method for calculation of the reactor cells using collision im- 
portance function is described. The collision probability equation is 
formulated which differs from conventional one. It is assumed that 
spatial, angular and energy variables are not separated and neu- 
tron collision importance function is introduced, which is found by 
solving adjoint to neutrons collision density equation. This method 
has been used for development of generalized subgroup approach, 


which is implemented in SAPFIR code package. The numerical re- 
sults are given. 


21415 (CONF-920308-Vol.2, pp. 2.23-2.34) Collision probe- 
bility calculations with finite-order of anisotropy. Roy, R. (Ecole 
Polytechnique de Montreal, Quebec (Canada)); Marleau, G.; 
Hebert, A.; Rozon, D. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 
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The integral transport equation with anisotropic scattering is 
solved in general two-dimensional Cartesian geometries in the 
case where specular boundary conditions are taken into account. 
Using selected quadrature sets, the cyclic tracking procedure is 
first applied in order to follow the infinite path of neutrons in a reg- 
ular 2-D lattice. Collision probabilities of any order of anisotropy 
are then computer as linear combinations of closed-form contribu- 
tions resulting from the infinite line integration on these cyclic 
tracks. Numerical results for two-group problems are presented. 
21416 (CONF-920308—-Vol.2, pp. 2.257-2.266) SCIENCE: A 
new reactor codes package approach. Vallee, A. 
(FRAMATOME, Paris (France)); Francillon, G.; Pelet, J. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

Nuclear analysis and design in FRAMATOME present various 

features. First, this is due to the wide spectrum of subjects to be 
treated, and secondly, to the large number of engineers involved in 
the process (more than 100). Among them, the authors mention 
reload analyses of about 45 plants every year, new releases of 
safety reports of operating plants, preliminary safety analysis re- 
ports and final safety analysis reports for plants under construction, 
design analyses for future plants and predesign studies for various 
concepts of core and fuel assemblies (high conversion light water 
reactor, highly moderated reactors, new fuel assemblies, burnable 
poisons, and control rods.) All these ae a very specific 
organization of the reactor physics computer codes 
FRAMATOME has developed a new neutronic codes package, 
called SCIENCE, short for Systeme de Calcul Integre pour les 
Etudes Neutroniques des Chaudieres a Eau, (i.e., integrated calcu- 
lation system for neutronic analyses of water reactors). It includes 
advanced transport and nodal codes, knowledge and data man- 
agement systems, a friendly man-machine interface, all of them 
fully integrated in a consistent package. Five major aims have 
been retained as bases for SCIENCE: flexibility, productivity, qual- 
ity, versatility and portability. 
21417 (CONF-920308-Vol.2, pp. 2.288-2.299) Local expo- 
nential transform methods for the Monte Carlo simulation of 
multigroup transport problems. Abotal, K.N. (Univ. of Michigan, 
Ann Arbor (United States)); Larsen, E.W.; Martin, W.R. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

The local exponential transform variance reduction method, 
which has recently been developed for the Monte Carlo simulation 
of one-group general geometry transport problems, is here general- 
ized to multigroup transport problems. This method is a practical 
approximation to a zero-variance method in which a detailed adjoint 
transport solution must be known. The essence of the approxima- 
tion is to replace the adjoint transport solution by its diffusion 
approximation, which is obtained numerically (deterministically). 
Within each cell, exponential approximations to the continuous ad- 
joint transport solution are formulated using the numerical diffusion 
solution. This yields an approximation to the zero-variance method 
which, within each spatial cell, closely resembles the conventional 
exponential transform. However, all of the local biasing parameters, 
which depend on the spatial cell and energy group, are uniquely 
determined by the discretized adjoint diffusion calculation. The 
authors develop two versions of this method, one with angular bi- 
asing and one without. Numerical comparisons show that both 
methods are efficient for multigroup problems. 


21418 (CONF-920308-Vol.2, pp. 2.35-2.45) A nodal solution 
of the interface partial current equations. Joubert, W.R. (Atomic 
Energy Corp., of South Africa Ltd., Pretoria (South Africa)); Weiss, 
Z.J. Westi Savannah River Co., Aiken, SC (United States). 
[1992]. From American Nuclear Society (ANS) topical meeting on 
advances in reactor physics; Charleston, SC (United States); 8-11 
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Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

A method is presented that utilizes non-linear feedback in order 
to convert the interface current (IC) equation to a nodal form. This 
leads to saving computer processing time due to a decrease in the 
number of simultaneous equations that has to be solved. Also, in 
contrast to the IC method where acceleration methods are not well 
developed, the nodal equations are written in the form of the 
mesh-centered finite difference diffusion equations, where a multi- 
tude of acceleration techniques exists. Exhaustive numerical 
testing shows that the non-linear feedback introduced into the coef- 
ficients matrix does not compromise the convergence properties of 
the iterative solution process. 


21419 (CONF-920308—Vol.2, pp. 2.363-2.373) Heavy nucleus 
resonance absorption in heter lattices. Coste, M. 
(Centre d’Etudes Nucleaires, Saclay (France)); Tellier, H.; Brienne- 
Raepsaet, C.; Van Der Gucht, C. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 

To compute easily the neutron reaction rates in the resonance 
energy range, the reactor physicists use the self-shielding formal- 
ism and the effective cross-section concept. Usually, for these 
calculations, and equivalence process is used, in such a way that 
the absorption rate is correctly computed for the whole fuel pin. 
This procedure does not allow to preserve the spatial absorption 
rate distribution inside the pin. It is an important handicap if we 
want to reproduce the plutonium distribution in a spent fuel. To 
avoid this inconvenience, new improvements of the self-shielding 
formalism have been recently introduced in the new assembly cal- 
culation code of the French Atomic Energy Commission, APOLLO 
2. With this improved formalism, it is now possible to represent the 
spatial and energetic dependence of the heavy nucleus absorption 
inside the fuel pin and to use a fine energy dependent equivalence 
process. As it does not exist clean experimental results for the 
spatial and energetic dependence of the absorption, the authors 
used reference calculations to qualify the self-shielding formalism. 
For the strongly self-shielded nuclei of interest in reactor physics, 
U238, Pu240 and Th232, the agreement between the self-shielding 
calculation and the reference ones is fairly good for the spatial and 
energetic dependence of the absorption rate. 


21420 (CONF-920308—Vol.2, pp. 2.46-2.56) An weighted dia- 
mond difference approximation for improving 3-D coarse mesh 
Sy calculations. Takeda, Toshikazu, Yamasaki, Masatoshi (Osaka 
Univ. (Japan)); Ikeda, Hideaki. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

An improved coarse-mesh three-dimensional (hexagonal-Z) dis- 
crete ordinates transport calculation method has been developed. 
This method employs an weighted diamond difference approxima- 
tion, the weight in which is a function of neutron direction and 
scaler flux, and can be easily incorporated into conventional dis- 
crete ordinates transport codes. Results obtained from hexagonal 
fuel assembly calculations of high conversion reactors and fast re- 
actor core calculations indicate that the errors of keg and power 
distribution are remarkably reduced by the present method. 


21421 (CONF-920308-Vol.2, pp. 2.433-2.444) A Lyapunov 
function-free method for stability domains of nonlinear reac- 
tors. Chae Yong Yang (Korea Advanced Inst. of Science and 
Technology, Seoul (Korea)); Nam Zin Cho. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. From American 
Nuclear Society (ANS) topical meeting on advances in reactor 
physics; Charleston, SC (United States); 8-11 Mar 1992. In Pro- 
ceedings of the 1992 topical meeting on advances in reactor 

ysics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 
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A constructive method for estimating asymptotic stability domains 
of nonlinear reactor models is developed. The method is based on 
expansion of a positive definite function instead of a Lyapunov 
function and thus it is easy to come up with a starting region. The 
method starts with the region given by a specific positive definite 
function and provides a sequence region, the entire stability region 
is estimated effectively after sufficient iterations. It is particularly 
useful for reactor systems that are stiff. The method is applied to 
several nonlinear reactor models in the literature and the results 
are compared. 


21422 (CONF-920308-Vol.2, pp. 2.445-2.456) A variable 
timestep generalized Runge-Kutta method for the numerical 
Integration of the space-time diffusion equations. Aviles, B.N. 
(Knolls Atomic Power Lab., Schenectady, NY (United States)); Sut- 
ton, T.M.; Kelly, D.J. Ill. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

A generalized Runge-Kutta method has been employed in the 
numerical integration of the stiff space-time diffusion equations. 
The method is fourth-order accurate, using an embedded third- 
order solution to arrive at an estimate of the truncation error for 
automatic timestep control. The efficiency of the Runge-Kutta 
method is enhanced by a block factorization technique that exploits 
the sparse structure of the matrix system resulting from the space 
and energy discretized finite difference code shows the sparse ma- 
trix implementation of the generalized Runge-Kutta method to be 
highly accurate and efficient when compared to an optimized itera- 
tive theta method. 


21423 (CONF-920308—Vol.2, pp. 2.457-2.468) The modified 
source iteration method for few-group space-time dependent 
neutron kinetic equations. Zimin, V.G. (Moscow Engineering 
Physical Inst. (USSR)); Schukin, N.V. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 
Time-dependent formulations of the few-group space-dependent 
neutron kinetic equations are obtained using _ fully-implicit 
(backward-difference) approximations to the time derivatives. The 
fully-implicit equations can be solved at each time step using itera- 
tive procedures similar to those applied in static calculations. 
Usually, it is traditional source iteration method based on the stan- 
dard combination of outer and inner iterations. However, as the 
results of numerical experiments and the presented analysis have 
shown, convergence rate of this algorithm in the transient calcula- 
tions is not satisfactory. Modified source iteration method with 
improved characteristics is presented. Results of the executed 
analysis and numerical experiments show, that presented method 
is 10-30 times faster than source iteration method. Such essential 
increase of the proposed method efficiency is due to faster converg- 
ing iteration process and analytical presentation of the Neumann 
series sum for the inhomogeneous equation solution. This method 
is useful for various techniques of space approximation and per- 
mits to use acceleration techniques proved for static calculations. 


21424 (CONF-920308-—Vol.2, pp. 2.469-2.481) An improved 
quasistatic option for the DIF3D nodal kinetics code. Talwo, 
T.A. (Argonne National Lab., IL (United States)); Khalil, H.S. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

An improved quasistatic scheme is formulated for solution of the 
time-dependent DIF3D nodal equations in hexagonal-z geometry. 
This scheme has been implemented, along with adiabatic and 
point kinetics solution options, in the DIF3D hexagonal-z nodal ki- 
netics code. The improved quasistatic method is shown to permit 





significant reduction in computing time, even for transients involv- 
ing pronounced changes in the flux shape. The achievable 
computing time reduction, in addition to being problem dependent, 
has also been found to be larger when greater accuracy is re- 
quired in the computed results. 


(CONF-920308-Vol.2, pp. 2.482-2.491) A coupled 
energy-angle Fokker-Planck decomposition scheme for ion 

. Brasure, L.W. (Air Force Academy, Colorado Springs, 
co (United States)); Prinja, A.K.; VanDenburg, J.W.; Adams, B.T.; 
Morel, J.E. Westinghouse Savannah River Co., Aiken, sc (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

A method for describing highly forward peaked scattering and 
transport of ions in random (as opposed to crystalline) solids is 
presented. It is based on a generalized decomposition scheme that 
separates the singular peaked component of the scattering cross- 
section using a Fokker-Planck formalism, leaving a relatively 
smooth Boltzmann collision integral. A suitability modified 
dependent Legendre expansion scheme is introduced to deal with 
the truncated angular domain in the collision integral resulting from 
the decomposition. A complete library of multigroup cross-section 
moments as well as Fokker-Planck coefficients is developed for 
use with a specially constructed transport code as well as the 
MCNP Monte Carlo code. Outstanding accuracy is achieved for ion 
implantation profiles and average range when compared with es- 
tablished results. 


21426 (CONF-920308-Vol.2, pp. 2.504-2.515) Neutron distri- 
bution modeling based on integro-probabilistic approach of 
discrete ordinates method. Khromov, V.V. (Moscow Engineering 
Physics Inst. (USSR)); Kryuchkov, E.F.; Tikhomirov, G.V. Westi 
house Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical ing on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

In this paper is described the universal nodal method for the 
neutron distribution calculation in reactor and shielding problems, 
based on using of influence functions and factors of local-integrated 
volume and surface neutron sources in phase subregions. This 
method permits to avoid the limited capabilities of collision- 
probability method concerning with the detailed calculation of 
angular neutron flux dependence, scattering anisotropy and empty 
channels. The proposed method may be considered as modifica- 
tion of S, - method with advantage of ray-effects elimination. There 
are presented the iption of method theory and algorithm fol- 
lowing by the examples of method applications for calculation of 
neutron distribution in three-dimensional model of fusion reactor 
bianket and in highly heterogeneous reactor with empty channel. 


21427 (CONF-920308—Vol.2, pp. 2.516-2.523) The code 
GETERA for cell and polycell calculations. Models and cape- 
bilities. Belousov, N. (Moscow Physical Engineering Inst. (USSR)); 
Bichkov, S.; Marchuk, Y.; Prianichnikov, A.; Savander, V.; Fyo- 
dorov, |. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

The GETERA code is intended for calculation of neutron space- 
energy distribution in nuclear reactor cells and polycelis and 
various neutron flux functionals by the collision probability method 
in multigroup approximation. The code uses the 26-group BNAB 
nuclear data library for slowing down diapason. In the 0 to 2.15 eV 
thermalization range the code uses a special 100-group neutron 
cross-section library based on the ENDF/B-IV and JENDL-2 evalu- 
ated nuclear data files. 


21428 (CONF-920308—-Vol.2, pp. 2.524-2.534) Quask 
analytical solution of gamme-rays transport equation in 
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one-dimension geometries with using integral transform. 
Romanin, S.D. (Moscow Engineering Physics Inst. (USSR)); Troy- 
anskiy, V.B. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

Quasi-analytical or semi numerical method for solving gamma 
tays transport equation is described. The technique is based on 
some combination of integral transform an the method of succes- 
sive collisions. This method makes it possible to derive a transport 
equation solution in analytical form with continuous energy 
dependence. To compare the solution with other methods and ex- 
perimental data, calculations of gamma rays from plane source, 
penetrating varying thicknesses of steel, lead and uranium shields 
were done. Numerical results and experimental data and results 
obtained from the one-dimensional discrete-ordinates transport 
code ROZ-6.3 were compared. There are clearly discrepancies be- 
tween the calculated values and experimental data. The described 
method results and the results of calculation by polynomial expan- 
sion are in good agreement at energy range from 0.5 to 10 MeV. 
This technique may be used to solve gamma ray transport problem 
for estimation of value of gamma ray flux. 


21429 (ETDE-IT-92-52) SN validation of JEF-1 data on 
PCA-replica shielding benchmark. Pescarini, Ma. ENEA, Bologna 
(Italy). Centro Ricerche Energia E. Clementel’ - Area Energia e In- 
novazione. 1991. 4p. (CONF-910503-29: International conference 
on nuclear data for science and tech , Juelich (Germany), 
13-17 May 1991). Order Number DE92526510. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of a DOT 3.5-E/JEF-1 validation on the (H20/Fe) 
PCA-REPLICA (UKAEA-Winfith) low-fiux shielding benchmark are 
presented. The PCA-REPLICA experiment reproduces the ex-core 
radial geometry of a PWR and is closely related to LWR safety 
since it is dedicated to test the accuracy of the calculated neutron 
exposure parameters (fast fluence and iron displacement rates) in a 
pressure vessel simulator. The SN 1-D ANISN code is used to col- 
lapse cross sections from the VITAMIN-J (175 n) shielding library, 
based on the JEF-1 data, to a 28 group working for 2-D cal 
culations. A 3-D-equivalent synthesis (X,Y,Z) of 2-D and 1-D DOT 
3.5-E SN calculations in plane geometry, gives the integral and 
spectral results for comparison with the respective experimental 
data. The underprediction of the in-vessel dosimeter experimental 
activities depends probably on an overestimation of the Fe-56 iron 
inelastic scattering cross section in the JEF-1 natural iron file. 


21430 (JAERI-M-92-007) A plotting system for three- 
dimensional oblique coordinates (triangular mesh) of 
CITATION. Kurosawa, Masayoshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Feb 1992. 62p. (In 
Japanese). Order Number DE92526848. Source: OSTI; NTIS; INIS. 

A plotting system, which is able to plot the results obtained by 
three-dimensional oblique coordinates (triangular mesh) CITATION 
calculations was developed. In this system sub-routines for trans- 
formation from oblique coordinates to rectangular coordinates was 
added to the current plot programs for XYZ rectangular coordinates 
of CITATION. By this modification, calculated results of three- 
dimensional oblique coordinates CITATION calculations are easily 
represented by following figures; 1. One-dimensional distribution 
figure 2. Two-dimensional contour figure 3. Three-dimensional 
birds-eye view figure. (author). 


21431 (KlYal-89-2) Calculation and measurement of neu- 
tron distribution in WWR-M reactor of the Institute for nuclear 
research of the Ukrainian Academy of Sciences. iviev, S.M. 
(and others); Malers, Yu.P.; Manyachenko, V.V. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1989. 35p. (In 
Russian). Order Number DE92629963. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problem of calculation of physical parameters of nuclear re- 
search reactor is considered in this work. leration hybrid method 
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to treat nondiffusional effects near void radial channels is sug- 
gested here. Measurements carried out confirm that calculations 
are correct. 30 refs.; 10 figs.; 3 tabs. 


21432 (WSRC-MS-92-132) Flow instability in a vertical an- 
nulus under s' state and transient conditions. Fighetti, C. 
(Columbia Univ., New York, NY (United States)); Kokolis, S.; Maci- 
uca, C.; Reddy, D.G.; Yang, B.; Carrano, V.; McAssey, E. Jr.; 
Qureshi, Z. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-920804— 
7: American Society of Mechanical Engineers national heat 
transfer conference and exposition, San Diego, CA (United States), 
9-12 Aug 1992). Order Number DE92013217. Source: OSTI; NTIS; 
GPO Dep. 

Experimental data have been obtained for the occurrence of flow 
instability in a vertical annulus under steady state and transient 
down-flow conditions. The results show that the primary factor 
affecting the onset of flow instability is the Q,a4, parameter (a mea- 
sure of the void production in a channel). in addition, it is shown 
that for steady state conditions good agreement exists between the 
single annulus data and single tube data based upon the same L/D 
ratio. The results also indicate that under transient operation the 
Qratio Can be used as a stability criterion. 


2202 Components and Accessories 


Refer also to citation(s) 21521, 21538, 21539, 21558, 21580, 
21598, 21819, 23171, 23274 


21433 (CONF-920431-26) The horizon for advanced reactor 
shielding technology: Sunrise or sunset?. Ingersoll, D.T. Oak 
Ridge National Lab., TN (United States). [1992]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Meeting on new horizons in radiation protection 
and shielding; Pasco, WA (United States); 26 Apr - 1 may 1992. 


Order Number DE92014417. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper attempts to project what could be, or should be the 
advancements in reactor shielding technology during the next 
decade in the more optimistic scenario. 


21434 (CONF-920432-11) Assessment of valve actuator 
motor rotor degradation by Fourier Analysis of current wave- 
form. Kueck, J.D. (Carolina Power and Light Co., Raleigh, NC 
(United States)); Criscoe, J.C.; Burstein, N.M. Oak Ridge National 
Lab., TN (United States). [1992]. 15p. DOE Contract AC05- 
840R21400. From 54. annual American power conference; 
Chicago, IL (United States); 13-15 Apr 1992. Order Number 
DE92013233. Source: OSTI; NTIS; GPO Dep. 

This paper presents a test report of a motor diagnostic system 
which uses Fourier Analysis of the motor current waveform to 
detect broken rotor bars in the motor or defects in the driven equip- 
ment. The test was conducted on a valve actuator motor driving a 
valve actuator which was in turn driving a dynamometer to mea- 
sure the actuator torque output. The motor was gradually degraded 
by open circuiting rotor bars. The test confirmed the efficacy of the 
waveform analysis method for assessing motor rotor degradation 
and also provided data regarding the change in waveform charac- 
teristic as motor rotors are gradually degraded to failure. 6 refs. 


21435 (CONF-920463—1) Automated analysis of eddy- 
current steam tor data. Dodd, C.V.; Allen, J.D. Jr. Oak 
Ridge National Lab., TN (United States). [1992]. 6p. Sponsored by 
Department of Defense, Washington, DC (United States); Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 11. international conference and 
exhibits on NDE in the nuclear and pressure vessel industries; Al- 
buquerque, NM (United States); 29 Apr - 3 may 1992. Order 
Number DE92014437. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes two approaches to the automation of 
the data analysis process for steam generator tubing, the princi- 
pally statistical multiple property method, and a_ neural 
network-based scheme. Experimental results based on data de- 
rived from the ASME Section XI tube standard are included. 
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21436 (CONF-920732-2) Pump and valve research at the 
Oak Ridge National Laboratory. Haynes, H.D. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 41p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Symposium on testing of pumps 
and valves in nuclear power plants; Washington, DC (United 
States); 21-23 Jul 1992. Order Number DE92014419. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over the last several years, the Oak Ridge National Laboratory 
(ORNL) has carried out several aging assessments on pumps and 
valves under the NRC’s Nuclear Plant Aging Research (NPAR) 
Program. In addition, ORNL has established an Advanced Diag- 
nostic Engineering Research and Development Center (ADEC) in 
order to play a key role in the field of diagnostic engineering. Initial 
ADEC research projects have addressed problems that were iden- 
tified, at least in part, by the NPAR and other NRC-sponsored 
programs. This paper summarizes the pump and valve related re- 
search that has been done at ORNL and describes in more detail 
several diagnostic techniques developed at ORNL which are new 
commercially available. 


21437 (CONF-920819-6) Precipitation at a/+ interfaces in 
duplex stainiess steel. Burke, M.G. (Westinghouse Electric Corp., 
Pittsburgh, PA (United States). Science and Technology Center); 
Kenik, E.A. Oak Ridge National Lab., TN (United States). [1992]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;AC05-760R00033. From Annual 
meeting of the Electron Microscopy Society (EMS) of America; 
Boston, MA (United States); 16-21 Aug 1992. Order Number 
DE92011050. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. STAINLESS STEELS/embrittlement; EM- 
BRITTLEMENT; PRECIPITATION; NICKEL SILICIDES; FCC 
LATTICES; REACTOR COMPONENTS; AGING 


21438 (EUR-13839) Examination of the defects of the 
Ispra vessel A. Dugue, C. (Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOME), 92 - Courbevoie (France)). 
Commission of the European Communities, Abingdon (UK). JET 
Joint Undertaking. 1991. 50p. Contract 3011-86-07 ELISPF. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Department END of FRAMATOME has participated together 
with other European laboratories in applying new non-destructive 
control techniques on the test pressure vessels (scale 1:5) at JRC 
Ispra. The works carried out refer to the characterization and the 
dimensioning of ultrasonic (USO) signals by respective data pro- 
cessing methods. The results have been confronted with the 
interpretations of the USO operator. The examinations were per- 
formed in three separate measurement campaigns during fatigue 
cycling and thermal treatment of one of the vessels. They allowed 
to evaluate the methods applied and the operator conditions with 
regard to the set objectives . 


21439 (NUREG/CR-4219-Vol.8-No.2) Heavy-Section Steel 
Technology Program: Semiannual progress report, April- 
September 1991: Volume 8, No. 2. Pennell, W.E. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Apr 1992. 103p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/TM-9593/Vol.8- 
No.2). Source: OSTI; NTIS; INIS; GPO. 

The Heavy-Section Steel Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission (NRC) by Oak 
Ridge National Laboratory (ORNL). The program focus is on the 
development and validation of technology for the assessment of 
fracture-prevention margins in commercial nuclear reactor pressure 
vessels. The HSST Program is organized in 10 tasks: (1) program 
management, (2) fracture methodology and analysis, (3) material 
characterization and properties, (4) special technical assistance, (5) 
fracture analysis computer programs, (6) cleavage-crack initiation, 
(7) cladding evaluations, (8) pressurized-thermal-shock technology, 
(9) analysis methods validation, and (10) fracture evaluation tests. 
The program tasks have been structured to place emphasis on the 
resolution fracture issues with near-term licensing significance. Re- 
sources to execute the research tasks are drawn from ORNL with 





subcontract support from universities and other research laborato- 
ries. Close contact is maintained with the sister Heavy-Section 
Steel Irradiation (HSS!) Program at ORNL and with related re- 
search programs both in the United States and abroad. This report 
provides an overview of principal developments in each of the ten 
program tasks from April 1, 1991, to September 30, 1991. 


21440 (NUREG/CR-5870) Results of LWR snubber aging 
research. Brown, D.P. (Lake Engineering Co., Greenville, Ri 
(United States)); Werry, E.V.; Blahnik, D.E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Lake Engineering Co., Greenville, Rl (United States); Pacific North- 
west Lab., Richland, WA (United States). May 1992. 184p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (PNL-8051). 
Source: OSTI; NTIS; INIS; GPO. 

This report describes the aging research results and recommen- 
dations for snubbers used in commercial nuclear power plants. 
Snubbers are safety-related devices used to restrain undesirable 
dynamic loads at various piping and equipment locations in nuclear 
power plants (NPPs). Each snubber must accommodate a plant's 
normal thermal movements and must be capable of restraining the 
maximum off-normal dynamic loads, such as a seismic event or a 
transient, postulated for its specific location. The effects of snubber 
aging and the factors that contribute to the degradation of their 
safety performance need to be better understood. Thus, Phase Il 
of Nuclear Plant Aging Research was conducted to enhance the 
understanding of snubber aging and its consequences. Pacific 
Northwest Laboratory staff and their subcontractors, Lake Engi- 
neering and Wyle Laboratories, visited eight sites (encompassing 
thirteen plants) to conduct interviews with NPP staff and to collect 
data on snubber aging, testing, and maintenance. The Phase Il 
research methodology, evaluation, results, conclusions, and recom- 
mendations are described in the report. Effective methods for 
service-life monitoring of snubbers are included in the recommen- 
dations. 


21441 


carbide safety rod. Lutz, R.N. Westinghouse Savannah River Co., 
Aiken, SC (United States). 24 Sep 1991. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE92015330. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The object of this paper discusses the design review of the 
boron carbide safety rod for the Westinghouse Savannah River 
Company. This paper reviewed information presented by personnel 
of the Savannah River Laboratory (SRL) Equipment Engineering 
Section, SRL Materials Technology Section and Reactor Materials 
Engineering and Technology. From this report, views, opinions and 
recommendations were made on the safety rod from materials test- 
ing to production. 


(WSRC-TR-91-512) Final design review of boron 


2203 Fuel Elements 
Refer also to citation(s) 21473, 21477, 21478, 23374 


21442 (BNL-52316) Literature review of United States utili- 
tles computer codes for calculating actinide Isotope content in 
irradiated fuel. Horak, W.C.; Lu, Ming-Shih. Brookhaven National 
Lab., Upton, NY (United States). Dec 1991. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE92013703. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper reviews the accuracy and precision of methods used 
by United States electric utilities to determine the actinide isotopic 
and element content of irradiated fuel. After an extensive literature 
search, three key code suites were selected for review. Two suites 
of computer codes, CASMO and ARMP, are used for reactor 
physics calculations; the ORIGEN code is used for spent fuel cal- 
culations. They are also the most widely used codes in the nuclear 
industry throughout the world. Although none of these codes calcu- 
late actinide isotopics as their primary variables intended for 
safeguards applications, accurate calculation of actinide isotopic 
content is necessary to fulfill their function. 
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21443 (DPW-6119) New fuel element development possi 
ble sheath details. Huntoon, R.T. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). Explosives Dept. 22 Aug 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-84). Order Number 
DE92014647. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report is a memorandum about proposed sheath details for 
a plate fuel element. Attached to the memorandum is a sketch of 
the details. Assembly and fabrication must be considered for the fi- 
nal decision on the sheath. (MB) 


21444 (DPW-6204) Savannah River Thorium Program at 
Hantord. Hayes, E.E. Du Pont de Nemours (E.!.) and Co., Wilm- 
ington, DE (United States). Atomic Energy Div. 5 Sep 1952. 2p. 
Sponsored USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-88). Order Number 
DE92014651. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This letter is to review the subject of dimensional and physical 
property measurements on the 100 thorium slugs that the Atomic 
Energy Division has requested be irradiated at Hanford. (JL) 


21445 (LA-UR-91-4095) A phenomenological model of the 
therma-hydraulics of convective boiling during the quenching 
of hot rod bundles: Part 2, Assessment of the model with 
steady-state and transient F data. Unal, C.; Nelson, R. 
Los Alamos National Lab., NM (United States). [1991]. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 

W-7405-ENG-36. (CONF-920804—1: American Society of Mechani- 
cal Engineers national heat transfer conference and exposition, 
San Diego, CA (United States), 9-12 Aug 1992). Order Number 
DE92005051. Source: OSTI; NTIS; INIS; GPO Dep. 

After completing the thermal-hydraulic model developed in a 
companion paper, we performed assessment calculations of the 
model using steady-state and transient post-criticai heat flux (CHF) 
data. This paper discusses the results of those calculations. The 
hot-patch model, in conjunction with the other thermal-hydraulic 
models, was capable of modeling the Winfrith post-CHF hot-patch 
experiments. The hot-patch model kept the wall temperatures at 
the specified levels in the hot-patch regions and did not allow any 
quench-front propagation from either the bottom or the top of the 
test section. Among the four Winfrith runs selected to assess the 
hot-patch model, the average deviation in hot-patch power predic- 
tions was 15.4%, indicating reasonable predictions of the amount 
of energy transferred to the fluid by the hot patch. The interfacial 
heat-transfer model tended to slightly under-predict the vapor tem- 
peratures. The maximum difference between calculated and 
measured vapor superheats was 20%, with a 10% difference for 
the remainder of the runs considered. The wallto-fluid heat 
transfer was predicted reasonably well, and the predicted wall su- 
perheats were in reasonable agreement with measured data with a 
maximum relative error of less than 13%. The effects of pressure, 
test section power, and flow rate on the axial variation of tube wall 
temperature are predicted reasonably well for a large range of op- 
erating parameters. A comparison of the predicted and measured 
local wall. The thermal-hydraulic model in TRAC/PF1-MOD2 was 
used to predict the axial variation of void fraction as measured in 
Winfrith post-CHF tests. The predictions for reflood calculations 
were reasonable. The model correctly predicted the trends in void 
fraction as a result of the effect of pressure and power, with the ef- 
fect of pressure being more apparent than that of power. 13 refs. 
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21446 (ANL/CP-75528) Spectrum-transtormed sequential 
testing method for signal validation applications. Gross, K.C. 
(Argonne National Lab., IL (United States)); Hoyer, K.K. Argonne 
National Lab., IL (United States). [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-920538-25: 8. power plant dynamics, control and 
testing symposium, Knoxville, TN (United States), 27-29 May 1992). 
Order Number DE92014771. Source: OSTI; NTIS; INIS; GPO Dep. 

The Sequential Probability Ratio Test (SPRT) has proven to be a 
valuable tool in a variety of reactor applications for signal validation 
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and for sensor and equipment operability surveillance. One draw- 
back of the conventional SPRT- method is that its domain of 
application is limited to signals that are contaminated by gaussian 
white noise. Nongaussian process variables contaminated by serial 
correlation can produce higher-than-specified rates of false alarms 
and missed alarms for SPRT-based surveillance systems. To over- 
come this difficulty we present here the development and computer 
implementation of a new technique, the spectrum-transformed se- 
quential testing method. This method retains the excellent 
surveillance advantage of the SPRT (extremely high sensitivity for 
very early annunciation of the onset of disturbances in monitored 
signals), and its false-alarm and missed-alarm probabilities are un- 
affected by the presence of serial correlation in the data. Example 
applications of the new method to serially-correlated reactor vari- 
ables are demonstrated using data recorded from EBR-II. 


21447 (ANL/CP-75805) Validation of the supervisory por- 
tion of a distributed fault tolerant control system. Hecht, M. 
(SoHaR, Inc., Beverly Hills, CA (United States)); Agron, J.; Groves, 
C. Argonne National Lab., IL (United States). [1992]. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9206177—1: COMPASS 92 (Computer 
Assurance and Safety) conference, Gaithersburg, MD (United 
States), 15-18 Jun 1992). Order Number DE92014866. Source: 
OSTI; NTIS; GPO Dep. 

The supervisory portion of a distributed fault tolerant control sys- 
tem (DFTCS) is responsible for managing redundancy, ensuring 
consistent control, and recovering from failures. Such software 
poses a unique set of challenges for validation testing. A test envi- 
ronment for such validation is described in this paper. Data has 
been collected on a total of 1000 test hours involving 2 million con- 
trol actions and 700,000 randomly injected single and multiple 
faults. No anomalous behavior has been observed. Quantitative re- 
sults include a coverage of 0.98 in the presence of an average of 2 
simultaneous faults (maximum of 4 simultaneous faults) and an av- 
erage response time (in presence of faults) of 10 msec when less 
than 2 simultaneous faults were injected. A separate long term sta- 
bility test running at the Experimental Breeder Reactor I! site of the 
Argonne National Laboratory West has been running continuously 
since November of 1991. 


21448 (ANL/CP-75835) Experimental development of 
power reactor advanced controllers. Edwards, R.M. (Pennsylva- 
nia State Univ., University Park, PA (United States). Dept. of 
Nuclear Engineering); Weng, C.K.; Lindsay, R.W. Argonne National 
Lab., Idaho Falls, ID (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-920538-26: 8. power plant dynamics, control and 
testing symposium, Knoxville, TN (United States), 27-29 May 1992). 
Order Number DE92014867. Source: OSTI; NTIS; INIS; GPO Dep. 

A systematic approach for developing and verifying advanced 
controllers with potential application to commercial nuclear power 
plants is suggested. The central idea is to experimentally demon- 
strate an advanced control concept first on an ultra safe research 
reactor followed by demonstration on a passively safe experimental 
power reactor and then finally adopt the technique for improving 
safety, performance, reliability and operability at commercial facili- 
ties. Prior to completing an experimental sequence, the benefits 
and utility of candidate advanced controllers should be established 
through theoretical development and simulation testing. The appli- 
cability of a robust optimal observer-based state feedback 
controller design process for improving reactor temperature re- 
sponse for a TRIGA research reactor, Liquid Metal-cooled Reactor 
(LMR), and a commercial Pressurized Water Reactor (PWR) is 
presented to illustrate the potential of the proposed experimental 
development concept. 


21449 
and W control rod drives. Grove, E.; Gunther, W. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 7p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CONF-920631-26: American 
Society of Mechanical Engineers pressure vessel and piping con- 
ference, New Orleans, LA (United States), 21-25 Jun 1992). Order 
Number DE92012516. Source: OSTI; NTIS; INIS; GPO Dep. 


(BNL-NUREG-47383) Effect of aging upon CE and B 
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The effect of aging upon the Babcock & Wilcox (B&W) and Com- 
bustion Engineering (CE) Control Rod Drive (CRD) systems has 
been evaluated as part of the US NRC Nuclear Plant Aging Re- 
search (NPAR) program. Operating experience data for the 
1980-1990 time period was reviewed to identify predominant fail- 
ure modes, causes, and effects. These results, in conjunction with 
an assessment of component materials and operating environment, 
conclude that both systems are susceptible to age degradation. 
System failures have resulted in significant plant effects, including 
power reductions, plant shutdowns, scrams, and Engineered 
Safety Feature (ESF) actuation. Current industry inspection and 
maintenance practices were assessed. Some of these practices ef- 
fectively address aging, while others do not. 


21450 (CONF-920308-Vol.2, pp. 2.129-2.139) Adaptive con- 
trol for a PWR using a self-tuning reference model concept. 
Miley, G.H. (Univ. of Illinois, Urbana (United States)); Park, G.T.; 
Kim, B.S. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

Possible applications of an adaptive control method to a 
pressurized-water reactor nuclear power plant are investigated. The 
self-tuning technique with a reference model concept is employed. 
This control algorithm is developed by combining the self-tuning 
controller with the model reference adaptive control. This approach 
overcomes the difficulties in choosing the appropriate weighting 
polynomials in the cost function of the self-tuning control. 


21451 (CONF-920308—Vol.2, pp. 2.140-2.151) Monitoring nu- 
clear reactor systems using neural networks and fuzzy logic. 
Ikonomopoulos, A. (Univ. of Tennessee, Knoxville (United States)); 
Tsoukalas, L.H.; Uhrig, R.E.; Mullens, J.A. Westinghouse Savannah 
River Co., Aiken, sc (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 

A new approach is presented that demonstrates the potential of 
trained artificial neural networks (ANNs) as generators of member- 
ship functions for the purpose of monitoring nuclear reactor 
systems. ANN’s provide a complex-to-simple mapping of reactor 
parameters in a process analogous to that of measurement. 
Through such virtual measurements the value of parameters with 
operational significance, e.g., control-valve-disk-position, valve-line- 
up-or performance can be determined. In the methodology 
presented the output of virtual measuring device is a set of mem- 
bership functions which independently represent different states of 
the system. Utilizing a fuzzy logic representation offers the advan- 
tage of describing the state of the system in a condensed form, 
developed through linguistic descriptions and convenient for appli- 
cation in monitoring, diagnostics and generally control algorithms. 
The developed methodology is applied to the problem of measur- 
ing the disk position of the secondary flow control is clearly 
demonstrated as well as a method for selecting the actual output. 
The results suggest that it is possible to construct virtual measur- 
ing devices through artificial neural networks mapping dynamic 
time series to a set of membership functions and thus enhance the 
capability of monitoring systems. 


21452 (CONF-920308-Vol.2, pp. 2.117-2.128) Design of 
mukt-tiered, digital controller for the supervisory, global, and 
local control of a pressurized water reactor. Aviles, B.N. (Mass- 
achusetts Inst. of Tech., Cambridge (United States)); Lanning, 
D.D.; Bernard, J.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. DOE Contract AC02-86NE37962. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

A closed-loop digital controller has been developed for reactor 
cores exhibiting spatially-dependent kinetics. The proposed digital 
controller is multi-tiered, with supervisory, global and local control 





algorithms that employ real-time core neutronic and thermal- 
hydraulic models for parameter estimation. The supervisory level 
ensures that core neutronic and primary loop thermal power are 
kept within a predetermined conservative operating envelope. The 
global level computes a control rod speed and direction in order to 
meet a specified secondary load response. The local level com- 
putes and monitors three-dimensional safety-related parameters 
and interrupts control rod motion if any local limit is violated. The 
digital controller has been evaluated in simulation for a typical 
commercial pressurized water reactor and is successful in maneu- 
vering reactor power and primary loop average temperature safely 
and efficiently during operational transients. 


21453 (JAERI-M-91-225) Functional reasoning, explanation 
and analysis: A survey on theories, techniques and 
systems, qualitative function formation . Far, B.H. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research inst., 
Tokyo (Japan). Jan 1992. 104p. Order Number DE92526832. 
Source: OSTI; NTIS; INIS. 

Functional Reasoning (FR) enables people to derive the purpose 
of objects and explain their functions, JAERI's 'Human Acts Simu- 
lation Program (HASP)’, started from 1987, has the goal of 
developing programs of the underlying technologies for intelligent 
robots by imitating the intelligent behavior of humans. FR is 
considered a useful reasoning method in HASP and applied to un- 
derstand function of tools and objects in the Toolbox Project. In this 
report, first, the results of the diverse FR researches within a vari- 
ety of disciplines are reviewed and the common core and basic 
problems are identified. Then the qualitative function formation 
(QFF) technique is introduced. Some novel points are: extending 
the common qualitative models to include interactions and timing of 
events by defining temporal and dependency constraints, and 
binding it with the conventional qualitative simulation. Function con- 
cepts are defined as interpretations of either a persistence or an 
order in the sequence of states, using the trace of the qualitative 
state vector derived by qualitative simulation on the extended quali- 
tative model. This offers solution to some of the FR problems and 
leads to a method for generalization and comparison of functions 
of different objects. (author) 85 refs. 


21454 (LA-12249-MS) A digital controller for the Omega 
West Reactor. Minor, M.M. (Los Alamos National Lab., NM 
(United States)); Kaufman, M.D.; Smith, T.W. Los Alamos National 
Lab., NM (United States). May 1992. 124p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92014234. Source: OSTI; NTIS; INIS; GPO Dep. 

A new nuclear reactor control system for the Omega West Reac- 
tor (OWR) has been designed to replace the aging and hard to 
maintain controller presently installed. The controller uses single 
board computers, digital and analog input and output modules, and 
stepping motor indexers installed on a standard bus (VME bus). 
The eight poison control rod drive motors are replaced with step- 
ping motors. The control algorithm for the OWR was not changed 
in order to expedite approval for installation. This report presents 
the results of the development of the new control system. Included 


in the report are copies of some of the software that drives the 
new controller. 
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21559, 21634, 23372, 23376, 23379, 23382, 23383, 23386 


21455 (BNWL-939) Composition and radioactivity of reac- 
tor films. Silker, W.B. Battelle-Northwest, Richland, WA (United 
States). Pacific Northwest Lab. 18 Nov 1968. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92014752. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The concentration of inert elements and radioisotopes contained 
by the films on both fuel elements and aluminum process tubes 
were measured in selected samples taken from specimens of vary- 
ing in- reactor exposures. The amounts of radioisotopes contained 
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on a unit surface at any particular location on the three tubes in- 
creased with longer exposures, however, the differences were less 
noticeable in the case of isotopes of shorter half-life. Inert element 
concentrations were quite constant at a given location in the three 
process tubes, and the linear distributions could be described as 
an exponential function of distance. The linear distribution of inert 
elements on a fuel column with sixty days exposure could also be 
described by this function although higher concentrations were 
present. A different deposition pattern was exhibited by two fuel 
columns of lower exposure. Film composition was uniform along 
the length of the various process channels, with relative values ap- 
proximating the respective ratios of the parent isotopes in process 
water. Corrosion of aluminum process tubes was shown to con- 
tribute only minor amounts to the radionuclides contained by the 
films on the tube surfaces. It is therefore concluded that most of 
the materials comprising the in-reactor film originated as impurities 
in the cooling water. 


21456 (INIS-mf-12758, pp. 546-551) Radiological impact of 
high activity wastes disposal in a granitic rock.: Preliminar 
analysis. Oliveira, A.A. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Proteccion Radiologica y 
Seguridad); Palacios, E. Asociacion Argentina de Tecnologia Nu- 
clear, Buenos Aires (Argentina). 1987. 735p. (in Spanish). 
(CONF-8711355—: 15. scientific meeting and 4th Latin American 
meeting and 1st sessions on nuclear power plants, San Carlos de 
Bariloche (Argentina), 2-6 Nov 1987). In Proceedings of the 15. 
Scientific meeting and 4. Latin American meeting and 1. Sessions 
on nuclear power plants (held) in San Carlos de Bariloche, Ar- 
gentina, 2-6 November 1987. Order Number DE91003052. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published as CNEA-NT-—22/89 and REPO-40. 

This work analyzes, by a simplified model, the radiological impact 
due to radioactive wastes release when engineering and geologic 
barriers individually fail. Doses are calculated resulting from the in- 
dividuals of a hypothetical critical group and the potential collective 
dosis for each one of the considered situations. (Author). 


21457 (SAND-91-2833) MELCOR 1.8.1 assessment: ACRR 
source term experiments ST-1/ST-2. Kmetyk, L.N. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Apr 1992. 130p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92013782. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The MELCOR code has been used to simulate the ST-1 and ST- 
2 in-pile product source term experiments performed in the ACRR 
facility. As expected, there were no major differences observed in 
the results calculated for the different test conditions. The COR- 
SOR, CORSOR-M and CORSOR-Booth release models all were 
tested, and the effect of including the surface-volume correction 
term was evaluated. MELCOR results were compared to test data 
and to VICTORIA results, and also directly to the correlations and 
to ST-1/ST-2 results predicted by Battelle using their stand-alone 
CORSOR code to verify that the models have been implemented 
correctly in MELCOR. The release rates and total release fractions 
calculated by MELCOR generally agreed well with the test data, for 
both volatile and refractory species, with none of the release model 
options available yielding consistently better agreement with data 
for species. Sensitivity studies checking for time step and noding 
effects and machine dependencies were done, and some machine 
dependencies associated with very small numbers were identified 
and corrected in the code. Additional sensitivity studies were run 
on parameters affecting core heatup and core damage, including 
both variations in code models such as convective heat transfer 
coefficients, radiation view factors, candling assumptions, and in 
experimental conditions such as pressures, flow rates, power lev- 
els, and insulation thermal conductivity. Code and user input 
modeling errors encountered in these analyses are described. 


21458 (WSRC-MS—90-257) Experimental relationship be- 
tween the specific resistance of a HEPA [High Efficiency 
Particulate Alr] fitter and particle diameters of different aerosol 
materials. Novick, V.J. (Argonne National Lab., IL (USA)); Mon- 
son, P.R.; Ellison, P.E. Argonne National Lab., IL (United States). 
[1990]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38 ;AC09-89SR18035. 
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(CONF-901228—1: 6. Miami international symposium on heat and 
mass transfer, Miami, FL (United States), 10-12 Dec 1990). Order 
Number DE91006031. Source: OSTI; NTIS; INIS; GPO Dep. 

The increase in pressure drop across a HEPA filter has been 
measured as a function of the particle mass loading using two ma- 
terials with different particle morphologies. The HEPA filter media 
chosen, is identical to the filter media used in the Airborne Activity 
Confinement System (AACS) on the Savannah River Reactors. 
The velocity through the test filter media was the same as the ve- 
locity through the AACS media, under normal operating flow 
conditions. Sodium Chloride challenge particles were generated us- 
ing an atomizer, resulting in regularly shaped crystalline forms. 
Ammonium chloride aerosols were formed from the gas phase 
reaction of HC! and NH,OH vapors resulting in irregular agglomer- 
ates. In both cases, the generation conditions were adjusted to 
provide several different particle size distributions. For each particie 
size distribution, the mass of material loaded per unit area of filter 
per unit pressure drop for a given filtration velocity (1/Specific re- 
sistance) was measured. Theoretical considerations in the most 
widely accepted filter cake model predict that the mass per unit 
area and per unit pressure drop should increase with the particle 
density times the particle diameter squared. However, these test 
results indicate that the increase in the mass loaded per unit area 
per unit pressure drop, for both materials, can be better described 
by plotting the specific resistance divided by the particle density as 
an inverse function of the particle density times the particle diame- 
ter squared. 9 refs., 7 figs. 


21459 (WSRC-RP-92-186) Emergency 
Ing activities and environmental impact 


montitor- 
of the K-Reactor 
aqueous tritium release of December 1991. Hamby, D.M.; Addis, 
R.P.; Beals, D.M.; Cadieux, J.R.; Carlton, W.H.; Dunn, D.L.; Hall, 
G.; Hayes, D.W.; Lorenz, R.; Kantelo, M.V.; Taylor, R.W. Westing- 
house Savannah River Co., Aiken, SC (United States). 7 Feb 
1992. 116p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92014364. Source: OSTI; NTIS; INIS; GPO Dep. 

Approximately 150 gallons of tritiated water leaked from one of 
the K-Reactor heat exchangers between December 22 and De- 
cember 25, 1991. Upon notification, the Environmental Technology 
Section (ETS) activated its emergency response team to provide 
predictions of river concentrations, transport times, and radiological 
effects to downstream water users. Additionally, within a few days 
of the release, ETS and the Environmental Monitoring Section 
(EMS) began a comprehensive program to collect and analyze 
surface water samples from SRS down to the Savannah River es- 
tuary. The TRAC mobile laboratory was deployed to the 
Beaufort-Jasper water treatment plant to provide initial analyses for 
downriver water samples. This document discusses the results of 
the sampling activities. Concentration levels are provided along 
with hypothetical maximum individual doses. 
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Refer also to citation(s) 20964, 21142, 21343, 21362, 21429, 
21448, 21454, 21455, 21459, 21515, 21524, 21528, 21529, 21531, 
21533, 21534, 21535, 21546, 21547, 21548, 21549, 21550, 21551, 
21552, 21553, 21554, 21560, 21561, 21563, 21597, 21598, 21599, 
21920, 23070 


21460 (CONF-920308-Vol.1, pp. 1.164-1.176) Current status 
of the GLASS code. Honeck, H.C. (Computer Application Technol- 
ogy, Aiken, SC (United States)); Hootman, H.E. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

This paper summarizes the current status of the Generalized 
Lattice Analysis Subsystem (GLASS) computer code and its 
supporting cross section libraries. GLASS was developed at the Sa- 
vannah River Site (SRS) in the early 1970's. The GLASS code has 
been instrumental in supporting safe heavy water reactor (HWR) 
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operations and predicting material production at SRS for more than 
20 years. The Department of Energy Office of New Production Re- 
actors (ONPR) program has chosen to use the GLASS code for 
the design of the HWR option of the New Production Reactor 
(NPR). A substantial body of validation calculations have been per- 
formed and additional validation calculations will be performed to 
qualify the new GLASS multigroup cross section libraries derived 
from the ENDF/B-5 and 6 nuclear data files. Several improvements 
to the code are in progress. Many other improvements are planned 
to bring GLASS up to modern physics and computer technology. 


21461 (CONF-920308—Vol.1, pp. 1.362-1.370) Reactivity 
temperature coefficient calculations for the Savannah River K- 
reactor Part 1: Code comparisons. Durkee, J.W. Jr. (Los Alamos 
National Lab., NM (United States)); Mosteller, R.D.; Perry, R.T.; 
Sapir, J. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

Reactivity temperature coefficients for the Savannah River Site 
Mark 22 and Mark Vi-B fuel assemblies have been calculated us- 
ing the ONEDANT, WIMS-D, and GLASS transport theory codes 
for both cell and supercell configurations. This paper presents the 
comparisons of cell reactivity temperature coefficients (RTCs) cal- 
culated by the three different codes. A companion paper discusses 
supercell calculational and methodological validity of the RTCs cal- 
culated. 


21462 (CONF-920308—Vol.1, pp. 1.371-1.379) Reactivity 
temperature coefficient calculations for the Savannah River 
K-reactor Part 2: Applications. Durkee, J.W. Jr. (Los Alamos Na- 
tional Lab., NM (United States)); Mosteller, R.D.; Perry, R.T.; Sapir, 
J. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. DOE Contract W-7405-ENG-36. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 5836p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 

Reactivity temperature coefficients (RTCs) are calculated for two 
types of fuel designs for the Savannah River K-Reactor. These cal- 
culated RTCs then are compared with RTCs calculated elsewhere 
and with measured values. Agreement among the calculated RTCs 
generally is quite good, and the agreement with measured values 
is reasonably good after allowance is made for a recent revision to 
one of the measured values. 


21463 (CONF-920308-Vol.1, pp. 1.391-1.402) Derivation and 
experimental demonstration of the perturbed reactivity method 
for the determination of subcriticality. Kwok, K.S. (Massachu- 
setts Inst. of Tech., Cambridge (United States)); Bernard, J.A.; 
Lanning, D.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. DOE Contract FG02-90ER12930. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

The perturbed reactivity method is a general technique for the 
estimation of reactivity. It is particularly suited to the determination 
of a reactor’s initial degree of subcriticality and was developed to 
facilitate the automated startup of both spacecraft and multi- 
modular reactors using model-based control laws. It entails 
perturbing a shutdown reactor by the insertion of reactivity at a 
known rate and then estimating the initial degree of subcriticality 
from observation of the resulting reactor period. While similar to in- 
verse kinetics, the perturbed reactivity method differs in that the net 
reactivity present in the core is treated as two separate entities. 
The first is that associated with the known perturbation. This quan- 
tity, together with the observed period and the reactor's describing 
parameters, are the inputs to the method's implementing algorithm. 
The second entity, which is the algorithm;s output, is the sum of all 
other reactivities including those resulting from inherent feedback 
and the initial degree of subcriticality. During an automated startup, 
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feedback effects will be minimal. Hence, when applied to a shut- 
down reactor, the output of the perturbed reactivity method will be 
a constant that is equal to the initial degree of subcriticality. This is 
a major advantage because repeated estimates can be made of 
this one quantity and signal smoothing techniques can be applied 
to enhance accuracy. In addition to describing the theoretical basis 
for the perturbed reactivity method, factors involved in its imple- 
mentation such as the movement of control devices other than 
those used to create the perturbation, source estimation, and tech- 
niques for data smoothing are presented. 


21464 (CONF-920308-Vol.2, pp. 2.203-2.218) Calculation of 
critical experiment parameters for the High Flux Isotope Reac- 
tor. Primm, R.T. Ill (Oak Ridge National Lab., TN (United States)). 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. From American Nuclear Society (ANS) topical meeting on 
advances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

Six critical experiments were performed shortly before the initial 
ascension to power the High Flux Isotope Reactor (HFIR). Critical 
configurations were determined at various control rod positions by 
varying the soluble boron content in the light water coolant. Calcu- 
lated k-effective was 2% high at beginning-of-life typical conditions, 
but was 1.0 at end-of-life typical conditions. Axially averaged power 
distributions for a given radial location were frequently within exper- 
imental error. At specific r,z locations with the core, the calculated 
power densities were significantly different from the experimentally 
derived values. A reassessment of the foil activation data seems 
desirable. 
21465 


(CONF-920308-Vol.2, pp. 2.267-2.276) Elgenvalue 


analysis using a full core Monte Carlo method (U). Okafor, K.C. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Zino, J.F. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. DOE Contract AC09-89SR18035. From American 
Nuclear Society (ANS) topical meeting on advances in reactor 


physics; Charleston, SC (United States); 8-11 Mar 1992. In Pro- 
ceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

A versatile three-dimensional, full-core model of the Savannah 

River Site (SRS) production reactors is developed using the Los 
Alamos Monte Carlo code MCNP. The lattice model is based on 
the tilted-hex unit, which encloses a control cluster at the origin, 
and six surrounding assembly positions that can contain different 
assembly types. This model represents in detail all components in 
the core with little or no geometric or physical approximations that 
are common to most reactor physics models. Application of the 
model in the analysis of eigenvalues for the initial critical control 
rod positions for previous K-reactor cycles at SRS show that the 
acceptability band in the prediction of initial critical rod positions for 
future cycles can be reduced by a factor of five. 
21466 (CONF-920308—Vol.2, pp. 2.351-2.362) Analysis of 
the NP-MHTGR concept: A comparison of reactor physics 
methods. Pelowitz, D.B. (Los Alamos National Lab., NM (United 
States)); Sapir, J.L.; Wing, J.E. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

Using the MCNP and ONEDANT analysis codes, the authors 
investigated basic neutronic characteristics of the NP-MHTGR pre- 
conceptual design. Exploratory steady-state analyses of key, 
neutron reaction rates, and temperature reactivity coefficients were 
conducted to check the ability of our reactor physics methods to 
adequately model the highly heterogeneous NP-MHTGR reactor. 
Results of unit-fuel-cell analyses indicate that a three-region 
ONEDANT model adequately approximates the unit-fuel-cell analy- 
ses indicate that a three-region ONEDANT model adequately 
approximates the unit-fuel-cell lattice geometry. However, 
core-block analysis indicate that approximating an hexagonal het- 
erogeneous block by a one-dimensional annular target cell can 


introduce significant calculational error. Investigating the core-block 
temperature coefficient of reactivity, the authors found that all com- 
ponents of the coefficient are negative and the delayed component 
contributes ~ 85% of the total temperature effect. Inv ation of 
the full reactor temperature coefficient in the NP-MHTGR deter- 
mined that all contributions from the active core are negative, with 
prompt effects again contributing ~ 15% of the total core coeffi- 
cient. Temperature-coefficient contributions from each of the 
reflector regions appear to be positive, but exhibited a significantly 
smaller magnitude than the negative contributions from the core. 
These positive contributions apparently are caused by reduced car- 
bon and boron absorptions at the higher reflector temperatures. 
From a safety perspective, a conclusion as the adequacy of the 
temperature coefficient cannot be drawn from its magnitude alone, 
but most be based on specific transient or accident analyses which 
incorporate all feedback effects. 


21467 (CONF-920308-Vol.2, pp. 2.401-2.410) Prompt neu- 
tron lifetime in a strongly heterogeneous lattice. Trumble, E.F. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Baumann, N.P.; Graves, W.E. Westi Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 811 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 2. 618p. 
Order Number DE92009763. Source: OSTI; NTIS; INIS. 

The prompt neutron lifetime is an important input parameter to 
the solution of the point reactor kinetics equations. In the past, 
many methods of determining the prompt neutron lifetime included 
the assumption that the thermal neutron lifetime was a good ap- 
proximation to the prompt neutron lifetime. it has been found that 
strong heterogeneities within a lattice, such as those used at the 
Savannah River Site, cause the calculation of the thermal neutron 
lifetime to significantly overpredict the prompt neutron lifetime. 
Therefore, a new method, the alpha search method (ASM), is 
based on the time eigenvalue and does not suffer from the over- 
prediction of the neutron lifetime as approximated by the thermal 
neutron lifetime. The causes of this overprediction, as well as com- 


parisons of lifetimes computed by the ASM and other methods are 
presented. 


21468 (CONF-9205116-2) Irradiation facilities at the ad- 
vanced neutron source. West, C.D. Oak Ridge National Lab., TN 
(United States). [1992]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From inter- 
national conference on irradiation technology; Saclay (France); 
20-22 May 1992. Order Number DE92015086. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Advanced Neutron Source (ANS) is a facility, centered 
around a new 330MW(f) heavy-water cooled and reflected re- 
search reactor, proposed for construction at Oak Ridge. The main 
scientific justification for the new source is the United States’ need 
for increased capabilities in neutron scattering and other neutron 
beam research, but the technical objectives of the project also 
cater for the need to replace the irradiation facilities at the aging 
High Flux Isotope Reactor and to provide other research capabili- 
ties to the scientific community. This document provides a 
description of the ANS facilities. 


21469 (CONF-9205116-11) Overview of irradiation facilities 
and experiments currently in the Oak Ridge High Flux isotope 
Reactor. Thoms, K.R. Oak Ridge National Lab., TN (United 
States). [1992]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From interna- 
tional conference on irradiation technology; Saclay (France); 20-22 
May 1992. Order Number DE92014830. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Contains Vugraphs. 

The Oak Ridge High Flux Isotope Reactor (HFIR) is an 85 MW 
research reactor with a variety of irradiation facilities. The target re- 
gion has the highest continuous thermal neutron flux available in 
the western world and facilities in the beryllium reflector provide op- 
portunities to irradiate experiments of various sizes in a variety of 
neutron spectrums. Major programs utilizing these facilities include 
Fusion Materials, Advanced Neutron Source (ANS), New Produc- 
tion Reactor, and Modular High Temperature Gas-Cooled Reactor. 
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21470 (CONF-9205177-1) The Advanced Neutron Source 
design: A status report. West, C.D. Oak Ridge National Lab., TN 
(United States). [1992]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Intern- 
tional group on research reactors (IGORR-II); Saclay (France); 
18-19 May 1992. Order Number DE92015087. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Advanced Nuetron Source (ANS) facility is being designed 
as a user laboratory for all types of neutron-based research, cen- 
tered around a nuclear fission reactor (D20 cooled, moderated, 
and reflected), operating at approximately 300 MWy,. Safety, and 
especially passive safety features, have been emphasized through- 
out the design process. 


21471 (CONF-920631-33) Dynamic strength of HFIR vessel 
for fracture. Chang, Shih-Jung. Oak Ridge National Lab., TN 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Ameri- 
can Society of Mechanical Engineers pressure vessel and piping 
conference; New Orleans, LA (United States); 21-25 Jun 1992. Or- 
der Number DE92013869. Source: OSTI; NTIS; GPO Dep. 
Dynamic strength of the High Flux Isotope Reactor (HFIR) vessel 
to resist hypothetical accidents is analyzed by using the method of 
fracture mechanics. Vessel critical stresses are estimated by apply- 
ing dynamic pressure pulses of a range of magnitudes and 
pulse-durations. The pulses versus time functions are assumed to 
be step functions. The probability of vessel fracture is then calcu- 
lated by assuming a distribution of possible surface cracks of 
different crack depths. The probability distribution function for the 
crack depths is based on the form that is recommended by the 
Marshall report. The toughness of the vessel steel used in the 
analysis is based on the projected and embrittled value after 10 ef- 
fective full power years from 1986. From the study made by 
Cheverton, Merkle and Nanstad, the weakest point on the vessel 
for fracture evaluation is known to be located within the region sur- 
rounding the tangential beam tube HBS. The increase in the 
probability of fracture is obtained as an extension of the result from 
that report for the regular operating condition to include conditions 
of higher dynamic pressures due to accident loadings. The in- 
crease in the probability of vessel fracture is plotted for a range of 


hoop stresses to indicate the vessel strength against hypothetical 
accident conditions. 


21472 (CONF-920631-34) Fracture strength of HFIR vessel 
with the effects of radiation embrittlement and fluid-solid inter- 
action. Chang, Shih-Jung. Oak Ridge National Lab., TN (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From American 
Society of Mechanical Engineers pressure vessel and piping con- 
ference; New Orleans, LA (United States); 21-25 Jun 1992. Order 
Number DE92013868. Source: OSTI; NTIS; GPO Dep. 

Dynamic strength of the HFIR pressure vessel to resist accident 
loading is analyzed by considering the effects of fluid-solid interac- 
tion and radiation embrittlement. The pressure pulse is applied at 
the center of the fluid volume enclosed within the vessel. The ves- 
sel is located within a pool of water. The effect of the pool on the 
vessel is neglected in most of the calculations except the one- 
dimensional case. This assumption is valid for a short solution 
period. The material of the vessel has been assumed to be either 
elastic or elastic-plastic. Two critical points of interest are exam- 
ined: the vessel wall next to the lid and the horizontal section next 
to the beam tubes. The time of the pressure wave arrival at the lid 
is about twice as long as the time of the wave arrival at the hori- 
zontal plane of the vessel. Because of the focusing effect of the 
pressure pulse propagating upward through the fluid as it reaches 
the lid, the tensile stress acting on the lid is larger than the corre- 
sponding stress when the vessel does not contain any fluid. The 
vessel failure is analyzed by applying the method of fracture me- 
chanics. The possible crack sizes are assumed by a probability 
distribution function. The weakest link hypothesis is used in the 
fracture analysis. The probability of vessel fracture versus applied 
hoop stress curve is obtained. The appropriateness of using the 
weakest link approach is discussed. 


21473 (DPW--6032) Reactor decontamination: Slug fallure: 
Trip report, August 5-7, 1952. Heston, W.M.; Chren, W.A. Du 


Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
Explosives Dept. 12 Aug 1952. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-74). Order Number DE92014151. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report documents a trip made to ANL to follow the progress 
of laboratory work on the problem of reactor operation after slug 
failure. 


21474 (DPW-6052) NYX construction progress. Elliott, J.F. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 14 Aug 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-75). Order Number DE92014154. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides details of construction progress on the R 
and P units at the Savannah River Piant. (Fl) 


21475 (DPW-6078) Reactor hydraulics. Babcock, D.F. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Explosives Dept. 20 Aug 1952. 1p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-79). Order Number DE92014158. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document discusses the hydraulics of the Savannah River 
reactors. Breakage of the diffusion veins in the water inlet pipes 
brought into question the pipe design. This is discussed in this 
memorandum and recommendations are provided. (Fl) 


21476 (DPW-6106) New fuel element development report 
of meeting July 28 1952. Huntoon, R.T. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 18 
Aug 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-80). Order Num- 
ber DE92014159. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document discusses the results of boiling distilled water 
corrosion tests on zirconium-uranium alloys in the new fuel element 
development program. (Fl) 


21477 (DPW-6117) New fuel element development: Report 
of meeting, August 11, 1952. Huntoon, R.T. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 20 
Aug 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-82). Order Num- 
ber DE92014161. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides details of a meeting on August 11, 
1952 to discuss new fuel element development, alloy development 
and corrosion testing. (Fl) 


21478 (DPW-6118) New fuel element development: Report 
of meeting, August 18, 1952. Huntoon, R.T. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 22 
Aug 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-83). Order Num- 
ber DE92014163. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses a survey of the estimated dates for 
completion of the intermediate phases at the several sites. From 
this survey it became apparent that arrangements should be made 
for sheathing uranium plates and for the development of testing 
methods in the immediate future. Personnel assigned to this 
project were requested to prepare a budget of their time for pre- 
sentation August 25. This estimate is to include all time required in 
connection with start-up until January 1, 1953 as well as that re- 
quired in the fuel element project. 


21479 (DUN-6888) Historical events: Single pass reactors 
and fuels fabrication. DeNeal, D.L. Douglas United Nuclear, Inc., 
Richland, WA (United States). 10 Apr 1970. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92014514. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The intent of this report is to record, in one place, the significant 
historical events associated with the Single Pass Reactors from ini- 
tial startup through December 1969. Significant events are 
chronologically listed in Section 1 and specific programs are sum- 
marized in Section 2. 
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21480 (HAN-45831-Del.) 100 Areas monthly , Jan- 
uary 1952. Paulovich, K.F. Hanford Works, Richland, WA (United 
States). 4 Feb 1952. 220p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE92014753. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document provides the monthly reports for January 1952 
through December 1952. These reports detail activities in the 100 
areas during this time period. (Fl) 
21481 (HAN-73214-BK.11-Del.) Memoranda for the File: P 
» Part 2. Hanford Works, Richland, WA (United 
States). [1946]. 171p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE92013877. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Because of the unique design of equipment installed in the Pile 
Buildings, and the extreme importance of each element performing 
as intended, a rigorous inspection and functional test program was 
necessary prior to actual pile operation. Such a program was con- 
ducted by Operations at each 100 Area prior to the completion of 
construction work, and was performed in close cooperation with 
the Construction Division. In addition, it was necessary to load the 
new units with their charges of slugs (dummies and canned ura- 
nium). It is the purpose of this memorandum to describe briefly the 
inspection and test program, and the initial loading operations, all 
of which were preparatory to actual starting of the production piles. 
Subsequent operating experience is being reviewed in separate 
memoranda. 


21482 (HAN-73214-BK.14-Del.) Memoranda for the file, 
Technical Department: Part 1, Book 14. Hanford Works, Rich- 
land, WA (United States). [1946]. 171p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE92013882. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Technical Department's for all plant process 
technology entails analytical control of the entire production pro- 
cess, together with development work and technical assistance to 
other departments in connection with process and equipment prob- 
lems. The Department operates the plant control and development 
laboratories, maintains the Technical Manual and the i 
Standards, and issues regular reports of technical progress. This 
memorandum presents a summarized account of the functions and 
organization of the technical department, from its inception to July 
1, 1945. Areas covered in this document include: procurement and 
training of non-exempt personnel; operating standards oe 
shielding experience; metal fabrication; canning technology; 300 

area technology; pile technology; river studies and separation tech- 
nology. 


21483 (HAN-73214-Bk.15-Del.) Memoranda for the File: 
Technical Department, Part 2, Book 15. Hanford Works, Rich- 
land, WA (United States). 9 Oct 1945. 162p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE92013881. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Technical Department's responsibility for all plant process 
technology entails analytical control of the entire production pro- 
cess, together with development work and technical assistance to 
other departments in connection with process and equipment prob- 
lems. The Department operates the plant control and development 
laboratories, maintains the Technical Manual and the Operating 
Standards, and issues regular reports of technical progress. This 
memorandum presents a summarized account of the functions and 
organizations of the technical department, from its inception to July 
1, 1945. Areas covered in this document include: Separation tech- 
nology; isolation technology; Laboratories Division Experience; 
Organization; and 100 and 300 Areas Experience. 


21484 (HAN—77681-Del.) Monthly reports, January— 
December 1961 - Reactor lon Branch. Pium, R.L. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 9 Jan 1962. 145p. by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92014515. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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This document provides the monthly reports of the Reactor Op- 
eration Branch for the months of January 1961 through December 
1961. (Fl) 


21485 (HW-22610-Del.) Hantord Works monthly report, Oc- 
tober 1951. Hanford Works, Richland, WA (United States). 21 Nov 
1951. 364p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92013317. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hantord Engineer Works for October 1951. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technica! Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 
21486 (HW-23698-Del.) Hanford Works monthly report, 
1952. Hanford Works, Richland, WA (United States). 21 
Mar 1952. 380p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92013927. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for February 1992. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


21487 (HW-24605-Del.) Hanford Works monthly report for 
May 1952. Hanford Works, Richland, WA (United States). 20 Jun 
1952. 392p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92013930. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for May 1, 1982. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


21488 § (HW-25533-Del.) Hanford Works monthly report, Au- 
gust 1952. Hanford Works, Richland, WA (United States). 24 Sep 
1952. 359p. by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92014520. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for August 1952. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department’ section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various nts are presented in the Financial Depart- 
ment’s summary. The Medical,Radiological Sciences, Utilities and 
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General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21489 (HW-25781-Del.) Hanford Works monthly report, 
September 1952. Hanford Works, Richland, WA (United States). 
20 Oct 1952. 387p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92013319. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for September 1952. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
Statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21490 (HW-26047-Del.) Hanford Works monthly report, Oc- 
tober 1952. Hanford Works, Richland, WA (United States). 20 Nov 
1952. 384p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92014516. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

this document presents a summary of work and progress at the 
Hanford Engineer works for October 1952. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department’s section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment's summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21491 (HW-26720-Del.) Hanford Works monthly report, De- 
cember 1952. Hanford Works, Richland, WA (United States). 23 
Jan 1953. 373p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92014519. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for December 1952. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


21492 (HW-26946-Del.) Hanford Works monthly report, 
1953. Hanford Works, Richland, WA (United States). 24 
Feb 1953. 382p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92013931. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for January 1953. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation Sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
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General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. (JL) 
21493 (HW-27288-Del.) Hanford Works monthly 
1953. Hanford Works, Richland, WA (United States). 18 
Mar 1953. 367p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92014749. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for February 1953. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
Statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Service departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21494 (HW-28267-Del.) Hanford Atomic Products Opera- 
tion monthly report, May 1953. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 19 Jun 
1953. 408p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92013318. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for May 1953. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment's summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21495 (HW-28576-Del.) Hanford Atomic Products 
tion monthly report, June 1953. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Jul 
1953. 390p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92013321. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for June 1953. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work the Technical, Design, and Project Sections. Costs for 
the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21496 (HW-28906-Del.) Hanford Atomic Products Opera- 
tlon monthly report, July 1953. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Aug 
1953. 380p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92014518. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for July 1953. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
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Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21497 (HW-29229-Del.) Hanford Atomic Products Opera- 
tion monthly report, August 1953. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
18 Sep 1953. 383p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92014513. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for August, 1953. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
Statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


21498 (HW-29513-Del.) Hanford Atomic Products Opera- 
tlon monthly report, September 1953. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Oct 1953. 386p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92013929. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for September 1953. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports pliant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department’s section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21499 (HW-—29794-Del.) Hanford Atomic Products Opera- 
tion monthly report, October 1953. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Nov 1953. 378p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92014755. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for October 1953. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services. Employee and Public Relations, and Community 
Real Estate and Service departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21500 (HW-30130-Del.) Monthly report - Hanford Atomic 
Products Operation for November 1953. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Dec 1953. 368p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92013928. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for November, 1953. The report is divided 


into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
Statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
marizes work for the Technical, Design, and Project Sections. 
Costs for the various departments are presented in the Financial 
Department's summary. The Medical, Radiological Sciences, Utili- 
ties and General Services, Employee and Public Relations, and 
Community Real Estate and Services departments have sections 
presenting their monthly statistics, work, progress, and summaries. 


21501 (HW-30423-Del.) Hanford Atomic Products Opera- 
tion monthly report, December 1953. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
22 Jan 1954. 372p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92013320. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for December 1953. The report is divided 
into sections by department. A plant wide general summary is in- 
cluded at the beginning of the report, after which the departmental 
summaries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21502 (HW-31267-Del.) Hanford Atomic Products Opere- 
tion monthly report, March 1954. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Apr 
1954. 376p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92014756. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and ss at the 
Hanford Engineer Works for March 1954. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries in. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Service departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21503 (HW-31964-Del.) Hanford Atomic Products 
tion monthly report, May 1954. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Jun 
1954. 360p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92014517. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document presents a summary of work and progress at the 
Hanford Engineer Works for May 1954. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Science, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21504 (HW-32317-Del.) Hanford Atomic Products Opera- 
tion monthly report, June 1954. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 26 Jul 
1954. 359p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. Order Number 
DE92014512. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document presents a summary of work and progress at the 
Hanford Engineer Works for June 1954. The report is divided into 
sections by department. A plant wide general summary is included 
at the beginning of the report, after which the departmental sum- 
maries begin. The Manufacturing Department reports plant 
statistics, and summaries for the Metal Preparation, Reactor and 
Separation sections. The Engineering Department's section sum- 
maries work for the Technical, Design, and Project Sections. Costs 
for the various departments are presented in the Financial Depart- 
ment’s summary. The Medical, Radiological Sciences, Utilities and 
General Services, Employee and Public Relations, and Community 
Real Estate and Services departments have sections presenting 
their monthly statistics, work, progress, and summaries. 


21505 (HW-48769-DEL.) Irradiation Processing Department 
monthly record report, February 1957. Greninger, A.B. Hanford 
Works, Richland, WA (United States). 20 Mar 1957. 165p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE92015301. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This document details activities of the Irradiation Processing De- 
partment for the month of February 1957. (Fl) 


21506 (HW-69237-DEL.) Operation of the reactor complex 
at production levels less than full predicted 1965 capacity. 
Tupper, W.J.; Dowis, W.J. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 12 Apr 1961. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92014828. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor operation; PRODUCTION; CAPACITY; COST; REACTOR 
SHUTDOWN 


21507 (JAERI-M-91-228) The JMTR operation and techni- 


cal development, 5: Fiscal 1990. Japan Atomic Energy Research 


Inst., Tokyo (Japan). Feb 1992. 198p. (In Japanese). Order Num- 
ber DE92526834. Source: OSTI; NTIS; INIS. 

Department of JMTR Project has been supervising operation and 
maintenance of 50 MW materials testing reactor with high neutron 
flux (JMTR; Japan Materials Testing Reactor), its irradiation facili- 
ties and post irradiation examination facilities. The JMTR has been 
used for wide-ranging purposes such as irradiation tests of fuels 
and materials for light water reactor, fast breeder reactor, fusion 
reactor and production of radioisotopes since JMTR started its op- 
eration at rated power of 50 MW in 1971. In fiscal 1990, 5.5 cycles 
of JMTR operation proceeded smoothly. Many irradiation tests, in- 
cluding power ramping tests of LWR fuels, were carried out and 
availabilities of capsules, hydraulic rabbits and loop irradiation facil- 
ities reached almost 100 %. For post irradiation examinations, 
re-instrumentation of irradiated fuel rods, disassembly of irradiated 
capsules and various PIEs were conducted. Besides these, the 
stress corrosion cracking test of reactor core structure materials 
was initiated. With these conventional irradiation tests, PIEs and 
development of irradiation techniques was progressed for future 
needs. Principal areas of development are neutron flux estimation 
method, re-instrumentation of the thermocouple for measuring fuel 
centerline temperature and the fission gas pressure gauge. 
Removal of the irradiation loop facility (OWL-2), which fulfilled its ir- 
radiation services, were also investigated. International co-studies 
were continued and researchers from Asian countries were widely 
accepted. (author). 


21508 (JAERI-M-—92-019) Verification of thermal-irradiation 
stress analytical code VIENUS of graphite block. lyoku, Tatsuo 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Ishihara, Masahiro; Shiozawa, Shusaku; 
Shirai, Hiroshi; Minato, Kazuo. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1992. 72p. (in Japanese). Order Number 
DE92526898. Source: OSTI; NTIS; INIS. 

The core graphite components of the High Temperature Engi- 
neering Test Reactor (HTTR) show both the dimensional change 
(irradiation shrinkage) and creep behavior due to fast neutron irra- 
diation under the temperature and the fast neutron irradiation 
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conditions of the HTTR. Therefore, thermalirradiation stress analyt- 
ical code, VIENUS, which treats these graphite irradiation behavior, 
is to be employed in order to design the core components such as 
fuel block etc. of the HTTR. The VIENUS is a two dimensional fi- 
nite element viscoelastic stress analytical code to take account of 
changes in mechanical properties, thermal strain, irradiation- 
induced dimensional change and creep in the fast neutron 
irradiation environment. Verification analyses were carried out in or- 
der to prove the validity of this code based on the irradiation tests 
of the 8th OGL-1 fuel assembly and the fuel element of the Peach 
Bottom reactor. This report describes the outline of the VIENUS 
code and its verification analyses. (author). 


21509 (KURRI-TR-355) Long time irradiation facility of Ky- 
oto University Reactor (KUR) and its performance. Kodaka, 
Hisao; Yamamoto, Hiroshi; Minami, Kaoru; Nakayama, Yoshio. Ky- 
oto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. Sep 
1991. 35p. (In Japanese). Order Number DE92526971. Source: 
OSTI; NTIS; INIS. 

In the Kyoto University Reactor (KUR), the in-core long time irra- 
diation has been installed since the early stage of the reactor. 
About 15 years ago, the remote welding apparatus was introduced, 
and then it has been improved several times. The dual aluminium 
capsule as a long time irradiation capsule has been used. In this 
report, the flow chart of procedures, irradiation facility, welding 
apparatus, welding process, neutron energy spectrum, helium ex- 
change, leak detection, X-ray radiography inspection and other 
works are described. Also irradiation temperature measurements of 
the capsule have been carried out by using the shape memory al- 
loys. (author). 


21510 (ORNL/TM-12011) Phase distribution measurements 
in narrow ular channels using image-processing tech- 
niques. Bentley, C.L.; Ruggles, A.E. Oak Ridge National Lab., TN 
(United States). Jun 1992. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92014084. Source: OSTI; NTIS; GPO Dep. 

Phase distribution of air-water flow in a narrow rectangular chan- 
nel is examined using image-processing techniques. Ink is added 
to the water, and clear channel walls were used to allow high- 
speed, still photographs and video tape to be taken of the air-water 
flow field. Flow field images are digitized and stored in a Macintosh 
llci computer using a frame grabber board. Local grey levels are 
related to liquid thickness in the flow channel using a calibration 
fixture. Image-processing shareware is used to calculate the spa- 
tially averaged liquid thickness from the image of the flow field. 
Time-averaged spatial liquid distributions are calculated using im- 
age calculation algorithms. The spatially averaged liquid distribution 
is calculated from the time-averaged spatial liquid distribution to 
formulate the combined temporally and spatially averaged liquid 
fraction values. The temporally and spatially averaged liquid 
fractions measured using this technique compare well to those pre- 
dicted from pressure gradient measurements at zero superficial 
liquid velocity. 11 refs. 


21511 (WSRC-MS-91-393) Two-component flow study in 
large-diameter horizontal pipe. Eghbali, D.A. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 3 Dec 1991. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-920804—-9: American Society 
of Mechanical Engineers national heat transfer conference and ex- 
position, San Diego, CA (United States), 9-12 Aug 1992). Order 
Number DE92013196. Source: OSTI; NTIS; GPO Dep. 

Westinghouse Savannah River Company, Idaho National Engi- 
neering Laboratory, and Wyle Laboratory cooperated in a series of 
single- and two-component calibration tests conducted to obtain 
sufficient information for calibrating flowmeters, to observe flow pat- 
terns, and to estimate void functions. Testing, conducted in 
large-diameter horizontal pipe, covered total flows of 0.19 to 1.89 
m°/s (3000 to 30000 gpm) and inlet void fractions up to 40%. A 
flow regime map, constructed using video images of the flow pat- 
terns and void fraction data, was compared with maps from the 
literature, with generally good agreement for interpretation of flow 
patterns. 5 refs. 





21512 (WSRC-TR-92-24) Tritium sample analyses in the 
Savannah River and associated following the K- 
reactor release of December 1991. Beals, D.M.; Dunn, D.L.; Hall, 
G.; Kantelo, M.V. Westinghouse Savannah River Co., Aiken, SC 
(United States). 5 Feb 1992. 91p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92013978. Source: OSTI; NTIS; INIS; GPO Dep. 

An unplanned release of tritiated water occurred at K reactor on 
SRS between 22-December and 25-December 1991. This water 
moved down through the effluent canal, Pen Branch, Steel Creek 
and finally to the Savannah River. Samples were collected in the 
Savannah River and associated waterways over a period of a 
month. The Environmental Technology Section (ETS) of the Savan- 
nah River Laboratory performed liquid scintillation analyses to 
monitor the passage of the tritiated water from SRS to the Atlantic 
Ocean. 


21513 (Y/DZ-852) Manufacture of uranium dicar- 


9 
bide fuel elements (NERVA Program). Napier, J.M. Oak Ridge 
Y-12 Plant, TN (United States). 4 Feb 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-920803-2: Nuclear technologies for space 
exploration, Jackson, WY (United States), 16-19 Aug 1992). Order 
= DE92008421. Source: OSTI; NTIS (US Sales Only); GPO 


Nuclear rocket propulsion tests were conducted under Project 
Rover (also NERVA) from 1955 to 1973. From 1959 through 1973, 
the Oak Ridge Y-12 Plant in Oak Ridge, TN, manufactured, each 
year, several thousand fuel elements for both the Rover and 
NERVA reactors. The initial fuel elements were composed of multi- 
hole extruded graphite rods and contained uncoated uranium 
dicarbide particles. The hydrogen propellant gas passage holes 
were lined with niobium metal tubes which were heat treated to 
convert the metal tubes to niobium carbide. In the mid-1960’s, the 
composition of the fuel elements was changed to include extrusion 
of a mixture of graphite particles and uranium dicarbide spheres 
coated with a 25 micron layer of pyrolytic graphite. The gas pas- 
sage holes were coated with a thin film of niobium carbide using a 
chemical vapor deposition process. Some reactors used protective 
coatings of zirconium carbide in the gas passage holes. This paper 
will discuss some of the manufacturing changes which improved 
the performance of the nuclear reactor. 
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Refer also to citation(s) 21332, 21363, 21364, 21400, 21405, 
21436, 21440, 21449, 21457, 21470, 21481, 21660, 21661, 21662, 
22558, 22906, 23372, 23375, 23379, 23380, 23381, 23386, 23391, 
23401, 23409 


21514 (ANL/CP-74487) The impact of duct-to-duct interac- 
tlon on the hex duct dilation. Lee, M.J.; Chang, L.K.; Lahm, C.E.; 
Porter, D.L. Argonne National Lab., IL (United States). [1992]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920631-38: American Society 
of Mechanical Engineers pressure vessel and piping conference, 
New Orleans, LA (United States), 21-25 Jun 1992). Order Number 
DE92014764. Source: OSTI; NTIS; INIS; GPO Dep. 

Dilation of the hex duct is an important factor in the operational 
lifetime of fuel subassemblies in liquid metal fast reactors. It is 
caused primarily by the irradiation-enhanced creep and void 
swelling of the hex duct material. Excessive dilation may jeopardize 
subassembly removal from the core or cause a subassembly stor- 
age problem where the grid size of the storage basket is limited. 
Dilation of the hex duct in Experimental Breeder Reactor Ii (EBR-II) 
limits useful lifetime because of these storage basket limitations. It 
is, therefore, important to understand the hex duct dilation behavior 
to guide the design and in-core management of fuel subassemblies 
in a way that excessive duct deformation can be avoided. To inves- 
tigate the dilation phenomena, finite-element models of the hex 
duct have been developed. The inelastic analyses were performed 
using the structural analysis code, ANSYS. Both Type 316 and D9 
austenitic stainless steel ducts are considered. The calculated dila- 
tions are in good agreement with profilometry measurements made 
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after irradiation. The analysis indicates that subassembly interac- 
tion is an important parameter in addition to neutron fluence and 
temperature in determining hex duct dilation. 5 refs. 


21515 (ANL/CP-—75293) The importance of natural convec- 
tion In in-vessel melt coolability. Tzanos, C.P.; Tan, M.J.; Cho, 
D.H. Argonne National Lab., IL (United States). [1992]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-920606-17: American Nuclear Society 
annual meeting, Boston, MA (United States), 7-12 Jun 1992). Or- 
der Number DE92013042. Source: OSTI; NTIS; INIS; GPO Dep. 
In the event of a core meltdown accident, one of the accident 
progression paths is fuel relocation to the lower reactor plenum. In 
the Heavy Water New Production Reactor (NPR-HWR) design, the 
reactor cavity is flooded with water. In such a design, decay heat 
removal to the water in the reactor cavity and thence to the con- 
tainment may be adequate to keep the reactor vessel temperature 
below failure limits. If this is the case, the accident progression can 
be arrested by retaining a coolable corium configuration in the 
lower reactor plenum. The strategy of reactor cavity flooding to 
prevent reactor vessel failure from molten corium relocation to the 
reactor vessel lower head has been discussed in this document. 


21516 (ANL/CP-—75432) Sol-structure interaction effects 
for laterally excited system. Tang, Yu (Argonne Na- 
tional Lab., IL (United States)); Veletsos, A.S. Argonne National 
Lab., IL (United States). [1992]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920631-24: American Society of Mechanical Engineers 
pressure vessel and piping conference, New Orleans, LA (United 
States), 21-25 Jun 1992). Order Number DE92013046. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Following a brief review of the mechanical model for liquid- 
storage tanks which permits consideration of the effects of tank 
and ground flexibility, and lateral and rocking base excitations, the 
effects of both kinematic and inertia interaction effects on the re- 
sponse of the tank-liquid system are examined and elucidated. The 
free-field motion is defined by a power spectral density function 
and an incoherence function, which characterizes the spatial 
variability of the ground motion due to the vertically incident inco- 
herence waves. The quantities examined are the ensemble means 
of the peak values of the response. The results are compared with 
those obtained for no soil-structure interaction and for kinematic in- 
teraction to elucidate the nature and relative importance of the two 
interactions. Only the impulsive actions are examined, the convec- 
tive actions are for all practical purposes unaffected by both 
kinematic and inertia interactions. It is shown that the major reduc- 
tion of the response is attributed to inertia interaction. 20 refs. 


21517 (ANL/CP-75738) Summary of experimental tests of 
elastomeric seismic isolation bearings for use in nuclear reac- 
tor plants. Seidensticker, R.W.; Chang, Y.W.; Kulak, R.F. Argonne 
National Lab., IL (United States). [1992]. 22p. Sponsored by 
USDOE, Washington, DC (United States); National Science Foun- 
dation, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Grant CES-8800871. (CONF-9203135-2: Spe- 
cialist meeting on seismic isolation technology, San Jose, CA 
(United States), 18-20 Mar 1992). Order Number DE92011835. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes an experimental test program for isolator 
bearings which was developed to help establish the viability of 
using laminated elastomer bearings for base isolation of nuclear re- 
actor plants. The goal of the test program is to determine the 
performance characteristics of laminated seismic isolation bearings 
under a wide range of loadings. Tests were performed on scale- 
size laminated seismic isolators both within the design shear strain 
range to determine the response of the bearing under expected 
earthquake loading conditions, and beyond the design range to de- 
termine failure modes and to establish safety margins. Three types 
of bearings, each produced from a different manufacturer, have 
been tested: (1) high shape factor-high damping-high shear modu- 
lus bearings; (2) medium shape factor-high damping-high shear 
modulus bearings; and (3) medium shape factor-high damping-low 
shear modulus bearings. All of these tests described in this report 
were performed at the Earthquake Engineering Research Center at 
the University of California, Berkeley, with technical assistance 
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from ANL. The tests performed on the three types of bearings 
have confirmed the high performance characteristics of the high 
damping-high and low shear modulus elastomeric bearings. The 
bearings have shown that they are capable of having extremely 
large shear strains before failure occurs. The most common failure 
mechanism was the debonding of the top steel plate from the 
isolators. This failure mechanism can be virtually eliminated by im- 
proved manufacturing quality control. The most important result of 
the failure test of the isolators is the fact that bearings can sustain 
large horizontal displacement, several times larger than the design 
value, with failure. Their performance in moderate and strong 
earthquakes will be far superior to conventional structures. 


21518 (BNL-NUREG—46531) BWR_ stability analysis at 
Brookhaven National Laboratory. Wulff, W.; Cheng, H.S.; Mallen, 
A.N.; Rohatgi, U.S. Brookhaven National Lab., Upton, NY (United 
States). [1991]. 20p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-911079-31: 19. Nuclear Regulatory 
Commission (NRC) water reactor safety information meeting, 
Bethesda, MD (United States), 28-30 Oct 1991). Order Number 
DE92014167. Source: OSTI; NTIS; INIS; GPO Dep. 

Following the unexpected, but safely terminated, power and flow 
oscillations in the LaSalle-2 Boiling Water Reactor (BWR) on March 
9, 1988, the Nuclear Regulatory Commission (NRC) Offices of Nu- 
clear Reactor Regulation (NRR) and of Analysis and Evaluation of 
Operational Data (AEOD) requested that the Office of Nuclear Reg- 
ulatory Research (RES) carry out BWR stability analyses, centered 
around fourteen specific questions. Ten of the fourteen questions 
address BWR stability issues in general and are dealt with in this 
paper. The other four questions address local, out-of-phase oscilla- 
tions and matters of instrumentation; they fall outside the scope of 
the work reported here. It was the purpose of the work docu- 
mented in this report to answer ten of the fourteen NRC-stipulated 
questions. Nine questions are answered by analyzing the LaSalle-2 

and related BWR transients with the BNL Engineering 
Plant Analyzer (EPA) and by performing an uncertainty assessment 
of the EPA predictions. The tenth question is answered on the ba- 
sis of first principles. The ten answers are summarized. 


21519 (BNL-NUREG-47397) Correlation of analysis with 
high level vibration test results for primary coolant piping. 
Park, Y.J. (Brookhaven National Lab., Upton, NY (United States)); 
Hofmayer, C.H.; Costello, J.F. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 7p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-920631-—25: American Society of Me- 
chanical Engineers pressure vessel and piping conference, New 
Orleans, LA (United States), 21-25 Jun 1992). Order Number 
DE92012517. Source: OSTI; NTIS; INIS; GPO Dep. 

Dynamic tests on a modified 1/2.5-scale model of pressurized 
water reactor (PWR) primary coolant piping were performed using 
a large shaking table at Tadotsu, Japan. The High Level Vibration 
Test (HLVT) program was part of a cooperative study between the 
United States (Nuclear Regulatory Commission/Brookhaven Na- 
tional Laboratory, NRC/BNL) and Japan (Ministry of International 
Trade and Industry/Nuclear Power Engineering Center). During the 
test program, the excitation level of each test run was gradually in- 
creased up to the limit of the shaking table and significant plastic 
Strains, as well as cracking, were induced in the piping. To fully uti- 
lize the test results, NRC/BNL sponsored a project to develop 
corresponding analytical predictions for the nonlinear dynamic re- 
sponse of the piping for selected test runs. The analyses were 
performed using both simplified and detailed approaches. The sim- 
plified approaches utilize a linear solution and an approximate 
formulation for nonlinear dynamic effects such as the use of a 
deamplification factor. The detailed analyses were performed using 
available nonlinear finite element computer codes, including the 
MARC, ABAQUS, ADINA and WECAN codes. A comparison of 
various analysis techniques with the test results shows a higher 
prediction error in the detailed strain values in the overall response 
values. A summary of the correlation analyses was presented be- 
fore the BNL. This paper presents a detailed description of the 
various analysis results and additional comparisons with test re- 
sults. 
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21520 (BNL-NUREG-47471) Life testing of a low voltage 
air circult breaker. Subudhi, M. (Brookhaven National Lab., Up- 
ton, NY (United States)); Aggarwal, S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 19p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920375-15: Aging research 
information conference, Rockville, MD (United States), 24-27 Mar 
1992). Order Number DE92014173. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A DS-416 low voltage air circuit breaker manufactured by West- 
inghouse was mechanically cycled to identify age-related 
degradation in the various breaker subcomponents, specifically the 
power-operated mechanism. This accelerated aging test was per- 
formed on one breaker unit for over 36,000 cycles. Three separate 
pole shafts, one with a 60-degree weld, one with a 120-degree 
weld, and one with a 180-degree weld in the third pole lever were 
used to characterize cracking in the welds. In addition, during the 
testing three different operating mechanisms and several other 
parts were replaced as they became inoperable. Among the seven 
welds on the pole shaft, #1 and #8 were found to be critical ones 
whose fracture can result in misalignment of the pole levers. This 
can lead to problems with the operating mechanism, including the 
burning of coils, excessive wear in certain parts, and overstressed 
linkages. Furthermore, the limiting service life of a number of sub- 
components of the power-operated mechanism, including the 
operating mechanism itself, were assessed. Based on these find- 
ings, suggestions are provided to alleviate the age-related 
degradation that could occur as a result of normal closing and 
opening of the breaker contacts during its service life. Also, cause 
and effect analyses of various age-related degradation in various 
breaker parts are discussed. 


21521 (BNL-NUREG-47472) Understanding and managing 
the effects of battery charger and inverter aging. Gunther, W. 
(Brookhaven National Lab., Upton, NY (United States)); Aggarwal, 
S. Brookhaven National Lab., Upton, NY (United States); Nuclear 
Regulatory Commission, Washington, DC (United States). [1992]. 
11p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
920375-18: Aging research information conference, Rockville, MD 
(United States), 24-27 Mar 1992). Order Number DE92014473. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An aging assessment of battery chargers and inverters was con- 
ducted under the auspices of the NRC’s Nuclear Plant Aging 
Research (NPAR) Program. The intentions of this program are to 
resolve issues related to the aging and service wear of equipment 
and systems at operating reactor facilities and to assess their im- 
pact on safety. Inverters and battery chargers are used in nuclear 
power plants to perform significarit functions related to plant safety 
and availability. The specific impact of a battery charger or inverter 
failure varies with plant configuration. Operating experience data 
have demonstrated that reactor trips, safety injection system actua- 
tions, and inoperable emergency core cooling systems have 
resulted from inverter failures; and de bus degradation leading to 
diesel generator inoperability or loss of control room annunication 
and indication have resulted from battery and battery charger fail- 
ures. For the battery charger and inverter, the aging and service 
wear of subcomponents have contributed significantly to equipment 
failures. This paper summarizes the data and then describes meth- 
ods that can be used to detect battery charger and inverter 
degradation prior to failure, as well as methods to minimize the fail- 
ure effects. In both cases, the managing of battery charger and 
inverter aging is emphasized. 5 refs. 


21522 (CONF-920308—Vol.1, pp. 1.253-1.264) Study of more 
efficient models for reactor vessel fluence calculations. Liv- 
ingston, J.V. (Pennsylvania State Univ., University Park, PA (United 
States)); Haghighat, A. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 





In support of the plant life extension program it is necessary to 
determine the reactor vessel fluence. In this determination trans- 
port calculations for the fast neutrons (> 0.1 MeV) are performed 
over the life of the reactor. This study reevaluates the appropriate- 
ness of the assumptions commonly used in such analyses. A 
review of this depth is generally too costly to perform for every se- 
ries of calculations, but it is seen as useful for calculations that will 
be needed to evaluate the ex-vessel cavity dosimetry. The results 
of this study reinforces that the standard approach used is ade- 
quate, but additional savings may be observed by simplifying the 
problem. Limiting the range of neutron energies to only those 
required can reduce the computation cost by a factor of two. Addi- 
tionally the use of specific lower order quadrature sets can yield 
results comparable to those of higher orders. 


21523 (CONF-920308—-Vol.1, pp. 1.265-1.276) Neutron 
transport analysis of the SAILOR and ELXSIR cross section Ii- 
braries used for the RPV fluence estimation. Veerasingam, R. 
(Pennsylvania State Univ., University Park (United States)); 
Haghighat, A. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

In this paper, the authors the results of 1-dimensional 
transport analysis of the SAILOR and ELXSIR cross-section li- 
braries which are commonly used in reactor pressure vessel (RPV) 
fluence estimation calculations. Particular emphasis is placed on 
the effect of using the ENDF/B-V Mod 3 iron (new) cross-sections 
(which have a lower inelastic cross-section in the range 3-8 MeV) 
on the calculated flux and activities for several dosi materials 
including 2°°U, 227N,, 27Al, “*Ti, seFe, 5°Ni, ‘Sin and ©Cu at the 
capsule and cavity dosimetry locations. The new iron cross-sections 


using the SAILOR library can affect the results by up to 45% for 
*$Cu (n,a) reaction at the cavity location compared with the earlier 
reported iron cross-sections. For ELXSIR the corresponding value 


is about 43%. The calculated di per atom per sec in the 
pressure vessel shows that both the SAILOR and ELXSIR libraries 
independently produce similar results to within ~7%. 


21524 (CONF-920308—Vol.1, pp. 1.380-1.390) Reactivity 
analysis of a Savannah River Site reactor under severe acci- 
dent conditions. Clement, S.D. (Science Applications International 
Corp., Albuquerque, NM (United States)); Woody, N.D.; Wittman, 
R.S. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

An analysis of the reactivity changes in a Savannah River Site 
reactor tritium-producing charge during a postulated severe fuel 
damage accident has been performed. Possible in- and ex-vessel 
configurations where rectriticality could occur have been identified 
and analyzed using Monte Carlo techniques. The results of the 
analyses indicate that recriticality is possible if fuel debris collects 
within the assembly bottom end-fittings (BEFs) in a postulated acci- 
dent scenario where moderator is retained in the vessel. All other 
credible debris configurations identified were found to be subcriti- 
cal. IN the BEF, recriticality is possible only if the target melt 
fraction is less than 70% and moderator is present in the vessel. 
Given that rectriticality in the BEF occurred, the resulting power 
transient was analyzed using point kinetics coupled with a linear 
feedback kernel. The calculated final debris temperatures suggest 
the potential for a fluid coolant interaction following recriticality; 
however, no aluminum vapor production is predicted to occur. The 
sensitivity of the final debris temperature to initial debris tempera- 
ture, target melt fraction, reactivity insertion rate (i.e., fuel melt 
rate), and initial neutron power were included in the evaluation. 


21525 (CONF-920308-Vol.1, pp. 1.403-1.414) Impact of by- 
pass water bolling on assembly neutronic parameters for BWR 
transient analysis. Abu-Zaied, G. (Paul Scherrer Inst., Villigen 
(Switzerland)); Grimm, P. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. From American Nuclear Society 
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(ANS) topical meeting on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992. In Proceedings of the 1992 
topical meeting on advances in reactor physics. Volume 1. 536p. 
Order Number DE92009520. Source: OSTI; NTIS; INIS. 

During certain transients the water in the bypass region of a boil- 
ing water reactor (BWR) may boil. The voiding of this region has a 
significant impact on the neutronics. The dependence of the two- 
group macroscopic cross sections on the bypass water density was 
investigated for a typical BWR fuel assembly. The full range of 
channel voids and burnups expected in a BWR and bypass void 
fractions up to 80% were covered in the calculations. All the cross 
sections are significantly affected by bypass boiling and the 
changes of the various cross sections are considerably different. 
Since including the bypass water density as an extra independent 
variable in the cross section libraries for three dimensional core cal- 
culations would be impractically expensive, the cross sections are 
normally calculated for nominal bypass conditions and adjustments 
are used to take into account the effect of bypass boiling. Fit for- 
mulas for the two-group cross sections, which can be used for this 
purpose, are derived from the results of the authors’ calculations. 


21526 (CONF-920308—-Vol.1, pp. 1.424-1.431) The fission 
products release model and its using for reector hard accl 
dents analysis. Paranyushkin, V.S. (Atomic Centre of Moscow 
Engineering Physics Inst. (USSR)); Petrov, V.N. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical ing on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 1. 536p. Order Number DE92009520. Source: 
OSTI; NTIS; INIS. 

Fission products release from hard-damage core is the subject of 
this analysis. The model takes into account the mechanism of suc- 
cessive radioactivity release from a damaged core, i.e., (a) fission 
products eliminate from fuel volume to the surface by diffusion way 
(or by convection way into melting fuel composition); (b) transition 
to the gas phase from the fuel surface; (c) effluence in the atmos- 
phere by convection. 


21527 (CONF-920308-Vol.1, pp. 1.432-1.442) Validation of 
TGBLA/PANACEA code package to Commonwealth Edison 
BWRs. Wieging, roe (Commonwealth Edison Co., Chicago, IL 
(United States)). We: Savannah River Co., Aiken, SC 
(United States). [1992]. From American Nuclear Society (ANS) top- 
ical meeting on advances in reactor ; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 1. 536p. Order 
Number DE92009520. Source: OSTI; NTIS; INIS. 

Commonwealth Edison Company has six boiling water reactors 
(BWRs) at three sites - Dresden, Quad Cities, and LaSalle County 
Stations. Commonwealth Edison Company has completed a 
benchmark of its BWR stations using the General Electric codes 
TGBLA and PANACEA as the basis of a submittal to the NRC 
supporting Edison's request for approval to perform neutronic anal- 
yses. The fuel product lines included in this validation have axial 
gadolina loadings, axial enrichment variations, various water rod 
types, and 8x8 and 9x9 fuel rod pitches. This report focuses on the 
adequacy of the TGBLA/PANACEA code package to predict the 
behavior of these various fuel types and presents some conclu- 
sions and observations of these results. 


21528 (CONF-920308—Vol.1, pp. 1.488-1.496) A simple 
quadratic nodal model for hexagonal geometry. Shatilla, Y.A. 
(Massachusetts Inst. of Tech., Cambridge (United States)); Henry, 
A.F. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. DOE Contract FG02-90ER13027. From American Nuclear 
Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
1. 5836p. Order Number DE92009520. Source: OSTI; NTIS; INIS. 
A nodal method for analyzing reactors composed of regular 
hexagonal subregions in radial planes is described. Within each 
hexagon the shapes of transverse integrated group-fluxes are ap- 
proximated as quadratic polynomials. Discontinuity factors are 
introduced to account for this approximation and for approximations 
made in replacing physically heterogeneous nodes by equivalent 
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homogeneous regions. Numerical comparisons with static refer- 
ence calculations indicate that, without the use of discontinuity 
factors, the method provides predications of nodal fluxes and 
global eigenvalue that are slightly less accurate than those ob- 
tained using a somewhat more complicated nodal model and much 
more accurate than a finite difference model with one mesh cube 
per node. Additional test comparisons suggest that discontinuity 
factors obtained from infinite lattice calculations are marginally ac- 
ceptable for small, heavy water moderated and reflected cores 
composed of heterogeneous subassemblies. 


21529 (CONF-920308—Vol.2, pp. 2.300-2.311) Loss of fuel 
accident analysis with MCNP (U). Okafor, K.C. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Zino, J.F. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

A full-core, detailed MCNP model of the Savannah River Site 
(SRS) reactors has been developed and applied in the analyses of 
a postulated loss of fuel accident (LOFA). The analyses serve as a 
benchmark for the integral transport and diffusion theory codes 
GLASS/GRIMHX, which are specifically tailored to the SRS reac- 
tors. The GLASS-hex MCNP model duplicates the hexagonal 
lattice geometry of these deterministic codes commonly used for 
analyses of the SRS reactors. LOFA is an accident scenario in 
which the fuel melts toward the center of the reactor core, and the 
melted fuel particles are subsequently transported in the coolant 
through a region of high neutron importance. Results show that the 
GLASS/GRIMHX calculations of the net reactivity changes are con- 
servative throughout the duration of the transient. 


21530 (CONF-920308—Vol.2, pp. 2.312-2.323) An Investiga- 


tion of axial xenon stability in VVER-1000 reactor designs. 
Doshi, P.K. (Westinghouse Electric Corp., Pittsburgh, PA (United 


States)); Miller, R.W. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. From American Nuclear Society (ANS) 
topical meeting on advances in reactor physics; Charleston, SC 
(United States); 8-11 Mar 1992. In Proceedings of the 1992 topical 
meeting on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

It has been reported that nuclear plants of the VVER-1000 de- 
sign have experienced frequent xenon oscillation control problems. 
in most pressurized water reactors (PWRs), xenon oscillations are 
largely a problem in the axial direction. Radially, PWRs tend to be 
very stable relative to xenon oscillation. Axial xenon oscillations as 
a minimum cause operational problems requiring frequent operator 
intervention to control the oscillation and increased duty on the var- 
ious control mechanisms (control rod and soluble boron systems). 
This paper investigates simple methods available to improve the 
control of these axial xenon distributions. It is shown that well 


proven techniques currently in use by western PWRs work equally 
as well in the VVER-1000. 


21531 (CONF-920308—Vol.2, pp. 2.336-2.345) Developments 
of HFIR subcriticality monitoring methods. Rothrock, R.B. (Oak 
Ridge National Lab., TN (United States)). Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. From American Nu- 
clear Society (ANS) topical meeting on advances in reactor physics; 
Charleston, SC (United States); 8-11 Mar 1992. In Proceedings of 
the 1992 topical meeting on advances in reactor physics. Volume 
2. 618p. Order Number DE92009763. Source: OSTI; NTIS; INIS. 
Use of subcritical source multiplication measurements during 
refueling has been investigated as a possible replacement for out- 
of-reactor subcriticality measurements formerly made on fresh High 
Flux Isotope Reactor (HFIR) fuel elements at the Oak Ridge Na- 
tional Laboratory (ORNL) Critical Experiment Facility. These 
measurements have been used in the past for preparation of esti- 
mated critical rod positions, and as a partial verification, prior to 
reactor startup, that the requirements for operational shutdown 
margin would be met. Results of subcritical count rate data collec- 
tion during recent HFIR refuelings and supporting calculations are 
described, illustrating the intended measurement method and its 
expected uncertainty. These results are compared to historical 
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uses of the out-of-reactor core measurements and their accuracy 
requirements, and a planned in-reactor test is described which will 
establish the sensitivity of the method and calibrate it for future 
routine use during HFIR refueling. 


21532 (CONF-920308-Vol.2, pp. 2.346-2.350) Multiberriers 
protection and the high-safety reactor general demands. 
Paranyushkin, V.S. (Moscow Engineering Physics Inst. (USSR)); 
Petrov, V.N. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

The approach to the quantification of the nuclear reactor safety 
barriers efficiency allowing to elaborate technical strategy to im- 
prove safety of the nuclear installations is presented. On the base 
of performed comparative analysis of safety barriers efficiency and 
its priority is found that the high-safety reactor must to have most 
effective first barriers (fuel matrix, fuel cladding). Suggestion of the 
high-safety reactor conception is executed on the base of equal 
risk convention under normal reactor operation and emergency 
conditions. Preliminary estimations of high-safety reactor criteria 
are made. 


21533 (CONF-920308-Vol.2, pp. 2.397-2.400) Re-evaluation 
of Savannah River reactor transient reactivity coefficient tests: 
The effect of delayed neutron constants and spatial variations. 
Burnett, T.W.T. (Westinghouse Electric Corp., Pittsburgh, PA 
(United States)); Graves, W.E. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. DOE Contract AC09- 
89SR18035. From American Nuclear Society (ANS) topical 
meeting on advances in reactor physics; Charleston, SC (United 
States); 8-11 Mar 1992. In Proceedings of the 1992 topical meet- 
ing on advances in reactor physics. Volume 2. 618p. Order 
Number DE92009763. Source: OSTI; NTIS; INIS. 

Transient reactivity tests conducted in one of the Savannah 
River production reactors in 1962 has been re-evaluated. A signifi- 
cantly lower (more negative) coolant temperature coefficient is now 
ascribed to that test; —1 pem/Deg-C vs the previously obtained +2 
pem/Deg-C. The change from the previous value is because of re- 
visions to delayed neutron constants and accounting for spatial 
effects. The new value is in reasonable agreement with the 
currently calculated value of —2 pem/Deg-C, considering measure- 
ment and calculational uncertainties. Therefore, the authors 
conclude that the current analytic models for physics and transient 
analysis are fully consistent with the 1962 test observation, and 
that there is no basis for assigning a calculational bias or increas- 
ing uncertainty allowances. 


21534 (CONF-920308—Vol.2, pp. 2.411-2.420) Spatial kinet- 
ics analysis of the loss of control-rod cooling accident for the 
Savannah River K-reactor. Bandini, B.R. (Los Alamos National 
Lab., NM (United States)); Steinke, R.G.; Durkee, J.W. Jr.; 
Mosteller, R.D.; Chung, D.Y. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. DOE Contract W-7405-ENG-36. 
From American Nuclear Society (ANS) topical meeting on ad- 
vances in reactor physics; Charleston, SC (United States); 8-11 
Mar 1992. In Proceedings of the 1992 topical meeting on advances 
in reactor physics. Volume 2. 618p. Order Number DE92009763. 
Source: OSTI; NTIS; INIS. 

A postulated loss of control-rod cooling (LCRC) accident for the 
Savannah River K-Reactor is analyzed using the advanced neu- 
tronics nodal code NEM and the TRAC system thermal-hydraulics 
model. This analysis demonstrates that there is a significant margin 
of safety for the LCRC accident at the anticipated restart power 
level for the K-Reactor. This study also constitutes the first applica- 
tion of a transient three-dimensional nodal neutronics code to an 
event included in Chapter 15 of the safety analysis report for the 
K-Reactor. 


21535 (CONF-920308-Vol.2, pp. 2.421-2.432) Methods used 
In the space-time reactor kinetics code TANK for simulating 
postulated transient scenarios in the MAPLE-X10 reactor. Ellis, 
R.J. (Whiteshell Labs., Pinawa, Manitoba (Canada)). Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. From 





American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 
physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

The purpose of this paper is to present the methodology used in 
the two-dimensional reactor kinetics code TANK (Transient Analy- 
sis with Neutron Kinetics) to simulate reactor behavior in postulated 
accidents in the light-water-cooled and -moderated, heavy-water 
reflected MAPLE-X10 Reactor. The method of solution of the two- 
group neutron diffusion equations and the scheme of modeling the 
numerous reactivity feedback mechanisms by incremental cross- 
section changes are discussed. The results of two sample transient 
simulations are presented to illustrate some of the simulation 
techniques used in TANK. The postulated scenarios are loss-of- 
regulation accidents from low power with and without coolant heat 
removal and with an initially high concentration of '5Xe. 


21536 (CONF-920541-2) Aging of concrete containment 
structures in nuclear power plants. Naus, D.J. (Oak Ridge Na- 
tional Lab., TN (United States)); Oland, C.B.; Ellingwood, B.; Mori, 
Yasuhiro; Arndt, E.G. Oak Ridge National Lab., TN (United States). 
[1992]. 71p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
5. workshop on containment integrity for nuclear power plants; 
Washington, DC (United States); 12-14 May 1992. Order Number 
DE92014330. Source: OSTI; NTIS; INIS; GPO Dep. 

Concrete structures play a vital role in the safe operation of all 
light-water reactor plants in the US Pertinent concrete structures 
are described in terms of their importance design, considerations, 
and materials of construction. Degradation factors which can po- 
tentially impact the ability of these structures to meet their 
functional and performance requirements are identified. Current in- 
service inspection requirements for concrete containments are 
summarized. A review of the performance history of the concrete 
components in nuclear power plants is A summary is 
presented. A summary is of the Structural Aging (SAG) 
Program being conducted at the Oak Ridge National Laboratory for 
the US Nuclear Regulatory Commission. The SAG Program is 
addressing the aging management of safety-related concrete struc- 
tures in nuclear power plants for the purpose of providing improved 
bases for their continued service. The consists of a man- 
agement task and three technical tasks: materials property data 
base, structural component assessment/repair technologies, and 
quantitiative methodology for continued service conditions. 


Objec- 
tives and a summary of accomplishments under each of these 
tasks are presented. 


21537 
nomena: Experimental analyses. Ott, L.J. Oak Ridge National 
Lab., TN (United States). [1992]. 11p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 1992 Cooperative Severe Acci- 
dent Research Program (CSARP) review meeting; Betheda, MD 
(United States); 4-8 May 1992. Order Number DE92014498. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the BWR Core Melt in Progression Phenomena Program, ex- 
perimental results concerning severe fuel damage and core melt 
progression in BWR core geometry are used to evaluate existing 
models of the governing phenomena. These include control blade 
eutectic liquefaction and the subsequent relocation and attack on 
the channel box structure; oxidation heating and hydrogen genera- 
tion; Zircaloy melting and relocation; and the continuing oxidation 
of zirconium with metallic blockage formation. Integral data have 
been obtained from the BWR DF-4 experiment in the ACRR and 
from BWR tests in the German CORA exreactor fuel-damage test 
facility. Additional integral data will be obtained from new CORA 
BWR test, the full-length FLHT-6 BWR test in the NRU test reac- 
tor, and the new program of exreactor experiments at Sandia 
National Laboratories (SNL) on metallic melt relocation and block- 
age formation. an essential part of this activity is interpretation and 
use of the results of the BWR tests. The Oak Ridge National Labo- 
ratory (ORNL) has developed experiment-specific models for 
analysis of the BWR experiments; to date, these models have 
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permitted far more precise analyses of the conditions in these ex- 
periments than has previously been available. These analyses 
have provided a basis for more accurate interpretation of the phe- 
nomena that the experiments are intended to investigate. The 
results of posttest analyses of BWR experiments are discussed 
and significant findings from these analyses are explained. The 
ORNL control biade/canister models with materials interaction, relo- 
cation and bi models are currently being implemented in 
SCDAP/RELAPS as an optional structural component. 


21538 (CONF-920732-1) pumps on minimum 
flow. Casada, D.A. (Oak Ridge National Lab., TN (United States)); 
Li, Y.C. Oak Ridge National Lab., TN (United States). [1992]. 15p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Sympo- 
sium on testing of pumps and vaives in nuclear power plants; 
Washington, DC (United States); 21-23 Jul 1992. Order Number 
DE92014438. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nuclear Regulatory Commission (NRC) staff issued Informa- 
tion Notice (iN) 87-59 to alert all licensees to two miniflow design 
concerns identified by Westinghouse. The first potential problem 
discussed in this IN involves parallel pump operation. If the head/ 
capacity curve of one of the parallel pumps is greater than the 
other, the weaker pump may be dead-headed when the pumps are 
operating at low-flow conditions. The other problem related to po- 
tential pump damage as a result of hydraulic instability during 
low-flow operation. In NRC Bulletin 88-04, dated May 5, 1988, the 
staff requested all licensees to investigate and correct, as applica- 
ble, the two minifiow design concerns. The staff also developed a 
Temporary Instruction, Tl 2515/105, dated January 29, 1990 to in- 
spect for the adequacy of licensee response and follow-up actions 
to NRC Bulletin 88-04. Oak Ridge National Laboratory has re- 
viewed utility responses to Bulletin 88-04 under auspices of the 
NRC’s Nuclear Plant Aging Research Program, and participated in 
several NRC inspections. Examples of actions that have been 
taken, an assessment of the overall industry response, and resul- 
tant conclusions and recommendations are presented. 


21539 (CONF-920732-3) Review and analysis of check 
valve failure data. Todd, M.D.; Casada, D.A. Oak Ridge National 
Lab., TN (United States). [1992]. 7p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Symposium on testing of pumps and 
valves in nuclear power plants; Washington, DC (United States); 
21-23 Jul 1992. Order Number DE92014462. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Check valve operating problems in recent years have resulted in 
significant operating transients, increased cost and decreased sys- 
tem availability. There has been, in response, additional attention 
given to check valves by utilities, as well as the US Nuclear Regu- 
latory Commission and the American Society of Mechanical 
Engineers Operation and Maintenance Committee. All these orga- 
nizations have the fundamental goal of ensuring reliable operation 
of check valves. A key ingredient to an engineering-oriented relia- 
bility improvement effort is a thorough understanding of relevant 
historical experience. Oak Ridge National Laboratory is currently 
conducting a detailed review of historical failure data available 
through the Institute of Nuclear Power Operation’s Nuclear Plant 
Reliability Data System. The focus of the review is on check valve 
failures that have involved significant degradation of the vaive inter- 
nal parts. A variety of parameters are being considered during the 
review, including size, age, system of service, method of failure 
discovery, the affected valve parts, attributed causes, and correc- 
tive actions. 


21540 (CONF-920818-2) Motor-operated globe valve per- 
formance in a liquid sodium environment. Wood, D.H.; Smith, 
M.S.; Drischler, J.D. Oak Ridge National Lab., TN (United States). 
[1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Bi-annual nuclear 
energy meeting of the American Nuclear Society and the American 
Society of Mechanical Engineers; San Diego, CA (United States); 
23-26 Aug 1992. Order Number DE92014456. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This study investigates motor-operated globe valve (MOV) per- 
formance in a liquid sodium environment as reported to the 
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Centralized Reliability Data Organization (CREDO) from site repre- 
sentatives at several liquid metal reactors and liquid metal test 
facilities. The CREDO data base contains engineering histories for 
179 motor-operated glove valves. Thirty nine failures have been 
documented for these components in over 8.7 million hours of op- 
eration. The most common MOV events were anomalies with the 
limit and torque switches, although human initiated problems were 
also frequent causes of failures. The failure data suggest that an 
improved preventive maintenance program with a higher frequency 
of inspection of the limit and torque switches should increase MOV 
availability and reliability. The event rate for all failure modes was 
computed as 4.47 events per 10° operating hours by assuming a 
Poisson distribution of failure over valve operating time. The 5% 
and 95% confidence limits based on a chi-squared (*) probability 
distribution function were computed as 3.36 and 5.83 events per 
10° operating hours, respectively. The operating performance of 
these liquid metal MOVs was compared to similar data for MOVs 
in commercial light water reactors and was found to exhibit similar 
failure rates. 


21541 (DOE/ER/12951-2) Conclusions and recommende- 
tions based on interim report. Benson, B. George Mason Univ., 
Fairfax, VA (United States). 26 Jul 1991. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC02-90ER12951. 
Order Number DE92015074. Source: OSTI; NTIS; INIS; GPO Dep. 

This memorandum discusses five key issues that initial inter- 
views have brought into focus: The preoccupation of the public 
with nuclear waste disposal, the credibility of public opinion polls 
addressing nuclear power, the unlikelihood of dramatic change in 
opinion by nuclear critics, difficulties in communicating technical 
concepts, and the problem of focussing narrowly or broadly on pol- 
icy issues. 


21542 (EUR—12552/2) Radiological aspects of nuclear accl- 
dent scenarios. Volume 2 the Rade-Aid system post-Chernobyl 
action. Sinnaeve, J. (Commission of the European Communities, 
Brussels (BE)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 166p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the event of a nuclear accident, there is a need for a rapid as- 
sessment of the resulting levels of environmental contamination in 
order to facilitate decisions on possible countermeasures. Volume 
2 describes the RADE-AID project to develop a computer system 
which can be used to support the formulation of decisions on coun- 
termeasures following an accidental release of radionuclides. The 
system is intended as an aid following an actual accident and a 
tool for assistance in planning and training. 


21543 (EUR-12554) Improvement of practical countermea- 
sures: the agricultural environment post-Chemoby! action. 
Desmet, G. (Commission of the European Communities, Brussels 
(BE)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. 198p. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The contamination of the rural areas near the site of the accident 
at Chernobyl has posed problems of reclamation from which the 
Community could learn. The objective of the project has been to 
assess the usefulness of applied and existing techniques and to 
develop new procedures of decontamination. To reduce transfer of 
radioactivity, the main classes of countermeasures envisaged are: 
- treatment of vegetative cover present at the time of the accident; 
- chemical treatment of soil; - mechanical treatment of soil; - alter- 
natives to in situ vegetation and soil treatment: - change of crops; - 
crop management; - food processing. 


21544 (EUR-12555) Improvement of practical countermea- 
sures: the urban environment post-Chernobyl action. 
Sinnaeve, J. (Commission of the European Communities, Brussels 
(BE)); Olast, M. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. 311p. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This study of practical countermeasures against nuclear contami- 
nation of the urban environment in the aftermath of a nuclear 
accident concentrates almost entirely on radio-caesium, which 
would be expected to pose the greatest threat to the population in 
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the medium and long term. Surfaces which selectively absorb cae- 
sium fall-out were identified, and the chemical and physical factors 
relevant to take-up of caesium by, and removal of caesium from, 
these surfaces were studied. The study includes a critical review of 
strategies for decontamination and reclamation of the urban 
environment. The work in this report was sponsored by the Com- 
mission of the European Communities as one of a series of 
post-Chernobyi actions under its radiation protection programme. 


21545 (GA-A-20789-Rev.1) Innovative safety features of 
the modular HTGR: Revision 1. Silady, F.A.; Simon, W.A. Gen- 
eral Atomics, San Diego, CA (United States). Apr 1992. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89SF17885. (CONF-9205125—1-Rev.1: 1992 Edi- 
son Electric Institute (EEl) engineering and operating computer 
committee meeting, Denver, CO (United States), 17-20 May 1992). 
Order Number DE92014131. Source: OSTI; NTIS; INIS; GPO Dep. 

In this document the innovative safety features of the MHTGR 
are reviewed by examining the safety response to events challeng- 
ing the functions relied on to retain radionuclides within the coated 
fuel particles. A broad range of challenges to core heat removal 
are examined, including a loss of helium pressure and a simultane- 
ous loss of forced cool of the core. 


21546 (HW-34847-Pt.1) KW reactor incident: investigation 
record explanatory notes and table of contents. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 11 Feb 1955. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92013884. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides explanatory notes and table of contents 
for the KW reactor incident investigation record. (Fl) 


21547 (HW-34847-Pt.2) KW reactor incident: investigation 
record: Testimony transcript interview of D. S. Lewis, 
25, 1955, Part 2. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 11 Feb 1955. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92013885. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the testimony transcript of the D. S. 
Lewis interview for the investigation record of the KW reactor inci- 
dent. (Fl) 


21548 
record: Testimony transcript R.R. Meyers interview, January 
24, 1955: Part 3. Greager, O.H.; Hauff, T.W.; Sturges, D.G. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 11 Feb 1955. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92013886. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document provides the testimony transcript of the R. R. My- 
ers interview on January 25, 1955. This testimony was provided as 
part of the KW reactor incident investigation record. (Fl) 


21549 (HW-34847-Pt.4) KW reactor incident - Investigation 
record: Testimony transcript, R.A. Nederhood interview, Jan- 
uary 24-25, 1955: Part 4. Greager, O.H.; Hauff, T.W.; Sturges, 
D.G. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Feb 1955. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92013887. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides the testimony transcript of R.A. Neder- 
hood interview on January 24-25, 1955. This testimony was part of 
the KW reactor incident investigation record. (Fl) 


21550 (HW-34847-Pt.5) KW reactor Incident - Investigation 
record: Testimony transcript - K.W. Hess interview, January 
25, 1955: Part 5. Greager, O.H.; Hauff, T.W.; Sturges, D.G. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 11 Feb 1955. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92013888. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 


(HW-34847-Pt.3) KW reactor incident - Investigation 





This document provides the testimony transcript the of K.W. 
Hess interview on January 25, 1955. This testimony was provided 
as part of the KW reactor incident investigation record. (Fl) 


(HW-34847-Pt.6) KW reactor incident - Investigation 
record: Testimony transcript - D.S. Lewis interview, January 
25, 1955: Part 6. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 11 Feb 1955. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92013889. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides the testimony transcript of the D.S. 
Lewis interview on January 25, 1955. This testimony was part of 
the KW reactor incident investigation record. (Fi) 


21552 (HW-34847-Pt.7) KW reactor incident - Investigation 
record: Testimony transcript, M.E. Jackson interview, 
26, 1955: Part 7. Greager, O.H.; Hauff, T.W.; Sturges, D.G. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 11 Feb 1955. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92013890. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document provides the testimony transcript of the M.E. 
Jackson interview on January 26, 1955. This testimony was part of 
the KW reactor incident investigation record. (Fl) 


21553 (HW-34847-Pt.8) KW reactor incident - In 
record: Testimony transcript, C.L. Miller and A.W. Thiele inter- 
views, January 25, 1955: Part 8. Hauff, T.W.; Sturges, D.G. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Feb 1955. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92013891. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides the testimony transcript of the C.L. Miller 
and A.W. Thiele interviews. These testimonies were provided as 
part of the KW reactor incident investigation record. (Fl) 


(HW-34847-Pt.9) KW reactor incident: In ation 
interview, January 27, 1955: Part 
9. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Feb 1955. 32p. by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92013892. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
This document provides a transcript of testimony provided in the 
KW reactor accident as obtained during the investigation of this in- 
cident. (Fl) 


21555 (INIS-mf-13189) INES: the intemational nuclear 
event scale: User manual. Bezpecnost Jadernych Zarizeni. 
Ceskoslovenska Komise Atomovou Energi, Prague 
(Czechoslovakia). 1991 36p. Translation of IAEA publication. Inter- 
national Atomic Energy Agency, Vienna 1990. (In Czech). Order 
Number DE92628021. Source: OSTI; NTIS (US Sales Only); INIS. 

The publication contains the INES scale and deals with the im- 
pact on the surroundings of a nuclear facility, with criteria of the 
event impact on the power plant, and with criteria of in-depth 
protection. Also included are definitions, an example of a set of ini- 
tiating events for a PWR type reactor, examples of assessment, 
and an Appendix. (P.A.). 


21556 § (JAERI-M-92-016) Experimental study on tw 
flow regime transition from stratified to slug flow in a large- 
height horizontal duct. Kondo, Masaya (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Nakamura, Hideo; Anoda, Yoshinari; Kukita, Yutaka. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Feb 1992. 43p. (in 
Japanese). Order Number DE92526840. Source: OSTI; NTIS; INIS. 
The prediction of two-phase flow regime in the horizontal pipings 
during a loss-of-coolant accident (LOCA) is important for safety 
analysis of a pressurized water reactor (PWR). The flow regime 
transition conditions for a horizontal two-phase air-water flow were 
studied using a large-height, horizontal rectangular duct test sec- 
tion. The duct dimensions were 700 mm in height, 100 mm in 
width and 28.3 m in length. The experimental criterion for the flow 
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regime transition from the stratified to slug flow regimes, in terms 
of the local void fraction and the non-dimensional gas-liquid relative 
velocity, agreed qualitatively with the prediction by the Mishima- 
Ishii model that is based on an idea that the interfacial waves with 
the largest growth rate will develop into a slug. However, the tran- 
sition in the experiment occurred at systematically lower (by about 
40 %) relative velocities than the prediction by the Mishima-ishii 
model. Therefore, an experimental correlation for this flow regime 
transition has been developed by modifying the Mishima-ishii 
model. (author). 


21557 (JAERI-M-92-033) Evaluation of mechanistic DNB 
models using HCLWR CHF data. Iwamura, Takamichi; Watanabe, 
Hironori; Okubo, Tsutomu; Araya, Fumimasa; Murao, Yoshio. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 74p. (In 
Japanese). Order Number DE92526894. Source: OSTI; NTIS; INIS. 

An onset of departure from nucleate boiling (DNB) in light water 
reactor (LWR) has been generally predicted with empirical correla- 
tions. Since these correlations have less physical bases and 
contain adjustable empirical constants determined by best fitting of 
test data, applicable geometries and flow conditions are limited 
within the original experiment ranges. In order to obtain more uni- 
versal prediction method, several mechanistic DNB models based 
on physical approaches have been proposed in recent years. How- 
ever, the predictive capabilities of mechanistic DNB models have 
not been verified successfully especially for advanced LWR design 
purposes. In this report, typical DNB mechanistic models are re- 
viewed and compared with critical heat flux (CHF) data for high 
conversion light water reactor (HCLWR). The experiments were 
performed using triangular 7-rods array with non-uniform axial heat 
flux distribution. Test pressure was 16 MPa, mass velocities ranged 
from 800 t0 3100 kg/s-m* and exit qualities from -0.07 to 0.19. The 
evaluated models are: (1) Wisman-Pei, (2) Chang-Lee, (3) Lee- 
Mudawwar, (4) Lin-Lee-Pei, and (5) Katto. The first two models are 
based on near-wall bubble crowding model and the other three 
models on sublayer dryout model. The comparison with experimen- 
tal data indicated that the Weisman-Pei model agreed relatively 
well with the CHF data. Effects of empirical constants in each 
model on CHF calculation were clarified by sensitivity studies. It 
was also found that the magnitudes of physical quantities obtained 
in the course of calculation were significantly different for each 
model. Therefore, microscopic observation of the onset of DNB on 
heated surface is essential to clarify the DNB mechanism and es- 
tablish a general DNB mechanistic model based on physical 
phenomenon. (author). 


21558 
the ALPHA program: and estimation of energy 
conversion ratio. Sugimoto, Jun (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Ya- 
mano, Norihiro; Maruyama, Yu; Hidaka, Akihide; Soda, Kunihisa. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
25p. (In Japanese). Order Number DE92526858. Source: OST]; 
NTIS; INIS. 

In order to quantitatively evaluate thermal and mechanical loads 
to and leakage from the containment during a severe accident, the 
ALPHA (Assessment of Loads and Performance of Containment in 
a Hypothetical Accident) program has been initiated at JAERI. The 
following four test items are to be conducted in the ALPHA pro- 
gram; (1) leakage behavior through containment penetration, (2) 
molten core/coolant interaction, (3) molten core/concrete interac- 
tion, and (4) aerosol behavior in the containment. The present 
report describes the result of steam explosion experiment in the 
molten core/coolant interaction test, in which 10 kg or 20 kg of melt 
was generated with thermite reaction and dropped into a water 
pool. The steam explosion behavior was successfully recorded with 
a high-speed camera. Conversion ratio of the thermal energy of 
the melt to the kinetic energy of the steam explosion was esti- 
mated from the pressure pulse measured at the vessel inner 
surface of the water pool. (author). 


21559 (KlYal-90-27) Hot particle model In vacuum. Dot- 
senko, |.S.; Gavrilyuk, V.1.; Lashko, T.N.; muzalev, P.N.; Sokolov, 
M.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issie- 
dovanij. 1990. 10p. (In Russian). Order Number DE92629779. 
Source: OSTI; NTIS (US Sales Only); INIS. 


(JAERI-M-92-035) Steam explosion experiment in 
Phenomena 
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The results of an intensive emission of electrons for other 
charged particles by hot particles - products of the Chernobyl acci- 
dent are considered. It is shown that some time after its release 
the hot a particle acquires a considerable electric charge. Electro- 
static forces can produce high mechanical stresses inside the 
particle. 2 refs. 


21560 (LA-UR-90-1833) Simulation of three-dimensional 
hydrodynamic components with a one-dimensional transient 
analysis code. Shaw, R.A. (Los Alamos National Lab., NM 
(USA)); Davis, C.B. Los Alamos National Lab., NM (United States). 
[1990]. 8p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36 ;AC07-761D01570. (EGG- 
M-90346;CONF-901101-3: American Nuclear Society (ANS) 
winter meeting, Washington, DC (United States), 11-16 Nov 1990). 
Order Number DE90012059. Source: OSTI; NTIS; INIS; GPO Dep. 
The RELAPS series of transient analysis codes was developed 
to provide the United States Nuclear Regulatory Commission with 
a fast-running and user convenient reactor analysis tool. Although 
it was developed primarily for best-estimate transient simulation of 
pressurized water reactors, it has been used to simulate a wide 
spectrum of hydraulic and thermal transients in both nuclear and 
non-nuclear systems involving steam-water-noncondensible fluid 
mixtures. In recent years it has also been applied to thermal- 
hydraulic analyses of various US Department of Energy production 
reactors. RELAPS is a one-dimensional code, meaning that the ba- 
sic field equations are solved only in the axial direction of a 
. Thus, for example, only axial flow is calculated in a re- 

actor vessel; radial and azimuthal flows are not considered. This 
has been a minor limitation of the code because most hydraulic sit- 
uations in reactor systems can be modeled adequately with a 
one-dimensional code. In those situations where three-dimensional 
flows were anticipated, the TRAC-PF1 code has generally been 
used. (TRAC-PF1 has the capability to model three-dimensional 
; however, that option is normally only used in the re- 

actor vessel model.) This paper describes the RELAP5 hexagonal 
model of the SRS L-Reactor as well as comparisons of benchmark 


calculations with SRS data. Emphasis is placed on the multidimen- 
sional phenomena. 6 refs., 6 figs. 


21561 (LA-UR-92-79) Best-estimate Mark 22 power and 
temperature limits during the flow instability phase of K Reac- 
tor LBLOCAs. Rodriguez, S.; Steiner, J.; Motley, F.; Morgan, M. 
Los Alamos National Lab., NM (United States). [1992]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-920804—3: American Society of Mechani- 
cal Engineers national heat transfer conference and exposition, 
San Diego, CA (United States), 9-12 Aug 1992). Order Number 
DE92007714. Source: OSTI; NTIS; GPO Dep. 

Los Alamos National Laboratory (LANL) has been providing in- 
dependent analyses to the Department of Energy in its endeavor to 
enhance the safe operation of the K Reactor located at the Savan- 
nah River Laboratory (SRL). LANL has performed neutronic and 
thermal-hydraulic system simulations to assess the impact of 
hypothesized accidents in the K Reactor. In particular, the large- 
break loss-of-coolant accident (LBLOCA) was one of the major 
transients that was analyzed. The LBLOCA consists of two distinct 
thermal-hydraulic phases: the flow instability (Fl) phase and the 
emergency coolant system (ECS) phase. Each phase results in 
reactor temperature and power limits that are determined using dif- 
ferent criteria. This document provides a detailed discussion of the 
simulations of these phases. 


21562 (LA-UR-92-203) TRAC-PF1/MOD2 _ best-estimate 
analysis of a large-break LOCA in a 15 x 15 generic four-loop 
Westinghouse nuclear power plant. Spore, J.W.; Lin, J.C.; 
Schnurr, N.M.; White, J.R.; Cappiello, M.C. Los Alamos National 
Lab., NM (United States). [1992]. 38p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920804—4: American Society of 
Mechanical Engineers national heat transfer conference and expo- 
sition, San Diego, CA (United States), 9-12 Aug 1992). Order 
Number DE92007435. Source: OSTI; NTIS; INIS; GPO Dep. 
Calculations of a large-break loss-of-coolant accident (LOCA) in 
a 15 x 15 generic four-loop Westinghouse nuclear power plant 
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with both the TRAC-PF1/MOD1 and TRAC-PF1/MOD2 computer 
codes will be presented. The Transient Reactor Analysis Code 
(TRAC) has been developed by Los Alamos National Laboratory to 
provide advanced best-estimate simulations of real postulated tran- 
sients in pressurized light-water reactors (LWRs) and for many 
related thermal-hydraulic facilities. The latest released version of 
TRAC is TRAC-PF1/MOD2. Significant improvements and en- 
hancements over the MOD1 version were implemented in the 
MOD2 heat-transfer and constitutive models. One of the most sig- 
nificant improvements in the MOD2 code has been the 
implementation of the two-step numerics method in the three- 
dimensional components, which can significantly reduce run times 
for long, slow transients. A very important area of improvement has 
been in the reflood heat-transfer models. Developmental assess- 
ment results (i.e., code comparisons with experimental data) will be 
discussed for several separate-effects and integral test, including 
analysis of the Upper Plenum Test Facility (UPTF), the Cylindrical 
Core Test Facility (CCTF), and the Loss-of-Fluid Test Facility 
(LOFT). The assessment results provide information on the antici- 
pated accuracy for the best-estimate models in the MOD2 
computer code. The MOD1 to MOD2 comparison will provide an 
estimate for the effect of improved heat-transfer models on pre- 
dicted peak cladding temperatures. 


21563 (LA-UR-92-204) Calculation of Savannah River K 
Reactor Mark-22 assembly LOCA/ECS power limits. Fischer, 
S.R.; Farman, R.F.; Birdsell, S.A. Los Alamos National Lab., NM 
(United States). [1992]. 28p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920804—-2: American Society of Mechanical Engineers national 
heat transfer conference and exposition, San Diego, CA (United 
States), 9-12 Aug 1992). Order Number DE92007434. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the results of TRAC-PF1/MODS calcula- 
tions of Mark-22 fuel assembly of loss-of-coolant accident/ 
emergency cooling system (LOCA/ECS) power limits for the Sa- 
vannah River Site (SRS) K Reactor. This effort was part of a larger 
effort undertaken by the Los Alamos National Laboratory for the 
US Department of Energy to perform confirmatory power limits cal- 
culations for the SRS K Reactor. A method using a detailed 
three-dimensional (83D) TRAC model of the Mark-22 fuel assembly 
was developed to compute LOCA/ECS power limits. Assembly 
power was limited to ensure that no point on the fuel assembly 
walls would exceed the local saturation temperature. The detailed 
TRAC model for the Mark-22 assembly consisted of three concen- 
tric 3D vessel components which simulated the two targets, two 
fuel tubes, and three main flow channels of the fuel assembly. The 
mode! included 100% eccentricity between the assembly annuli 
and a 20% power tilt. Eccentricity in the radial alignment of the as- 
sembly annuli arises because axial spacer ribs that run the length 
of the fuel and targets are used. Wall-shear, interfacial-shear, and 
wall heat-transfer correlations were developed and implemented in 
TRAC-PF1/MODS3 specifically for modeling flow and heat transfer 
in the narrow ribbed annuli encountered in the Mark-22 fuel 
assembly design. We established the validity of these new consti- 
tutive models using separate-effects benchmarks. TRAC system 
calculations of K Reactor indicated that the limiting ECS-phase ac- 
cident is a double-ended guillonite break in a process water line at 
the pump discharge (i.e., a PDLOCA). The fuel assembly with the 
minimum cooling potential is identified from this system calculation. 
Detailed assembly calculations then were performed using appro- 
priate boundary conditions obtained from this limiting system 
LOCA. Coolant flow rates and pressure boundary conditions were 
obtained from this system calculation and applied to the detailed 
assembly model. 


21564 (NUREG/CP-0119-Vol.1) Proceedings of the US Nu- 
clear Regulatory Commission nineteenth water reactor safety 
Information meeting: Volume 1, Plenary session; Pressure 
vessel and piping integrity; Metallurgy and NDE; Aging and 
components; Probabilistic risk assessment topics. Weiss, A.J. 
(comp.) (Brookhaven National Lab., Upton, NY (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1992. 523p. Sponsored by Nuclear 





Regulatory Commission, Washington, DC (United States). (CONF- 
911079-Vol.1: 19. Nuclear Regulatory Commission (NRC) water 
reactor safety information meeting, Bethesda, MD (United States), 
28-30 Oct 1991). Source: OSTI; NTIS; INIS; GPO. 

This three-volume report contains 83 papers out of the 108 that 
were presented at the Nineteenth Water Reactor Safety Informa- 
tion Meeting held at the Bethesda Marriott Hotel, Bethesda, 
Maryland, during the week of October 28-30, 1991. The papers 
are printed in the order of their presentation in each session and 
describe progress and results of programs in nuclear safety re- 
search conducted in this country and abroad. Foreign participation 
in the meeting included 14 different papers presented by 
researchers from Canada, Germany, France, Japan, Sweden, Tai- 
wan, and USSR. This document, Volume 1, presents papers on: 
pressure vessel and piping integrity, metallurgy and nondestructive 
examination; aging and components; and probabilistic risk assess- 
ment. The individual papers have been cataloged separately. 


21565 (NUREG/CP-0119-Vol.2) Proceedings of the US Nu- 
clear Regulatory Commission nineteenth water reactor safety 
Information meeting: Volume 2, Severe accident research; Se- 
vere accident policy implementation; Accident m 
Weiss, A.J. (comp.) (Brookhaven National Lab., Upton, NY (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1992. 504p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). (CONF-911079—Vol.2: 19. Nuclear Regulatory Commission 
(NRC) water reactor safety information meeting, Bethesda, MD 
(United States), 28-30 Oct 1991). Source: OSTI; NTIS; INIS; GPO. 
This three-volume report contains 83 papers out of the 108 that 
were presented at the Nineteenth Water Reactor Safety Informa- 
tion Meeting held at the Bethesda Marriott Hotel, Bethesda, 
Maryland, during the week of October 28-30, 1991. The papers 
are printed in the order of their presentation in each session and 
describe progress and results of programs in nuclear safety re- 
search conducted in this country and abroad. Foreign participation 


in the meeting included 14 different papers presented by 
researchers from Canada, Germany, France, Japan, Sweden, Tai- 
wan, and USSR. This document, Volume 2, presents papers on: 
Severe accident research; Severe accident and policy implementa- 
tion; and Accident management. The individual papers have been 
cataloged separately. 


21566 (NUREG/CP-0119-Vol.3) Proceedings of the US Nu- 
clear Regulatory Commission nineteenth water reactor safety 
information meeting: Volume 3, Structural engineering; Ad- 
vanced reactor research; Advanced passive reactors; Human 
factors research; Human factors issues related to advanced 
passive LWRs; Thermal hydraulics; Earth sciences. Weiss, A.J. 
(comp.) (Brookhaven National Lab., Upton, NY (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (United States). Apr 1992. 542p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (CONF- 
911079-Vol.3: 19. Nuclear Regulatory Commission (NRC) water 
reactor safety information meeting, Bethesda, MD (United States), 
28-30 Oct 1991). Source: OSTI; NTIS; INIS; GPO. 

This three-volume report contains 83 papers out of the 108 that 
were presented at the Nineteenth Water Reactor Safety Informa- 
tion Meeting held at the Bethesda Marriott Hotel, Bethesda, 
Maryland, during the week of October 28-30, 1991. The papers 
are printed in the order of their presentation in each session and 
describe progress and results of programs in nuclear safety re- 
search conducted in this country and abroad. Foreign participation 
in the meeting included 14 different papers presented by 
researchers from Canada, Germany, France, Japan, Sweden, Tai- 
wan, and USSR. This document, Volume 3, presents papers on: 
Structural engineering; Advanced reactor research; Advanced pas- 
sive reactors; Human factors research; Human factors issues 
related to advanced passive light water researchers; Thermal Hy- 
draulics; and Earth sciences. The individual papers have been 
cataloged separately. 


21567 (NUREG/CR-4469-Vol.12) Nondestructive examina- 
tion (NDE) reliability for inservice inspection of light water 
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reactors: Annual report, October 1989-September 1990: Vol 
ume 12. Doctor, S.R. (Pacific Northwest Lab., Richland, WA 
(United States)); Good, M.S.; Heasler, P.G.; Hockey, R.L.; Simo- 
nen, F.A.; Spanner, J.C.; Taylor, T.T.; Vo, T.V. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Pacific Northwest Lab., Richland, WA (United States). May 1992. 
28p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (PNL-6711- 
Vol.12). Source: OSTI; NTIS; INIS; GPO. 

The Evaluation and Improvement of NDE Reliability for Inservice 
Inspection of Light Water Reactors (NDE Reliability) Program at 
the Pacific Northwest Laboratory was established by the Nuclear 
Regulatory Commission to determine the reliability of current inser- 
vice inspection (ISI) techniques and to develop recommendations 
that will ensure a suitably high inspection reliability. The objectives 
of this program include determining the reliability of ISI performed 
on the primary systems of commercial light-water reactors (LWRs); 
using probabilistic fracture mechanics analysis to determine the im- 
pact of NDE unreliability on system safety; and evaluating reliability 
improvements that can be achieved with improved and advanced 
technology. A final objective is to formulate recommended revisions 
to ASME Code and Regulatory requirements, based on material 
properties, service conditions, and NDE uncertainties. The program 
scope is limited to |Si of the primary systems including the piping, 
vessel, and other components inspected in accordance with Sec- 
tion 11 of the ASME Code. This is a progress report covering the 
programmatic work from October 1989 through September 1990. 


21568 (NUREG/CR-5604-Vol.1) Assessment of ISLOCA 
risk: Methodology and application to a Babcock and Wilcox 
nuclear power : Volume 1, Main Galyean, W.J. (EG 
and G Idaho, Inc., Idaho Falls, ID (United States)); Gertman, D.I. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safcty Issue Resolution; EG and G Idaho, Inc., idaho Falls, 
ID (United States). Apr 1992. 63p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG-2608-Vol.1). Source: OSTI; NTIS; INIS; 
GPO. 

This document presents information essential to understanding 
the risk associated with inter-system loss-of-coolant accidents 
(ISLOCAs). The methodology developed and presented in this doc- 
ument provides a_ state-of-the-art method for identifying and 
evaluating plant-specific hardware designs, human performance is- 
sues, and accident consequence factors relevant to the prediction 
of the ISLOCA risk. This ISLOCA methodology was developed and 
then applied to a Babcock and Wilcox (B&W) nuclear power plant. 
The results from this application are described in detail. For this 
particular B&W reference plant, the assessment indicated that the 
probability of a severe ISLOCA is approximately 2.2E-06/reactor- 
year. 


21569 (NUREG/CR-5604-Vol.3) Assessment of ISLOCA 
risk: Methodology and application to a Babcock and Wilcox 
nuclear power plant: Volume 3, ices -M. Galyean, W.J. 
(EG and G Idaho, Inc., Idaho Falls, 1D (United States)); Gertman, 
D.I, Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safety Issue Resolution; EG and G Idaho, Inc., 
idaho Falls, ID (United States). Apr 1992. 378p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-—2608-Vol.3). Source: OSTI; 
NTIS; INIS; GPO. 

This report presents information essential to understanding the 
risk associated with inter-system loss-of-coolant accidents (ISLO- 
CAs). The methodology developed and presented in this report 
provides a state- of-the-art method for identifying and evaluating 
plant-specific hardware designs, human performance issues, and 
accident consequence factors relevant to the prediction of the |S- 
LOCA risk. This ISLOCA methodology was developed and then 
applied to a Babcock and Wilcox (B & W) nuclear power plant. The 
results from this application are described in detail. For this particu- 
lar B & W reference plant, the assessment indicated that the 
probability of a severe ISLOCA is approximately 2.2E-06/reactor- 
year. This document Volume 3, provides appendices I-M for the 
report. Topics are: Consequence Calculations; External events 
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analysis of ISLOCA sequences; Review of Pressure Fragility Cal- 
culations; Uncertainty Analysis; and Steam Propagation Analysis 
for the B & W Plant Auxiliary Building. 


21570 (NUREG/CR-5744) Assessment of ISLOCA risk: 
Methodology and application to a Westinghouse four-loop ice 
condenser plant. Kelly, D.L. (EG and G Idaho, Inc., Idaho Falls, 
ID (United States)); Auflick, J.L.; Haney, L.N. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safety Issue 
Resolution; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Apr 1992. 489p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
(EGG-2649). Source: OSTI; NTIS; INIS; GPO. 

Inter-system loss-of-coolant accidents (ISLOCAs) have been 

identified as important contributors to offsite risk for some nuclear 
power plants. A methodology has been developed for identifying 
and evaluating plant-specific hardware designs, human factors is- 
sues, and accident consequence factors relevant to the estimation 
of ISLOCA core damage frequency and risk. This report presents a 
detailed description of the application of this analysis methodology 
to a Westinghouse four-loop ice condenser plant. This document 
also includes appendices A through | which provide: System de- 
scriptions; ISLOCA event trees; human reliability analysis; thermal 
hydraulic analysis; core uncovery timing calculations; calculation of 
system rupture probability; ISLOCA consequences analysis; uncer- 
tainty analysis; and component failure analysis. 
21571 (NUREG/CR-5745) Assessment of ISLOCA risk- 
m and application to a combustion engineering 
plant. Kelly, D.L. (EG and G Idaho, Inc., idaho Falls, ID (United 
States)); Auflick, J.L.; Haney, L.N. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Safety Issue 
Resolution; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Apr 1992. 362p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
(EGG-2650). Source: OSTI; NTIS; INIS; GPO. 

Inter-system loss-of-coolant accidents (ISLOCAs) have been 
identified as important contributors to offsite risk for some nuclear 
power plants. A methodology has been developed for identifying 
and evaluating plant-specific hardware designs, human factors is- 
sues, and accident consequence factors relevant to the estimation 
of ISOLOCA core damage frequency and risk. This report presents 
a detailed of description of the application of this analysis method- 
ology to a Combustion Engineering plant. 


21572 (NUREG/IA-0045) Assessment of RELAP5/MOD2 us- 
ing LOCE large break loss-of-coolant experiment L2-5. Kao, 
Lainsu (Institute of Nuclear Energy Research, Lung-Tan (Taiwan, 
Province of China)); Liang, Kuo-Shing; Chiou, Jeng-Lang; Liao, 
Lih-Yih; Wang, Song-Feng; Chen, Yi-Bin. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Institute of Nuclear Energy Research, Lung- 
Tan (Taiwan, Province of China). Apr 1992. 210p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; INIS; GPO; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020. 

This report documents the results and conclusions of the RE- 
LAPS/MOD2 code assessment in the analysis of LOCE Test L2-5. 
The objective of this assessment study is to provide systematic as- 
sessment of RELAP5/MOD2 Code relative to code development, 
code improvement and the enhancement of user guidelines. 


21573 (NUREG/IA-0046) Assessment of RELAPS/MOD2 us- 
ing Semiscale large break loss-of-coolant experiment S-06-3. 
Liang, Kuo-Shing (Institute of Nuclear Energy Research, Lung-Tan 
(Taiwan, Province of China)); Kao, Lainsu; Chiou, Jeng-Lang; Liao, 
Lih-Yih; Wang, Song-Feng; Chen, Yi-Bin. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Institute of Nuclear Energy Research, Lung- 
Tan (Taiwan, Province of China). Apr 1992. 158p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; INIS; GPO; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020. 
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This report presents the results of the RELAP5/MOD2 posttest 
assessment utilizing a Semiscale large break loss-of-coolant exper- 
iment numbered S-06-3. Test S-06-3 is a 200% double ended cold 
leg break experiment performed in Semiscale Mod-1 facility in 
1978 for the purpose of investigating the thermal and hydraulic 
phenomena accompanying a hypothetical large LOCA in a pressur- 
ized water reactor (PWR) system and providing a data base for a 
US Nuclear Regulatory Commission standard problem. Through 
extensive comparisons between data and best-estimate RELAPS 
calculations, the capabilities of RELAP5 to calculate the large 
LOCA accident were assessed. Emphasis was placed on the capa- 
bility of the code to calculate break flow rates during system 
blowdown stage, emergency core cooling system (ECCS) injection 
bypass during refill stage, quenching during reflood stage, and the 
peak cladding temperature (PCT) behavior throughout the whole 
experiment. Besides, effects of several different modelings which 
include radial connections between core hot and average channels, 
maximum number of heat slab axial interval for 2-D reflood calcula- 
tion, number of nodes representing the core, cross-flow junctions 
on vessel entrances, reflood calculation etc., were all investigated. 


21574 (NUREG/IA-0049) Thermal-hydraulic post-test analy- 
sis of OECD LOFT LP-FP-2 experiment. Pena, J.J. (Empresa 
Nacional de Uranio, Madrid (Spain)); Enciso, S.; Reventos, F. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Consejo de Seguridad Nu- 
clear, Madrid (Spain). Apr 1992. 206p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (ICSP- 
LP-FP-—2). Source: OSTI; NTIS; INIS; GPO. 

An assessment of RELAP5/MOD2 and SCDAP/MOD1 against 
the OECD LOFT experiment LP-FP-2 is presented. LP-FP-2 stud- 
ies the hypothetical release of fission products and their transport 
following a large-break LOCA scenario. The report comprises a 
general description of the LP-FP-2 experiment, a summary of 
thermal-hydraulic data, a simulation of the LP-FP-2 experiment, re- 
sults of the RELAP5/MOD2 base calculation, the RELAP5/MOD2 
sensitivity analysis, the SCDAP/MOD1 nodalization for an LP-FP-2 
experiment, the results of the SCDAP/MOD1 calculation, and the 
summary and conclusions. 


21575 (NUREG/IA-0050) TRAC-PF1 code assessment us- 
ing OECD LOFT LP-FP-1 experiment. Barbero, F.J. (Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Centro de Investigaciones Energeticas, Medioambientales 
y Tecnologicas (CIEMAT), Madrid (Spain). Apr 1992. 179p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (ICSP-LP-FP—1). Source: OSTI; INIS; GPO; NTIS (docu- 
mentation only); ESTSC (complete software package), P.O. Box 
1020, Oak Ridge, TN 37831-1020. 

This report assesses thermal-hydraulic aspects of LOFT LP-FP-1 
experiment making use of TRAC-PF1/MOD1. LP-FP-1 experiment 
studies the system thermal-hydraulic and core thermal response for 
initial and boundary conditions similar to a large-break design basis 
LOCA leading to fission product release from the fuel cladding gap 
region. It also assesses the fission product retention effectiveness 
of the PWR-ECCS in best estimate conditions. 


21576 (NUREG/IA-0060) Application of the RELAPS/MOD2 
code to the LOFT tests L3-5 and L3-6. Scriven, A.H. (National 
Power, Leatherhead (United Kingdom). Technology and Environ- 
ment Centre). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; National 
Power, Leatherhead (United Kingdom). Technology and Environ- 
ment Centre. Apr 1992. 42p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (PWR/HTWG/P-89- 
689). Source: OSTI; NTIS; INIS; GPO. 

RELAPS5/MOD2 is being used by National Power Nuclear, Tech- 
nology Division for calculation of certain small break loss-of-coolant 
accidents and pressurized transients in the Sizewell “B” PWR. The 
code version being used is RELAP5/MOD2 cycle 36.05 Winfrith 
version EOS. As part of the programme of assessment of this code 
a number of comparisons of calculations with integral test facility 
experiments are being carried out. At the request of NPN-TD the 
LOFT 2.5% small cold leg break tests L3-5 (pumps off) and L3-6 




















(pumps on) have been calculated. These previously performed 
tests involved a number of features, including stratification, pump 
performance and offtake effects which suggested they would be 
useful measures of code performance. 


21577 (NUREG/IA-0061) Pre- and post-test analysis of 
LOB! MOD2 Test ST-02 (BT-00) with RELAPS/MOD1 and MOD2 
(loss of feed water). Scriven, A.H. (National Power, Leatherhead 
(United Kingdom)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Na- 
tional Power, Leatherhead (United Kingdom). Apr 1992. 39p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). (PWR/HTWG/P-(87)562). Source: OSTI; INIS; 
GPO; NTIS (documentation only); ESTSC (complete software 
package), P.O. Box 1020, Oak Ridge, TN 37831-1020. 

The experiment ST-O2 (later renamed BT-00) is one of a series 
of Special Transient tests being performed on the electrically 
heated LOBI facility at Ispra in Italy. This test was designed to sim- 
ulate a loss of main feedwater transient leading via a steam 
generator dryout to a long term cookdown using bleed and feed. 
The RELAPS/MOD2 code has been chosen by the Board for as- 
sessment work on the Sizewell Pre-Operation Safety Report. It was 
originally designed for Loss of Coolant Accidents, but is now find- 
ing wider applications. RELAP5/MOD2 was used for a pre-test 
calculation, and RELAPS/MOD2 for the detailed post-test analysis. 
This was to allow cross-code comparisons, assess the possibility 
of using RELAPS for pressurized transients and because the final 
phase of bleed and feed which occurs in test ST02 is more repre- 
sentative of Small Break transients than Pressurized Faults. This 
report documents the results of this calculation and comparisons 
with the test data. After accounting for test conditions and events 
outside the original specification the RELAP5/MOD2 code was 
found to perform rather well. 


21578 


(NUREG/IA-0062) Assessment of TRAC-PF1/MOD1 
an inadvertent 


against an pressurizer spray total opening tran- 
sient In Jose Cabrera Power Plant. Fanegas, R.M. (TECNATOM 


SA, Madrid (Spain)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; TEC- 
NATOM SA, Madrid (Spain). Apr 1992. 60p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The work consists of using the TRAC-PF1/MOD1 code to repro- 
duce the actual transient that occurred at Jose Cabrera Nuclear 
Power Plant on August 30, 1984 and is thus part of an assessment 
exercise within the framework of the ICAP program. 


21579 (NUREG/IA-0063) RELAPS/MOD2 calculation of 
OECD LOFT test LP-FW-01. Croxfod, M.G. (National Power 
Nuclear, Barnwood (United Kingdom)); Harwood, C.; Hall, P.C. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; National Power Nuclear, 
Barnwood (United Kingdom). Apr 1992. 39p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (GD/PE- 
N-597). Source: OSTI; NTIS; INIS; GPO. 

RELAPS/MOD2 is being used by GDCD for calculation of certain 
small break loss-of-coolant accidents and pressurized transients in 
the Sizewell “B” PWR. To test the ability of RELAPS5S/MOD2 to 
model the primary feed-and-bleed recovery procedure following a 
complete loss- of-feedwater event, post test calculations have been 
carried out of OECD LOFT test LP-FW-01. This report describes 
the comparison between the code calculations and the test data. It 
is found that although the standard version of RELAP5/MOD2 gives 
a reasonable prediction of the experimental transient, the long term 
pressure history is better calculated with a modified code version 
containing a revised horizontal stratification entrainment model. 
The latter allows an improved calculation of entrainment of liquid 
from the hot leg into the surge line. RELAPS/MOD2 is found to 
give a more accurate simulation of the experimental transient than 
was achieved in previous UK studies using RETRAN-02/MOD2. 


21580 (NUREG/IA-0064) Analysis of Semiscale test S-LH-1 
using RELAPS/MOD2. Hall, P.C. (National Power Nuclear, 
Barnwood (United Kingdom)); Bull, D.R. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; National Power Nuclear, Barnwood (United 
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Kingdom). Apr 1992. 33p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (GD/PE-N- 
725;PWR/HTWG/P-(88)629(Rev)). Source: OSTI; NTIS; INIS; 
GPO. 

The RELAPS/MOD2 code is being used by GDCD for calculating 
Small Break Loss of Coolant Accidents (SBLOCA) and pressurized 
transient sequences for the Sizewell “B” PWR. These calculations 
are being carried out at the request of Sizewell “B” Project Man- 
agement Team. To assist in validating RELAPS/MOD2 for the 
above application, the code is being used by GDCD to model a 
number of small LOCA and pressurized fault simulation experi- 
ments carried out in various integral test facilities. The present 
report describes a RELAPS/MOD2 analysis of the small LOCA test 
S-LH-1 which was performed on the Semiscale Mod-2C facility. S- 
LH-1 simulated a small LOCA caused by a break in the cold leg 
pipework of an area equal to 5% of the cold leg flow area. 


21581 (NUREG/IA-0065) Analysis of semiscale test S-LH-2 
using RELAPS/MOD2. Brodie, P. (National Power Nuclear, 
Barnwood (United Kingdom)); Hall, P.C. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; National Power Nuclear, Barnwood (United 
Kingdom). Apr 1992. 22p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (GD/PE-N- 
745;PWR/HTWG/P-{89)708). Source: OSTI; INIS; GPO; NTIS 
(documentation only); ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020. 

The RELAPS/MOD2 code is being used by National Power Nu- 
clear Technology Division for calculating Small Break Loss of 
Coolant Accidents (SBLOCA) and pressurized transient sequences 
for the Sizewell “B" PWR. To assist in validating RELAPS/MOD2 
for the above application, the code is being used to model a num- 
ber of small LOCA and pressurized fault simulation experiments 
carried out in integral test facilities. The present report describes a 
RELAPS/MOD2 analysis of the small LOCA test S-LH-2 which was 
performed on the Semiscale Mod-2C Facility. S-LH-2 simulated a 
SBLOCA caused by a break in the cold leg pipework of an area 
equal to 5% of the cold leg flow area. RELAPS/MOD2 gave rea- 
sonably accurate predictions of system thermal hydraulic behavior 
but failed to calculate the core dryout which occurred due to 
coolant boil-off prior to accumulator injection. The error is believed 
due to combinations of errors in calculating the liquid inventory in 
the core and steam generators, and incorrect modelling of the void 
fraction gradient within the core. 


21582 (NUREG/IA-0066) RELAPS/MOD2 analysis of LOFT 
experiment L9-4. Keevill, M.B. (National Power Nuclear, Barnwood 
(United Kingdom)). Nuclear Regulatory Commission, Washington, 
DC (United States); National Power Nuclear, Barnwood (United 
Kingdom). Apr 1992. 36p. Sponsored by Nuclear Regulatory Com- 
mission, Washi , DC (United States). (GD/PE-N-721). Source: 
OSTI; INIS; GPO; NTIS (documentation only); ESTSC (complete 
software package), P.O. Box 1020, Oak Ridge, TN 37831-1020. 

As part of a program to validate RELAPS/MOD2 for use in the 
analysis of certain fault transients in the Sizewell B PWR, the code 
has been used to simulate experiment L9-4 carried out-in the Loss- 
Of-Fluid Test (LOFT) facility. Experiment L9-4 simulated a 
Loss-Of-Offsite-Power Anticipated Transient Without Trip (LOOP 
ATWT) in which power is lost to the primary coolant pumps and 
main feed is lost to the steam generators but the control rods fail 
to insert in the reactor core. RELAPS/MOD2 generally predicted 
the transient well, although there were some differences compared 
to the test data. These differences are largely due to the use of 
power and flow as boundary conditions and because of uncertain- 
ties in the power and flow experimental data. The most noticeable 
difference was that the steam generator was predicted to boil down 
too fast. This is believed to be partly due to errors in the RELAPS 
interphase drag model. The RELAPS calculation also showed the 

primary pressure to be very sensitive to the primary flow rate, mak- 
ing the exact simulation of primary side relief valve movements 
difficult to reproduce. 


21583 (NUREG/IA-0068) Assessment of the “one feedwa- 
ter pump trip transient” in Cofrentes nuclear power plant with 
TRAC-BF1. Castrillo, F. (Hidroelectrica Espanola, Madrid (Spain)); 
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Navarro, A.G.; Gallego, |. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Hidroelectrica Espanola, Madrid (Spain). Apr 1992. 70p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report presents the results of the assessment of TRAC-BF1 
(GiJ1) code with the model of the C.N. Cofrentes for simulation of 
the transient originated by the manual trip of one pump. 


21584 (NUREG/IA-0072) LOFT input dataset reference 
document for RELAPS validation studies. Birchley, J.C. (AEA 
Technology, Winfrith (United Kingdom)). Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; AEA Technology, Winfrith (United Kingdom). 
Apr 1992. 83p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). (AEEW-R-2454). Source: OSTI; 
NTIS; INIS; GPO. 

Analyses of LOFT experiment data are being carried out in order 
to validate the RELAP5 computer code for future application to 
PWR pliant analysis. The MOD1 dataset was also used by CEGB 
Barnwood who subsequently converted the dataset to run with 
MOD2. The modifications included changes to the nodalisation to 
take advantage of the crossflow junction option at appropriate loca- 
tions. Additional pipework representation was introduced for breaks 
in the intact (or active) loop. Further changes have been made by 
Winfrith following discussion of calculations performed by the 
CEGB and Winfrith. These concern the degree of noding in the 
steam generator, ure fiuid volume of the steam generator down- 
comer, and the location of the reactor vessel downcomer bypass 
path. This document describes the dataset contents relating to the 
volume, junction, and heat slab data for the intact loop, reactor 
pressure vessel, broken loop, steam generator secondary, and 
ECC system. Also described are the control system for steady 
state initialization, standard trip settings and boundary conditions. 


21585  (NUREG/IA-0073) Time step and mesh size 


dencies in the heat conduction solution of a sem/-implicit, 


finite difference scheme for transient two-phase flow. 
O’Mahoney, R. (AEA Technology, Winfrith (United Kingdom)). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; AEA Technology, Winfrith 
(United Kingdom). Apr 1992. 42p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (AEEW- 
M-2590). Source: OSTI; NTIS; INIS; GPO. 

This report examines, and establishes the causes of, previously 
identified time step and mesh size dependencies. These depen- 
dencies were observed in the solution of a coupled system of heat 
conduction and fluid flow equations as used in the TRAC-PF1/ 
MOD1 computer code. The report shows that a significant time 
step size dependency can arise in calculations of the quenching of 
a previously unwetted surface. The cause of this dependency is 
shown to be the explicit evaluation, and subsequent smoothing of 
the term which couples the heat transfer and fluid flow equations. 
An axial mesh size dependency is also identified, but this is very 
much smaller than the time step size dependency. The report con- 
cludes that the time step size dependency represents a potential 
limitation on the use of large time step sizes for types of calcula- 
tion discussed. This limitation affects the present TRAC-PF-1/ 
MOD1 computer code and may similarly affect other semi-implicit 
finite difference codes that employ similar techniques. It is likely to 
be of greatest significance in codes where multi-step techniques 
are used to allow the use of large time steps. 


21586 (NUREG/IA-0074) RELAP/MOD2 post-test calcula- 
tion of the OECD LOFT experiment LP-SB-1. Perez, J. (Consejo 
de Seguridad Nuclear, Madrid (Spain)); Mendizabal, R. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Consejo de Seguridad Nuclear, 
Madrid (Spain). Apr 1992. 74p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This document presents the analysis of the OECD LOFT LP-SB- 
1 Experiment performed by the Consejo de Seguridad Nuclear of 
Spain working group making use of RELAP5/MOD2 in the frame of 
the Spanish LOFT Project. LP-SB-1 experiment studies the effect 
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of an early pump trip in a small break LOCA scenario with a 3-inch 
equivalent diameter break in the hot leg of a commercial PWR. 


21587 (NUREG/IA-0075) RELAPS/MOD2 analysis of a pos- 
tulated “cold leg SBLOCA” simultaneous to a “total black-out” 
event in the Jose Cabrera Nuclear Station. Rebollo, L. (Union 
Electrica, SA, Madrid (Spain)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Union Electrica, SA, Madrid (Spain). Apr 1992. 241p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; INIS; GPO; NTIS (documentation 
only); ESTSC (complete software package), P.O. Box 1020, Oak 
Ridge, TN 37831-1020. 
Several beyond-design bases cold leg small-break LOCA 

lated scenarios based on the “lessons learned” in the OECD-LOFT 
LP-SB-3 experiment have been analyzed for the Westinghouse sin- 
gle loop Jose Cabrera Nuclear Power Plant belonging to the 
Spanish utility UNION ELECTRICA FENOSA, S.A. The analysis 
has been done by the utility in the Thermal-Hydraulic & Accident 
Analysis Section of the Engineering Department of the Nuclear 
Division. The RELAP5/MOD2/36.04 code has been used on a CY- 
BER 180/830 computer and the simulation includes the 6 in. RHRS 
charging line, the 2 in. pressurizer spray, and the 1.5 in. CVCS 
make-up line piping breaks. The assumption of a “total black-out 
condition” coincident with the occurrence of the event has been 
made in order to consider a plant degraded condition with total ac- 
tive failure of the ECCS. As a result of the analysis, estimates of 
the “time to core overheating startup” as well as an evaluation of 
alternate operator measures to mitigate the consequences of the 
event have been obtained. Finally a proposal for improving the 
LOCA emergency operating procedure (E-1) has been suggested. 


21588 (NUREG/IA-0077) RELAPS assessment on direct- 
contact condensation in horizontal cocurrent stratified flow. 
Lee, S. (Korea Inst. of Nuclear Safety, Taejon (Korea, Republic 
of)); Kim, H.J. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Korea inst. 
of Nuclear Safety, Taejon (Korea, Republic of). Apr 1992. 99p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; INIS; GPO; NTIS (documentation 
only); ESTSC (complete software package), P.O. Box 1020, Oak 
Ridge, TN 37831-1020. 

Assessment on the direct-contact condensation model was car- 
ried out using the RELAP5S/MOD2 Cycle 36.04 and the RELAPS/ 
MODS Version 5m5 codes. The test data were obtained from the 
experiments at Northwestern University, which involved the hori- 
zontal cocurrent stratified steam/water flow in a rectangular 
channel. A nodalization sensitivity study and a simulation with a 
fixed interfacial area, same as test section, were also carried out to 
examine the effect of the interfacial heat and mass transfer. The 
results showed that the RELAP5 code model under the horizontal 
stratified flow regime predicted the condensation rate well, though 
the interfacial heat transfer area was underpredicted. However, 
some discrepancies with experimental results were found in water 
layer thickness and local heat transfer coefficient especially when 
there was a wavy interface. The interfacial wave structure was 
found to play an important role in describing the interfacial heat 
and mass transfer, as obtained in the experiment. 


21589 (NUREG/IA-0078) Review and summary of TRAC 
assessment from the International Code Assessment and Ap- 
plication Program (ICAP). Schnurr, N.M. (Los Alamos National 
Lab., NM (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Los Alamos National Lab., NM (United States). Apr 1992. 247p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (LA-UR-91-2543). 
Source: OSTI; NTIS; INIS; GPO. 

TRAC-PF1/MOD1 has been exercised by several international 
users as a part of the ICAP Program. Participants are requested to 
prepare a report summarizing the results of their work. These as- 
sessment reports contain discussions of the code accuracy, errors 
and deficiencies, new user guidelines, and recommendations for 
code upgrades and modifications. 





21590 (NUREG/IA-0079) Post-test analysis of LOB! test 
BT-12 using RELAPSAMOD2. Smethurst, A.J. (UKAEA Atomic En- 
ergy Establishment, Winfrith (United Kingdom)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; UKAEA Atomic Energy Establishment, Win- 
frith (United Kingdom). Apr 1992. 63p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (AEEW- 
R-2645). Source: OSTI; NTIS; INIS; GPO. 

This report describes calculations carried out with RELAPS/ 
MOD2 on LOB! experiment BT-12, a large steam line break. The 
following sensitivity studies were performed: heat losses on the in- 
tact steam generator; discharge coefficient at break; water in 
steam lines; nearly implicit numerics. Qualitatively the general 
trends of BT-12 were predicted well, in particular the timing of 
events was fairly accurate. 


21591 (NUREG/IA-0082) The assessment of RELAPS/ 
MOD2 against IVO loop seal tests. Kymaelaeinen, O. (imatran 
Voima Oy (IVO), Helsinki (Finland)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Imatran Voima Oy (IVO), Helsinki (Finland). Apr 1992. 
35p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; INIS; GPO; NTIS (documenta- 
tion only); ESTSC (complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020. 

RELAPS/MOD2 analyses of a full-scale and 1/10-scale atmo- 
spheric air-water loop seal facilities have been conducted. The 
calculations have been performed with the version 36.05 and also 
with a modified version with the treatment of interfacial drag 
changed in the loop seal bends. The calculated residual water 
level differs from that measured in the experiments, the computa- 
tional value being lower. The gas superficial velocity needed for 
loop seal clearing is also predicted lower by RELAPS. The interfa- 
cial drag modifications slightly improved the results, but an 
agreement with the experimental data was not found. 


21592 (NUREG/IA-0086) Assessment of RELAPS/MOD2 
critical flow model using Marviken Test Data 15 and 24. Kim, K. 
(Korea Inst. of Nuclear Safety, Taejon (Korea, Republic of)); Kim, 
H.J. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Korea Inst. of 
Nuclear Safety, Taejon (Korea, Republic of). Apr 1992. 82p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. Box 1020, Oak Ridge, 
TN 37831-1020. 

The simulations of Marviken CFT 15 and 24 have been per- 
formed using RELAPS/MOD2. For the modeling of a nozzle as a 
pipe, the results of simulations and the CFT 15 test data are in 
good agreement, but the simulations underpredict by about 5 to 
10% in transition region between subcooled and two-phase. In the 
two phase region, there happens the fluctuations of the calculated 
mass flowrate for the case of using the critical flow model in RE- 
LAPS/MODS. It seems that the improvement of the critical flow 
model in RELAPS during the transition period is necessary. RE- 
LAPS critical flow model underpredicts the CFT 24 data by 10 to 
20% in two phase choked flow region, while its predictions are in 
good agreement with subcooled choked flowrate data. The model- 
ing of a nozzle as a pipe in the case of CFT 24 may give rise of 
unreasonable results in subcooled critical flow region. 


21593 (NUREG/IA-0087) RELAPS/MOD2 post-test calcula- 
tlon of the OECD LOFT experiment LP-SB-2. Perez, J. (Consejo 
de Seguridad Nuclear, Madrid (Spain)); Mendizabal, R. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Consejo de Seguridad Nuclear, 
Madrid (Spain). Apr 1992. 48p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This document presents the analysis of the OECD LOFT LP-SB- 
2 Experiment performed by the Consejo de uridad Nuclear of 
Spain working group making use of RELAP5/MOD2 in the frame of 
the Spanish LOFT Project. LB-SB-2 experiment studies the effect of 
a delayed pump trip in a small break LOCA scenario with a 3-inch 
equivalent diameter break in the hot leg of a commercial PWR. 
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21594 (SAND-92-0166) The third integral effects test (IET- 
3) in the Surtsey Test Facility. Allen, M.D. (Sandia National 
Labs., Albuquerque, NM (United States)); Pilch, M.; Griffith, R.O.; 
Williams, D.C.; Nichols, R.T. Sandia National Labs., Albuquerque, 
NM (United States). Mar 1992. 55p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92014062. Source: OSTI; NTIS; INIS; GPO Dep. 

The third experiment of the Integral Effects Test (IET-3) series 
was conducted to investigate the effects of high pressure melt ejec- 
tion (HPME) on direct containment heating (DCH). A 1:10 linear 
scale model of the Zion reactor pressure vessel (RPV), cavity, in- 
strument tunnel, and s' mt structures were constructed 
in the Surtsey Test Facility at Sandia National Laboratories (SNL). 
The RPV was modeled with a melt generator that consisted of a 
steel pressure barrier, a cast MgO crucible, and a thin steel inner 
liner. The melt generator/crucible had a semi-hemispherical bottom 
head containing a graphite limitor plate with a 3.5 cm exit hole to 
simulate the ablated hole in the RPV bottom head that would be 
formed by tube ejection in a severe nuclear power pliant (NPP) ac- 
cident. The reactor cavity model contained 3.48 kg of water with a 
depth of 0.9 cm that correspond to condensate levels in the Zion 
plant. A steam driven iron oxide/aluminum/chromium thermite was 
used to simulate HPME. IET-3 replicated the first experiment in the 
IET series (IET-1) except the Surtsey vessel contained 0.09 MPa 
air and 0.1 MPa nitrogen. No steam explosions occurred in the 
cavity in IET-3 experiment. The cavity pressure measurements 
showed that rapid vaporization of water occurred in the cavity at 
about the same time as the steam explosion in IET-1. However, 
the oxygen in the Surtsey vessel in IET-3 resulted in a vigorous 
hydrogen burn, which caused a significant increase in the peak 
pressure, 246 kPa compared to 98 kPa in the IET-1 test. The total 
debris mass ejected into the Surtsey vessel in IET-3 was 34.3 kg, 
and gas grab sample analysis indicated that 223 moles of hydro- 
gen were produced by steam/metal reactions. About 186 moles of 
hydrogen burned and 37 moles remained unreacted. 


21595 
analysis and risk computer codes at the Savan- 
nah River Site. Ades, M.J. (Westi se Savannah River Co., 
Aiken, SC (United States)); Toffer, H.; Lewis, C.J.; Crowe, R.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-920428-5: 
Annual international nuclear power plant simulators conference, Or- 
lando, FL (United States), 6-9 Apr 1992). Order Number 
DE92013069. Source: OSTI; NTIS; GPO Dep. 

The commitment by Westinghouse Savannah River Company 
(WSRC) to bring safety analysis and risk management codes into 
compliance with national and sitewide quality assurance require- 
ments necessitated a systematic, structured approach. As a part of 
this effort, WSRC, in cooperation with the Westinghouse Hanford 
Company, has developed and implemented a certification process 
for the development and control of computer software. Safety anal- 
ysis and risk management computer codes pertinent to reactor 
analyses were selected for inclusion in the certification process. As 
a first step, documented plans were developed for implementing 
verification and validation of the codes, and establishing configura- 
tion control. User qualification guidelines were determined. The 
plans were followed with an extensive assessment of the codes 
with respect to certification status. Detailed schedules and work 
plans were thus determined for completing certification of the codes 
considered. Although the software certification process discussed is 
specific to the application described, it is sufficiently general to pro- 
vide useful insights and guidance for certification of other software. 


(WSRC-MS-91-413) Certification process of safety 


21596 (WSRC-MS-92-068) Evaluation of seismic interac- 
tlons: Guldelines and application. Antaki, G.A.; Flanders, H.E.; 
Thomas, B.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
920631-30: American Society of Mechanical Engineers pressure 
vessel and piping conference, New Orleans, LA (United States), 
21-25 Jun 1992). Order Number DE92013189. Source: OSTI; 
NTIS; GPO Dep. 
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It is readily recognized that a significant source of damage from 
earthquakes is due to interactions between structures and compo- 
nents, such as the fall of a masonry wall or a ceiling on equipment, 
or the impact of a vaive on a wall or structure. There are also other 
significant, while less intuitively evident, sources of seismic interac- 
tion damage, such as flooding, spraying, fires, or electrical shorts. 
The understanding of all these sources of interaction damage and 
their evaluation in the field can easily turn into a significant effort. 
Yet, it is the opinion of the Senior Seismic Review and Advisory 
Panel (SSRAP) that the evaluation of interactions, in a commercial 
nuclear power plant, should account for about 10 to 20% of the 
seismic “walkdown” devoted to equipment seismic qualification. To 
this end, SSRAP recognizes the need for “exercising of consider- 


able judgement and experience — so that the program remains cost 
effective.” 


21597 (WSRC-MS-92-105) WSRC Reactor Tank Inspection 
Program (RTIP) status report. Loibl, M.W. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9203120-5: 33. weapons agencies 
nondestructive testing organization (WANTO) meeting, Livermore, 
CA (United States), 10-12 Mar 1992). Order Number DE92013093. 
Source: OSTI; NTIS; GPO Dep. 

Westinghouse Savannah River Company (WSRC) recently 
completed the initial phase of nondestructive inspections of the Sa- 
vannah River Site’s (SRS) reactor tanks. This program required 
almost three years to be conceptualized, fabricated, and tested. An 
additional 20 months were required to complete the NDE inspection 
of the P, K and L reactor tanks. The overall cost of the program to 
date is approximately $25 MM. This status report will address: (1) 
A brief review of the RTIP program and the constraints which had 
to be overcome (2) A summary of the examination results of the 
P,K, and L Reactor tanks. (3) A projection of the future enhance- 
ments and capabilities presently in development. 


21598 (WSRC-MS-92-123) Heat transfer and pressure drop 
in an annular channel! with downflow. Dolan, F.X. (Creare, Inc., 
Hanover, NH (United States)); Crowley, C.J.; Qureshi, Z.H. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-920804—10: American Society 
of Mechanical Engineers national heat transfer conference and ex- 
position, San Diego, CA (United States), 9-12 Aug 1992). Order 
Number DE92014363. Source: OSTI; NTIS; INIS; GPO Dep. 

The onset of a flow instability (OFI) determines the minimum flow 
rate for cooling in the flow channels of a nuclear fuel assembly. A 
test facility was constructed with full-scale models (length and di- 
ameter) of annular flow channels incorporating many instruments to 
measure heat transfer and pressure drop with downflow in the an- 
nulus. Tests were performed both with and without axial centering 
ribs at prototypical values of pressure, flow rate and uniform wall 
heat flux. The axial ribs have the effect of subdividing the annulus 
into quadrants, so the problem becomes one of parallel channel 
flow, unlike previous experiments in tubes (upflow and downflow). 
Other tests were performed to determine the effects if any of asym- 
metric and non-uniform circumferential wall heating, operating 
pressure level and dissolved gas concentration. Data from the tests 
are compared with models for channel heat transfer and pressure 
drop profiles in several regimes of wall heating from single-phase 
forced convection through partially and fully developed nucleate 
boiling. Minimum stable flow rates were experimentally determined 
as a function of wall heat flux and heat distribution and compared 
with the model for the transition to fully developed boiling which is 
a key criterion in determining the OF! condition in the channel. The 
heat transfer results in the channel without ribs are in excellent 
agreement with predictions from a computer model of the flow in 
the annulus and with empirical correlations developed from similar 
tests. The test results with centering ribs show that geometrical 
variations between the channels can lead to differences in sub- 
channel behavior which can make the effect of the ribs and the 
geometry an important factor when assessing the power level at 
which the fuel assembly (and the reactor) can be operated to pre- 
vent overheating in the event of a loss-of-coolant-accident (LOCA). 


21599 (WSRC-TR-91-427) Substitute safety rods: Physics 
design and NTG calibration. Baumann, N.P. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Jul 1991. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92014361. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Under certain assumed accident conditions, an SRS reactor may 
loose most of its bulk moderator while maintaining flow to fuel as- 
semblies. If this occurs immediately after operation at power, 
components normally dependent on convective heat transfer to the 
moderator will heat up with the possibility of melting that compo- 
nent. One component at risk is the safety rod. Tests have shown 
that the current cadmium safety rod, which contains aluminum as 
well as cadmium, can fail at temperatures only slightly in excess of 
500 deg C. Computations indicate that such temperatures can be 
reached with operating powers well below the 50% power limit now 
imposed by other accident scenarios. Safety rod melting would 
thus establish a new lower operating limit. A substitute safety rod 
that could tolerate much higher temperatures would eliminate this 
limit. This memorandum details the physics characteristics of a 
suitable replacement rod. 7 refs. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


2401 Power Systems 
Refer also to citation(s) 21681 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 21216, 22032 


21600 (CONF-920432-9) An approach to metering and net- 
work modeling. Adibi, M.M. (IRD Corp., Bethesda, MD (United 
States)); Clements, K.A.; Kafka, R.J.; Stovall, J.P. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-840R21400. 
From 54. annual American power conference; Chicago, IL (United 
States); 13-15 Apr 1992. Order Number DE92013278. Source: 
OSTI; NTIS; GPO Dep. 

Estimation of the static state of an electric power network has 
become a standard function in real-time monitoring and control. Its 
purpose is to use the network model and process the metering 
data in order to determine an accurate and reliable estimate of the 
system state in the real-time environment. In the models usually 
used it is assumed that the network parameters and topology are 
free of errors and the measurement system provides unbiased data 
having a known distribution. The network and metering models 
however, contain errors which frequently result in either non- 
convergent behavior of the state estimator or exceedingly large 
residual, reducing the level of confidence in the results. This paper 
describes an approach minimizing the above uncertainties by ana- 
lyzing the data which are routinely collected at the power system 
control center. The approach while improve the reliability of the 
real-time data-base while reducing the state estimator installation 
and maintenance effort. 5 refs. 


21601 (DOE/BP-1844) Puget Sound area electric reliability 
plan: Draft Environmental Impact Statement: ix E, 
Transmission reinforcement analysis. USDOE Bonneville Power 
Administration, Portland, OR (United States). Apr 1992. 503p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92013557. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this appendix to the draft environmental impact 
statement (EIS) report is to provide an update of the latest study 
work done on transmission system options for the Puget Sound 
Area Electric Reliability Plan. Also included in the attachments to 
the EIS are 2 reports analyzing the voltage stability of the Puget 
Sound transmission system and a review by Power Technologies, 
Inc. of the BPA voltage stability analysis and reactive options. Five 
transmission line options and several reactive options are presently 
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being considered as possible solutions to the PSAFRP by the 
Transmission Team. The first two line options would be built on 
new rights-of way adjacent (as much as possible) to existing corri- 
dors. The reactive options would optimize the existing transmission 
system capability by adding new stations for series capacitors and/ 
or switchgear. The other three line options are rebuilds or 
upgrades of existing cross mountain transmission lines. These op- 
tions are listed below and include a preliminary assessment of the 
additional transmission system reinforcement required to integrate 
the new facilities into the existing transmission system. Plans were 
designed to provide at least 500 MVAR reactive margin. 


21602 (ORNL/Sub-87-91345) Experimental investigation of 
steep-front short duration (SFSD) surge effects on power sys- 
tems components. Miller, D.B. (Mississippi State Univ., MS 
(United States). Dept. of Electrical and Computer Engineering). 
Oak Ridge National Lab., TN (United States); Mississippi State 
Univ., MS (United States). Dept. of Electrical and Computer Engi- 
neering. May 1992. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92014747. Source: OSTI; NTIS; GPO Dep. 

Results are reported from experiments in which steep-front, 
short- duration (SFSD) voltage impulses were imposed on various 
electrical distribution components. These pulses were generated by 
switching a section of charged, high voltage coaxial cable across 
the component under study. Components included underground 
distribution cable, terminators, insulators and arresters. SFSD volt- 
age needed to flashover 15 kV polyethylene cable with a single 
pulse is approximately 625 kV peak. Strength of polyethylene cable 
decreases with increasing number of SFSD pulses, indicating cu- 
mulative degradation of the polymer. For 15 kV and 25 kV cable 
terminators, the SFSD CFO was over twice the rated standard 
lightning BIL for the same units. Similarly, porcelain suspension in- 
sulators required more than a doubling of voltage to decrease time 
to flashover from 1 microsecond to .1 microsecond. Arresters were 
found to respond rapidly to steep-front current pulses, but the ar- 
rester material itself was found to result in a higher discharge 
voltage for SFSD pulses. Arresters also showed a delay in turn-on 
of current following the arrival of a steep-front voltage surge. 


21603 (PNL-SA-20714) Conservation voltage reduction: 
Estimating methodology for a large regional 
Steese, J.G. (Pacific Northwest Lab., Richland, WA (United 
States)); Kennedy, B.W.; Merrick, S.B. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-920432-10: 54. annual American power 
conference, Chicago, IL (United States), 13-15 Apr 1992). Order 
Number DE92012341. Source: OSTI; NTIS; GPO Dep. 
Conservation Voltage Reduction (CVR) is an established and 
cost-effective practice that has motivated many utilities to investi- 
gate its application on individual systems. This paper describes a 
supply-curve methodology that can determine the conservation 
value of CVR applied to many distribution systems in a region. In 
the area served by Bonneville Power Administration involving ap- 
proximately 150 utilities, the systematic implementations of CVR 
could conserve between 170 and 268 Average Megawatts at a cost 
of 5 cents/kWh. This was shown to be a larger resource than might 
be achievable by applying more conventional efficiency improve- 
ments to transmission and distribution (T&D) systems in the region. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 21602, 23177 


2405 Environmental Aspects 
Refer also to citation(s) 21601 
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21604 (ETDE/JP-mf-92526262) NEDO fuel/storage technol 
ogy subcommittee (11th business reporting conference). New 
Energy Development Organization, Tokyo (Japan). Oct 1991 86p. 


25 ENERGY STORAGE 
2506 Thermal 


(In Japanese). Order Number DE92526262. Source: OSTI; NTIS 
(US Sales Only). 

The integrated activity in 1990 and the plan in 1991 of the Fuel/ 
Storage Technology Subcommittee were reported in the 11th re- 
search report meeting (held in October, 1991) of NEDO. Five 
projects as to the technical development such as “power genera- 
tion using fuel cells", “power storage system using new type 
battery”, “super heat pump/energy accumulating system”, “ceramic 
gas turbine” and “application of superconductivity power” were pro- 
moted in 1990 like the previous year. As the representative cases, 
the operating researches of 1,000kW class system of phosphoric 
acid fuel cells and of 200kW class system for an isolated island 
were finished because the expected results could be obtained, and 
the development is to be forwarded to make this technique practi- 
cal in 1991. Other examples are as follows: the completion of 
1,000kW class pilot plants of Na-S cells and Zn-Br cells; the de- 
sign and fabrication of 1,000kW class pilot system of super heat 
pump; and the experimental manufacturing and evalution of char- 
acteristics of superconductive wire. 1 ref., 50 figs., 14 tabs. 


2501 Magnetic 
Refer also to citation(s) 23177 


2506 Thermal 
Refer also to citation(s) 21726 


21605 (NREL/TP-253-4280) Design and simulation of latent 
heat st units: Final report. Shamsundar, N. (Houston Univ., 
TX (United States)); Stein, E.; Rooz, E.; Bascaran, E.; Lee, T.C. 
National Renewable Energy Lab., Gokien, CO (United States); 
Houston Univ., TX (United States). Apr 1992. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE91002145. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the results of two years of research and de- 
velopment on passive latent heat storage systems. Analytical 
models have been developed and extended, and a computer code 
for simulating the performance of a latent heat storage has been 
developed. The code is intended to be merged into a larger solar 
energy system simulation code and used for making realistic sys- 
tem studies. Simulation studies using a code which has a flexible 
and accurate routine for handling the storage subsystem should 
lead to the development of better systems than those in which 
storage is added on after the rest of the system has already been 


21606 (PNL-SA-20771) Thermal energy storage for cogen- 
eration Drost, M.K.; Antoniak, Z.|. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9204130-1: Cogeneration technical 
conference, Scottsdale, AZ (United States), 13-15 Apr 1992). Or- 
der Number DE92012339. Source: OSTI; NTIS; GPO Dep. 

Cogeneration is playing an increasingly important role in provid- 
ing energy efficient power generation and thermal energy for space 
heating and industrial process heat applications. However, the 
range of applications for cogeneration could be further increased if 
the generation of electricity could be coupled from the generation 
of process heat. Thermal energy storage (TES) can decouple 
power generation from the production of process heat, allowing the 
production of dispatchable power while fully utilizing the thermal 
energy available from the prime mover. The Pacific Northwest Lab- 
oratory (PNL) leads the US Department of Energy’s Thermal 
Energy Storage Program. The program focuses on developing TES 
for daily cycling (diurnal storage), annual cycling (seasonal stor- 
age), and utility applications (utility thermal energy storage (UTES)). 
Several of these technologies can be used in a cogeneration facil- 
ity. This paper discusses TES concepts relevant to cogeneration 
and describes the current status of these TES systems. 
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21607 (NREL/TP-253-4279) Thermochemical cycles for en- 
ergy storage: Thermal decomposition of ZnCO, systems: 
Final topical report, January 1, 1982-December 31, 1984. 
Wentworth, W.E. (Houston Univ., TX (United States)). National Re- 
newable Energy Lab., Gokden, CO (United States); Houston Univ., 
TX (United States). Apr 1992. 115p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002144. Source: OSTI; NTIS; GPO Dep. 

The overall objective of our research has been to develop ther- 
mochemical cycles that can be used for energy storage. A specific 
cycle involving ammonium hydrogen sulfate (NH,HSO,) has been 
proposed. Each reaction in the proposed cycle has been examined 
experimentally. Emphasis has been placed on the basic chemistry 
of these reactions. In the concluding phase of this research, re- 
ported herein, we have shown that when NH4gHSO, is mixed with 
ZnO and decomposed, the resulting products can be released 
stepwise (H2A\,) at ~163°C, NH) at 365-418°C, and a mixture 
of SOx) and SOx) at ~900°C) and separated by controlling the 
reaction temperature. Side reactions do not appear to be signifi- 
cant and the respective yields are high as would be required for 
the successful use of this energy storage reaction in the proposed 
cycle. Thermodynamic, kinetic, and other reaction parameters have 
been measured for the various steps of the reaction. Finally we 
have completed a detailed investigation of one particular reaction: 
the thermal decomposition of zinc sulfate (ZnSO,). We have 
demonstrated that this reaction can be accelerated and the tem- 
perature required reduced by the addition of excess ZnO, VoAs 
and possibly other metal oxides. 


2509 Batteries 
Refer also to citation(s) 21807 


21608 (DOE/CH-10510-01) Research and development of 
advanced nickel-iron batteries for electric vehicle propulsion: 
Annual report, February 1990—January 1991. Eagle-Picher In- 
dustries, Inc., Joplin, MO (United States). Couples Dept. [1991]. 
68p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-92CH10510 ;W-31109-ENG-38. Order Number 
DE92014099. Source: OSTI; NTIS; GPO Dep. 

The purpose of this program has been to develop and demon- 
Strate an advanced nickel-iron battery suitable for use in electric 
vehicles. During the course of this contract various steps and 
modification have been taken to improve Nickel-lron battery perfor- 
mance while reducing cost. Improvement of the nickel electrode 
through slurry formulations and substrate changes, as seen with 
the fiber electrode, were investigated. Processing parameters for 
impregnation and formation were also manipulated to improve effi- 
ciency. Impregnation saw the change of anode type from platinized 
titanium to the consumable nickel anode. Formation changes were 
also made allowing for doubled processing capabilities of positive 
electrodes, a savings in both time and money. A final design 
change involved the evolution of the NIF-200 from the NIF-220. 
This change permitted the use of 1.2 mm iron electrodes and 
maintained the necessary performance characteristics for electric 
vehicle propulsion. Emphasis on a pilot plant became the main fo- 
cus during the late 1989-90 period. The pilot plant facility would be 


a culmination of the program providing the best product at the low- 
est price. 


21609 (ENET-8990020/3) Battery energy storage system to 
cover the peak power requirement of the Arosa Electricity 
Works. Steffens, F. Bundesamt fuer Energiewirtschaft, Bern 
(Switzerland). May 1991. 74p. (in German). Order Number 
DE92515343. Source: OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3006 Bern (CH). 

The combination of a main peak compensation system for the 
Weisshorn cable railway and a supplementary peak power plant for 
the general electricity supply is proposed and a calculation of costs 
for the investments involved and operating costs made. 30 figs., 1 
tab., 20 refs. 


21610 (ETDE/JP-mf-92526262, pp. 37-47) Development of 
new type battery power storage system.: Operational studies 
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on 1000 KW class zinc-bromine pilot system. Kagada, S. 
(Kyushu Electric Power Co. Inc., Fukuoka (Japan)). New Energy 
Development Organization, Tokyo (Japan). Oct 1991. 86p. (In 
Japanese). In NEDO fuel/storage technology subcommittee (11th 
business reporting conference). Order Number DE92526262. 
Source: OSTI; NTIS (US Sales Only). 

Operational studies commissioned from NEDO are under way on 
a zinc-bromine type battery pilot plant as part of the “New type 
battery power storage system” started in 1980. Based on the expe- 
rience in the developmental studies on a small-size battery in the 
past, a 1000 kW class pilot plant was built in 1990 as the final tar- 
get. This facility has an output capacity of 4000 kWh (1000 kW x4 
hours or 500 kWx8 hours), an output voltage of 6600V AC or 
1100V DC, and an output current of 1000A. The zinc-bromine bat- 
tery consists of twenty-four 25 kW sub-modules (17280 unit cells). 
The construction was started in November 1989 in the city of 
Fukuoka, and various adjustment tests were carried out in 1990, 
including installation, remote monitoring and automatic operations. 
The facility passed the pre-operation inspection and was put into 
operation in December 1990. The operational studies are planned 
to continue until March 1992. 7 figs., 2 tabs. 


21611 (GEPP-CP-1297) LI/SO2 cells and LI/SOCI, cells: 
Safe use and testing. Wagner, C.G. General Electric Co., Largo, 
FL (United States). Neutron Devices Dept. May 1992. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00656. (CONF-920669-5: 35. international power 
sources symposium, Cherry Hill, NJ (United States), 22-25 Jun 
1992). Order Number DE92013508. Source: OSTI; NTIS; GPO 
Dep. 
Most lithium/sulfur dioxide (LVSO2) cells and lithium/thionyl chio- 
ride (LVSOCI,) cells have pressure — relief safety devices called 
vents built into them. These vents are designed to open under con- 
ditions of increasing internal cell pressure. The likelihood of cell 
venting has been reduced to very low levels by optimizing cell de- 
signs. If fully developed Li/SO. cells of LVSOCI, cells (or batteries) 
are discharged within the intended design limits, they are essen- 
tially nonhazardous. in addition, the consequences of cell ventings 
are being minimized by use of appropriate absorbant materials and 
protective coatings. During battery assembly and test, detection 
and monitoring equipment is used to sense the presence of vented 
gases. Tester data analysis techniques have been developed to 
foresee either an increasing likelihood of a vent or the presence of 
a vented cell. Standard cleanup procedures have been developed 
to safely decontaminate the assembly or test area following a cell 
vent. 


21612 (LBL-32127) Application of photothermal deflection 
spectroscopy to electrochemical interfaces. Rudnicki, J.D.; 
McLarnon, F.R.; Cairns, E.J. Lawrence Berkeley Lab., CA (United 
States). Mar 1992. 313p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE92014375. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted by J.D. Rudnicki. 

This dissertation discusses the theory and practice of Photother- 
mal Deflection Spectroscopy (PDS, which is also known as probe 
beam deflection spectroscopy, PBDS, probe deflection technique, 
and mirage effect spectroscopy) with respect to electrochemical 
systems. Much of the discussion is also relevant to non- 
electrochemical systems. PDS can measure the optical absorption 
spectrum of interfaces and concentration gradients in the elec- 
trolyte adjacent to the electrode. These measurements can be 
made on a wide variety of electrode surfaces and can be per- 
formed under dynamic conditions. The first three chapters discuss 
the theory of the phenomena that can be detected by PDS, and 
the equipment used in a PDS system. A “secondary gradient tech- 
nique” is proposed, which places the probe beam on the back of 
an electrode. The results of a numerical model yield a method for 
determining the offset of the probe beam from the electrode sur- 
face based on the frequency response of the PDS signal. The 
origin and control of noise in the PDS signal are discussed. A ma- 
jority of the signal noise appears to be acoustic in origin. The 
electrochemical oxidation of platinum is used to demonstrate that 
PDS has sub-monolayer sensitivity necessary to study interfacial 
chemistry. The results allow us to propose a two-reaction oxidation 





mechanism: the platinum is electrochemically oxidized to form plat- 
inum dihydroxide and dehydrated by a non-electrochemical 
second-order reaction. The final chapter discusses the relation of 
PDS to similar and competing techniques, and considers possibili- 
ties for the future of the technique. 


21613 (NEI-DK-838) Secondary solid-state batteries for 
back-up of electronic components: Final report. Skaarup, S. 
(Danmarks Tekniske Hoejskole, Fysisk laboratorium 3 (DK)); West, 
K.; Zachau-Christiansen, B. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Fysisk Lab. 3; Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Fysik-Kemisk Inst. Mar 1992 18p. (In Danish). Contract 
EM-1443/88-3. Order Number DE92518834. Source: OSTI; NTIS 
(US Sales Only). 

EFP-88. 

Solid-state lithium batteries have prospective applications as 
on-chip power sources for integrated circuit devices. These appli- 
cations will benefit from the extremely low self-discharge of lithium 
systems, and the ability of batteries with intercalation electrodes to 
withstand prolonged periods of potentiostic charge. In this work 
electrode films prepared by RF-sputtering, physical vapour deposi- 
tion and solvent casting are compared with a bulk material, 
crystalline V20;5. Vanadium pentoxide electrodes were investigated 
in cells with PEO-based polymer electrolyte and large excess of 
metallic lithium as negative electrode. By using these well charac- 
terized components, spurious effects from the other cell 
components are minimized. Vanadium pentoxide films prepared by 
three different techniques have been demonstrated to behave very 
differently as host materials for lithium insertion. None of the films 
investigated cycle as well as conventional composite electrodes. 


Although some improvements of the cycling efficiency can be 
expected to be obtained by optimizing cell design and cycling con- 
ditions, these results show that thin films are more difficult to 
operate reversibly that conventional composite electrodes. The rea- 
son is that composite electrodes incorporate compliant materials as 
electrolyte and binders and therefore better withstand the mechani- 
cal stresses introduced during cycling. (AB). 


21614 (NEI-DK-857) Electrochemical investigations of 
sputtered oxide electrodes. West, K. (The Technical University of 
Denmark, Department of Physical Chemistry (DK)); Zachau- 
Christiansen, B.; Skaarup, S.; Poulsen, F.W.; Jensen, K. Risoe 
National Lab., Roskilde (Denmark). Materials Dept.; Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Fysik-Kemisk Inst. [1991] 
45p. Contract EM-1443/87-3. Order Number DE92518868. Source: 
OSTI; NTIS (US Sales Only). 

EFP-87. 

The concept of intercalation relevant to battery electrode materi- 
als are introduced in general terms, and then more explicitly for 
lithium intercalation into the crystalline vanadium oxide V20s5. The 
concepts developed in are later used in the analysis of the experi- 
mental results obtained with sputtered films of vanadium oxide and 
lead oxide. It was proven feasible to prepare sputtered vanadium 
oxide films that can be used as electrodes in solid state micro bat- 
teries. The quality of the films is very dependent on the oxygen 
partial pressure in the sputter gas, as is the sputter rate. The best 
electrochemical properties are obtained with a high oxygen partial 
pressure, whereas it is necessary to use lower oxygen pressures 
to reach acceptable sputter rates. A compromise is between 10% 
and 20% Oz in Ar. Sputtering in argon leads to deposition of a re- 
duced vanadium oxide, VO,, y < 2. Traces of this phase are also 
found in the films deposited in 10% O2 /Ar. The reduced oxide is 
amorphous to x-rays, but is still subject to the same kind of transi- 
tion at high degrees of Li insertion as found for crystalline V2Os, 
and for the films sputtered in oxygen. For the reduced oxide the 
distortion has the consequence that the average insertion potential 
in the second discharge is increased considerably. The cycling 
properties of the sputtered oxide films are interior to those obtained 
with traditional composite electrode films because the thin, solid 
films do not possess the necessary compliance to accommodate 
changes in volume of the electrode material during deep cycling. 
(AB) (25 refs.). 


21615 (SAND-91-2346C) Material-deposition processes in 
the separator of Lialloy/FeS, thermal cells. Hash, M.C. (Ar- 
gonne National Lab., IL (United States)); Smaga, J.A.; Guidotti, 
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R.A.; Reinhardt, F.W. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9205102-2: 8. international symposium on molten salts, St. Louis, 
MO (United States), 17-22 May 1992). Order Number 
DE92013669. Source: OSTI; NTIS; GPO Dep. 

The deposition of LizS and Fe in the separator layer of Li-alloy/ 
FeS2 thermal cells during discharge was studied. The parameters 
having the most impact included: anode Li activity, catholyte treat- 
ment (fused vs. unfused, lithiated vs. unlithiated), and electrolyte 
composition. The quenched cells were subjected to detailed 
postmortem examination by optical microscopy to measure the dis- 
tribution and amount of deposition products in the separator layer. 
Complementary examination of select cells was also conducted 
using scanning electron microscopy and energy dispersive spec- 
troscopy. 
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21616 (CEA-CONF—10882) DIAPASON: a continuous pro- 
cess supervision system. Mathieu, D.; Penalva, J.M.; 
Coudouneau, L.; Leyval, L.; Montmain, J. CEA Centre d’Etudes de 
la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement. 1991. 6p. (in French). (CONF-9109384—: 3. 
Congress of the French Group of Process Engineering, Compiegne 
(France), 4-6 Sep 1991). Order Number DE92523942. Source: 
OST}; NTIS (US Sales Only); INIS. 

DIAPASON is a system for the simulation and diagnosis aid of 
industrial processes. Qualitative simulation and defect diagnosis 
are briefly presented taking as an example a pulse column for 
liquid-liquid extraction in spent fuel reprocessing 


21617 (CEA-CONF-10888) A transient thermodynamic 
model for track formation in amorphous sem/-conductors: a 
possible mechanism. Dufour, C. (Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France)); Toulemonde, M.; 
Paumier, E.; Lesellier de Chezelles, B.; Delignon, V. Grand Accel- 
erateur National d'lons Lourds (GANIL), 14 - Caen (France). 1991. 
6p. (CONF-911123-—: 15. international symposium on the scientific 
basis for nuclear waste management, Strasbourg (France), 5-8 
Nov 1991). Order Number DE92523945. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Latent tracks have been observed in amorphous semi- 
conductors after heavy ion irradiation in the electronic stopping 
power regime. A transient thermodynamic model is developed in- 
cluding energy diffusion on the electron gas and on the atomic 
lattice and energy exchange between these two systems. A set of 
two non linear differential equations is solved numerically in cylin- 
drical geometry in order to predict the radii of the latent tracks 
observed in amorphous germanium and silicon. A good agreement 
is obtained for the two materials using the same set of input pa- 
rameters for the energy diffusion on the electronic system and the 
same coupling constant for the energy exchange between electron 
and lattice atoms despite the large differences in the macroscopic 
lattice thermodynamical parameters of the two materials- 


21618 (CEA-CONF—10893) French development program 
on fuel cycle. Viala, M. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Tarnero, M.; Bourgeois, M. CEA Centre d'Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1991. 9p. (CONF-911001-—: International conference 
on fast reactor systems and fuel cycles, Kyoto (Japan), 27 Oct - 1 
nov 1991). Order Number DE92523952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The need to close the fuel cycle of fast reactors makes the de- 
velopment of the cycle installations (fuel fabrication, irradiated 
assembly conditioning before reprocessing, reprocessing and 
waste management) especially independent with the development 
of the reactor. French experience with the integrated cycle over a 
period of about 25 years, the tonnage of fuels fabricated (more 
than 100 t of mixed oxides) for the Rapsodie, Phnix and Super- 
Phnix reactors, and the tonnage of reprocessed fuel (nearly 30 t of 
plutonium fuel) demonstrate the control of the cycle operations. 
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The capacities of the cycle installations in existence and under 
construction are largely adequate for presents needs, even includ- 
ing a new European EFR reactor. They include the Cadarache fuel 
fabrication complex, the La Hague UP2-800 reprocessing plant, 
and the Marcoule pilot facility. Short- and medium-term R and D 
programs are connected with fuel developments, with the primary 
objective of very high burnups. For the longer term and for a spe- 
cific plant to reprocess fast reactor fuels, the programs could 
concern new fabrication and reprocessing systems and the study 
of the consequences of the reduction in fuel out-of-core time. 


21619 (EUR-12926) The PHEBUS FP project. Status report 
1989-1990. Scott de Martinville, E.F. (CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France)); Delchambre, P.; 
Von der Hardt, P. Commission of the European Communities, 
Abingdon (UK). JET Joint Undertaking. 1992. 30p. Contract 3428- 
88-07 TP ISP F. Source: OSTI; NTIS (US Sales Only); INIS. 

Major achievements of PHEBUS Fission Product (FP) Pro- 
gramme during the year 1989 have been - seismic safety studies 
and civil engineering design of buildings and major components - 
transition into the detail design phase of experimental equipment 
and instrumentation - first orders for large components and other 
long delivery items - detailed definition of the test matrix - adapta- 
tion of existing, and generation of specific computation tools - 
dimensioning verification of the overall design proposal and of the 
first irradiation test - specific supporting studies, like analytical 
aerosol experiments, FP chemistry research, gamma spectrometry 
system layout, neutronic calculations. This report describes the 
experimental equipment, as defined in spring of 1990, and the un- 
derlying analytical studies. It updates earlier publications but can 
be read as a stand-alone description of PHEBUS FP. The present 
schedule forecasts the first in-pile test, with fresh fuel, by the mid- 
die of 1992, 


21620 (EUR-13694) ES-RBE Event sequence reliability 
Benchmark exercise. Poucet, A.E.J. Commission of the European 
Communities, Abingdon (UK). JET Joint Undertaking. 1991. 700p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The event Sequence Reliability Benchmark Exercise (ES-RBE) 
can be considered as a logical extension of the other three Relia- 
bility Benchmark Exercices : the RBE on Systems Analysis, the 
RBE on Common Cause Failures and the RBE on Human Factors. 
The latter, constituting Activity No. 1, was concluded by the end of 
1987. The ES-RBE covered the techniques that are currently used 
for analysing and quantifying sequences of events starting from an 
initiating event to various plant damage states, including analysis 
of various system failures and/or successes, human intervention 
failure and/or success and dependencies between systems. By this 
way, one of the scopes of the ES-RBE was to integrate the experi- 
ences gained in the previous exercises. 


21621 (EUR-13787) Modelling the chemical behaviour of 
tellurium species in the reactor pressure vessel and the reac- 
tor cooling system under severe accident conditions. Alonso, 
A. (Universidad Politecnica de Madrid (Spain). Escuela Tecnica Su- 
perior de Ingenieros Industriales); Gonzalez, C. Commission of the 
European Communities, Abingdon (UK). JET Joint Undertaking. Jul 
1991. 90p. Contract 3608-88-12 ELISPPC. Source: OSTI; NTIS 
(US Sales Oniy); INIS. 

This state of the art report contains information on the behaviour 
of tellurium and its compounds in the reactor pressure vessel and 
the reactor coolant system under light water reactor severe acci- 
dent conditions. To characterise tellurium behaviour, it is necessary 
the previous knowledge of the species of tellurium released from 
the core, and simultaneity of its release with that of other materials 
which can alter the transport, for instance, control rod and struc- 
tural materials. Release and transport experiments have been 
reviewed along with the models implemented in the codes which 
are used in the international community: TRAPMELT, RAFT, VIC- 
TORIA and SOPHIE. From the experiments, it can be concluded 
that other species different to Tez, such as tin telluride and cesium 
telluride, may be released from the fuel. That is why they must be 
considered in the transport phenomena. There is also experimental 
evidence of the strong interaction of Tez with Inconel 600 and 
stainless steel of the pipe walls and structures, however this strong 
interaction is in competition with the interaction of tellurium with 
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aerosols, which under severe accident conditions may represent an 
area greater than that of the primary system. It is for the absence 
of significant tellurium species in the transport models, and also for 
the interaction of tellurium with aerosols, for which some codes 
show the greatest deficiencies . 


21622 (EUR-13788) Validation of RESUS model against 
ORNL series-2 test experiments on aerosol resuspension. 
Alonso, A. (Universidad Politecnica de Madrid (Spain). Escuela 
Tecnica Superior de Ingenieros Industriales); Bolado, R.; Hon- 
tanon, E. Commission of the European Communities, Abingdon 
(UK). JET Joint Undertaking. Jul 1991. 54p. Contract 3571-88-12 
ELISPE. Source: OSTI; NTIS (US Sales Only); INIS. 

RESUS was selected as an appropriate model to study aerosol 
resuspension. It was chosen because of being statistical in charac- 
ter and based on a force balance criterion. The model has been 
applied by the Chair of Nuclear Technology (Polytechnical Univer- 
sity of Madrid) as directed by its author in his thesis and modifiying 
the model where necessary. The model results have been 
compared with experimental data given by Series 2 Aeroso! Resus- 
pension Tests developed in 1986 at ORNL. From such comparison 
it can be deduced the adequacy of the model to explain resuspen- 
sion. Nevertheless, the model is still not predictive; it needs the 
help of an experimental datum and a scan over a wide range of val- 
ues of the parameters defining adhesive force distribution functions 
to produce results. An uncertainty and sensitivity analysis has been 
performed by making use of the Monte-Carlo methodology. It has 
shown that the most important variable in the model is the geomet- 
ric standard deviation of the adhesive force distribution functions. 


21623 (EUR-13789) Aerosol resuspension in the reactor 
cooling system of LWR’s under severe accident conditions. 
Alonso, A. (Universidad Politecnica de Madrid (Spain). Escuela 
Tecnica Superior de Ingenieros Industriales); Bolado, R.; Hon- 
tanon, E. Commission of the European Communities, Abingdon 
(UK). JET Joint Undertaking. Jul 1991. 62p. Contract 3571-88-12 
ELISPE. Source: OSTI; NTIS (US Sales Only); INIS. 

Aerosol resuspension from the pipes of the RCS under severe 
accident conditions happens when the carrier gas flow is turbulent. 
The origin of such phenomenon seems to be the existence of tur- 
bulent bursts in the neighbourhood of the pipe wall. These bursts 
are of random nature, in space and time. Three theoretical models 
have been found in available literature; those are: Cleaver and 
Yates’, RESUS and Reeks’ models. The first two of them are force 
balance models, in which particle detachment is supposed when- 
ever aerodynamic lift or drag forces, respectively exceed adhesive 
forces, and the third one is an energy balance model in which re- 
suspension happens when particle vibrational energy exceeds 
adhesive potential. From experimental evidence it seems that the 
studied phenomenon is a force balance problem and RESUS 
seems to be the most appropriate to it, among the available ones. 
Small-scale experiments have shown, as main parameters affect- 
ing resuspension, the Reynolds number of the flow, aerosol 
composition and initial loading per unit of area. Moreover, the re- 
suspension rate decreases with time in all experiments where 
temporal measurements were taken . 


21624 (EUR-13790) Development of a kinetic model, in- 
cluding rate constant estimations, on iodine and caesium 
behaviour in the primary circuit of LWR’s under accident con- 
ditions. Alonso, A. (Universidad Politecnica de Madrid (Spain). 
Escuela Tecnica Superior de Ingenieros Industriales); Buron, J.M.; 
Fernandez, S. Commission of the European Communities, Abing- 
don (UK). JET Joint Undertaking. Jul 1991. 86p. Contract 
3571-88-12 ELISPE. Source: OSTI; NTIS (US Sales Only); INIS. 
In this report, a kinetic model has been developed with the aim 
to try to reproduce the chemical phenomena that take place in a 
flowing system containing steam, hydrogen and iodine and cae- 
sium vapours. The work is divided into two different parts. The first 
part consists in the estimation, through the Activited Complex The- 
ory, of the reaction rate constants, for the chosen reactions, and 
the development of the kinetic model based on the concept of ideal 
tubular chemical reactor. The second part deals with the application 
of such model to several cases, which were taken from the Phase 
B Scoping Calculations of the Phebus-FP Project (sequence AB) 
and the SFD-ST and SFD1.1 experiments. The main conclusion 




















obtained from this work is that the assumption of instantaneous 
equilibrium could be inacurrate in order to estimate the iodine and 
caesium species distribution under severe accidents conditions. 


21625 (EUR-13791) Analysis of the kinetic behaviour of 
lodine and caesium isotopes in the primary circult of LWR's 
during severe fuel damage accidents. Alonso, A. (Universidad 
Politecnica de Madrid (Spain). Escuela Tecnica Superior de Inge- 
nieros Industriales); Fernandez, S.; Buron, J.M.; Lopez, J.V. 
Commission of the European Communities, Abi (UK). JET 
Joint Undertaking. 1991. 84p. Contract 3571-88-12 ELISPE. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This State of the Art report deals with the chemical behaviour of 
caesium and iodine in the primary system, focusing particularly on 
kinetic chemical aspects. in case of a postulated severe accident 
in a nuclear reactor, cesium and iodine fission products are among 
the major contributors to health harm because of their high voiatil- 
ity and radiotoxicity. The extent cf the release of such fission 
products to the environment depends on the effectiveness of trans- 
port through different structures in the reactor coolant system and 
within the reactor building. The release from fuel has been briefly 
studied; only those aspects concerning to iodine and caesium 
chemical forms when released have been reviewed; nevertheless 
the emphasis has been put on the transport of such elements and 
their species through the primary system. Some thermochemical 
equilibrium studies, applied to primary circuit conditions in LWR’s, 
have been analyzed. The revision of the few kinetic studies exist- 
ing on this matter has shown that kinetic behaviour of iodine and 
caesium i in the primary circuit is an aspect poorly studied, 
despite the fact that kinetic aspects could have great importance 
on the chemical species formed under certain conditions. Other 
phenomena affecting iodine and caesium transport, besides chemi- 
cal reactions, such as interactions with surfaces, aerosols or other 
chemical species have also been examined from available informa- 
tion on diverse experiments. 


(EUR-13792) Analysis of tellurium behaviour in the 
Marviken large scale aerosol transport test with an improved 
RAFT code version. Alonso, A. (Universidad Politecnica de 
Madrid (Spain). Escuela Tecnica Superior de Ingenieros Industri- 
ales); Gonzalez, C. Commission of the European Communities, 
Abingdon (UK). JET Joint Undertaking. 1991. 46p. Contract 3608- 
88-12 ELISPPC. Source: OSTI; NTIS (US Sales Only); INIS. 

This report refers to the work carried out within the Chair of Nu- 
clear Technology, Polytechnical University of Madrid, in the frame 
of the project Modelling the Chemical Behaviour of Tellurium 
Species in the Reactor Pressure Vessel and the Reactor Cooling 
System under Severe Accident Conditions (Contract N. 3608-88-12 
ELISPPC). It is related to the validation and improvement effort on 
the tellurium chemistry model in the RAFT code. The use of this 
code was decided during the Second Shared Cost Action Progress 
Meeting on Modelling and Code Development, as it seemed to be 
the best model among those available to the Chair of Nuclear 
Technology. The improvement effort consists in the inclusion of 
new tellurium species both in the gaseous and condensed phase; 
in the incorporation of a simple model for the interaction of tel- 
lurium with silver aerosols and finally in some other minor changes, 
such as the introduction of new variables to compute separately 
chemisorption and condensation of Tez onto walls, and the detec- 
tion and correction of some Fortran errors found in the as received 
version of the code. The validation effort reported in this document 
includes the analysis of the MARVIKEN 4 and 7 experiments with 
the modified/improved versions of RAFT 1.0 and RAFT 1.1. 


21627 (EUR-13908) Investigation on cold fusion phenom- 
ena using gas-metal loading experiments. Lanza, F. 
(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre); Bertolini, G.; Vocino, V.; Parnisari, E.; Ronsecco, 
C. Commission of the European Communities, Abingdon (UK). JET 
Joint Undertaking. 1992. 26p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Previous experiments have shown that tritium is produced in 
deuterated titanium. The data obtained are highly scattered and 
non reproducible. In order to try to define better the phenomenon a 
series of tests have been performed using various metals and al- 
loys and different deuterating conditions. Sheets and shavings of 
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titanium, zirconium, hafnium, tantalum, zircaloy 2 and Ti-Zr 50% 
alloy have been tested. The tritium production is obtained as a dif- 
ference of the tritium content in the deuterated metal and the initial 
content of tritium in the deuterium gas. The amount of tritium pro- 
duced is low and reproducibility is rather poor. A statistical analysis 
shows that significant differences are obtained varying the type of 
metal used. In general the tritium production increases with the 
atomic number of the metal. Moreover significantly higher produc- 
tions of tritium have been obtained using materials of technical 
purity as tantalum, zircaloy 2 and Ti-Zr alloy. 


21628 (EUR-14004) Thermochemical data acquisition - Re- 
actor programme 1988-1991. Ball, R.G.J. (UKAEA Harwell 
Lab. (United Kingdom). Chemistry Div.); Bowsher, B.R.; Dickinson, 
S.; Rand, M.H.; Cordfunke, E.H.P.; Konings, R.J.M. Commission of 
the European Communities, Abi (UK). JET Joint Undertaking. 
Oct 1991. 174p. Source: OSTI; NTIS (US Sales Only); INIS. 
Thermochemical data are required for specific fission product and 
reactor materials compounds in order to quantify the consequences 
of a severe accident within a light water reactor. Approximately 40 
important compounds/systems have been identified for study for 
which thermodynamic data did not exist or were inadequate. Work 
is described on the analysis of approximately half of these sys- 
tems. Experimental studies have been undertaken to determine the 
thermodynamic quantities of the following : CspMod,, 
CsBO2, CspRuO,4, CspRuO,4, CsoMno,, CsoCrO,4, Cs2TeO3,CsoTe, 
Inl, Inls, Ingle, IngTe, Cd(OH)2, Cd(OH)2, TeO(OH)2,Cdlo, Cdaly, 
Cs2Cdl4, CsCdlg, CsaCdi4, Cs3PO, and Cd-in-Ag. Critical assess- 
ments have been made on the following systems : In-l, in-Te, Cd-l, 
Sr-B-O and Ba-B-O. The thermodynamic quantities of these com- 
pounds have been calculated over the temperature range from 298 
to 3000 K. The adoption of these data within appropriate modelling 
codes will allow the fission product species and transport to be 
predicted with greater confidence, thus providing more accurate as- 
sessments of the consequences of severe reactor accidents . 


2901 Energy Analysis and Modeling 


21629 (ETSU-GEN-2013) Electricity producing renewable 
energy technologies. Common costing methodology: Phase 2 
- Final report. Black, R.W. Department of Energy, London (United 
Kingdom); Energy Technology Support Unit, Harwell (United King- 
dom); Yard Consulting Engineers, Chippenham (United Kingdom). 
1992. 60p. Project ETSU E5A/2013/2058. (YD-4745). Order Num- 
ber DE92526330. Source: OSTI; NTIS (US Sales Only). 

This report documents the work that has been undertaken in the 
development and implementation of the Common Costing Method- 
ology (CCM). The objective of the work was to provide ETSU with 
a self-contained method for forecasting costs associated with elec- 
tricity producing schemes over the life of the scheme. The method 
provides an alternative to traditional techniques, does not require 
detailed design information, is quick to use, and is common across 
a range of renewable energy technologies. The methodology pro- 
vides a structure which ensures that all costs are identified and 
treated in a consistent manner, leading to comparable cost esti- 
mates. A set of software tools have been provided to assist with 
the application of the CCM. (author). 


21630 (ETSU-GEN-6069) Cost data for renewable energy 
systems. Egan, D.J.; Hulme, M.; Mortimer, N.D. Sheffield City 
Polytechnic (United Kingdom). School of Urban and Regional Stud- 
ies. 1992. 143p. Order Number DE92524788. Source: OSTI; NTIS 
(US Sales Only). 

A report is presented on a project to develop a parametric cost 
modelling capability for estimating the cost of new and as yet un- 
built energy technologies, particularly renewables. The object was 
to develop a data base of cost per unit weight multipliers and cost 
estimating relationships. Comparisons are made with several re- 
newable energy technologies and also a nuclear power station. In 
general the results were reliable but certain problems were identi- 
fied. (UK). 


21631 (EUR-13068) Energy systems Diagnosis in develop- 
Ing countries. Girod, J. (Centre National de la Recherche 
Scientifique, 38 - Grenoble (FR)). Commission of the European 
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Communities, Luxembourg (Luxembourg). 1991. 276p. (in French). 
Contract XVII.706/Etd.89-22. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Energy systems diagnosis is necessary to allow evaluation of en- 
ergy balance by administration and political authorities of a country. 
First, the author describes the principle stages of energetic diagno- 
sis. Then this work is divided into three parts: First part: Energy 
consumption diagnosis in several districts (families, utilities, agricul- 
ture, transport, industry) Second part: Energy supplies diagnosis 
(energy markets). Third part: interactions between energy con- 
sumption and energy supply. 28 figs.; 52 tabs.; 107 refs. 


21632 (INIS-mf-14058) Karlsruhe Nuclear Research Center. 
Research and development program 1992. As of November 19, 
1991. Kernforschungszentrum Karlsruhe GmbH (Germany). 1991. 
492p. (in German). Order Number DE92528446. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The KfK R and D activities are classified by ten point-of-main- 
effort projects: 1) low-pollution/low-waste methods, 2) 
environmental energy and mass transfers, 3) nuclear fusion, 4) 
nuclear saftey research, 5) radioactive waste management, 6) su- 
perconduction, 7) microtechnics, 8) materials handling, 9) materials 
and interfaces, 10) basic physical research. (orig.). 


2902 Economics and Sociology 

Refer also to citation(s) 21192, 21634, 21637, 21663, 21676, 
21682, 21686, 21690, 21709, 21710, 21758, 21792, 21802, 22748 
2903 Environment, Health, and Safety 

Refer also to citation(s) 21665, 21671, 21672, 21673, 21766, 
21783, 21796, 22537, 22546, 22617, 22653, 22683, 22684, 22711, 
22718, 22719, 22809 


21633 (ANL/CP-—75832) Emission allowances and utility 
compliance choices: Market dev and regulatory re- 


sponse. South, D.W. (Argonne National Lab., IL (United States)); 


Bailey, K.A.; McDermott, K.A. Argonne National Lab., IL (United 
States). [1992]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920335— 
1: Electric utility business environment conference, Denver, CO 
(United States), 18-20 Mar 1992). Order Number DE92013063. 
Source: OSTI; NTIS; GPO Dep. 

This paper will examine the multifaceted goals and problems of 
states and utilities relative to compliance with Title IV of the Clean 
Air Act Amendments of 1990, and in particular as they pertain to 
the development and functioning of the allowance market together 
with utility pollution control and power generation technology 
choice. Section 2 presents possible utility compliance strategies 
along with possible barriers that utilities may confront regarding the 
development of a SO2 allowance market. Section 3 discusses cur- 
rent regulatory barriers and requirements being implemented by 
state PUCs, and Section 4 offers some policy recommendations to 
achieve the goals of Title IV. Finally, Section 5 presents a sum- 
mary and conclusion; Appendix A provides programs/mandates 
developed to date by high sulfur coal states in response to Title IV 
compliance requirements. (VC) 


21634 (CONF-9010245—) Proceedings: National conference 
on environmental externalities. National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1990]. 409p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-89CE28301. From National confer- 
ence on environmental externalities; Jackson Hole, WY (United 
States); 1-3 Oct 1990. Order Number DE92013593. Source: OSTI; 
NTIS; GPO Dep. 

This report is the proceedings of the National Conference on 
Environmental Externalities. A environmental externality is the envi- 
ronmental impact of a process or a plant that society must endure. 
It is a social cost and is paid, but not by the company who pro- 
duced it or the company’s customers who endure it. The main 
purpose of this report is to gather the many designs and ideas of 
how and why to internalize the externalities into the pricing sys- 
tems of the public utility commissions, especially that of the electric 
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utilities. Economic and sociological aspects of the internalization of 
these externalities are given in these proceedings. Individual pa- 
pers are processed separately for databases. (MB) 


21635 (DOE/DP-0100T) Defense Programs Occurrence 
Analysis Report through fourth quarter calender year 1991. 
USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Performance Evaluation Div. Mar 1992. 101p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92014748. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) Order 5000.3A, Occurrence 
Reporting and Processing of Operations Information, directs the 
establishment of a DOE-wide reporting system of operational infor- 
mation related to DOE-owned or operated facilities. It is the policy 
of the DOE, as set forth in the Order, to encourage a positive 
attitude toward reporting occurrences and that occurrences be con- 
sistently reported to assure that both DOE and DOE contractor line 
management, including the Office -of the Secretary, are kept fully 
informed of all significant events. This living Occurrence Reporting 
and Processing System (ORPS) provides a database that can be 
used for trending and analysis of operational data. 


21636 (ETDE/JP-mf-92526108, pp. 15-30) Energy strategy 
in the U.S., alternative motor fuels, and global environment. 
McGill, N. (Oak Ridge National laboratory (USA)). Japan Automo- 
bile Research Inst., Tsukuba (Japan). 6 Nov 1991. 84p. In 
Workshop for automobiles and global environment problems. Or- 
der Number DE92526108. Source: OSTI; NTIS (US Sales Only). 

This paper reviews the recent political climate on issues of 
global environment and energy. It also includes brief descriptions 
of the recent U.S. Clean Air Act Amendments, the California Clean 
Air Act, the National Energy Strategy, and the Alternative Motor 
Fuels Act of 1988. Are presented these policies and programs 
which form a backdrop for the additional and more recent chal- 
lenges brought about by the issue of global warming. I was 
discussed that integration of all of these concerns requires complex 
solutions. First an understanding and discussion of all the opinion 
is provided. Is also introduced such integration process which is 
currently underway in the U.S. Furthermore, the paper reviews the 
current understanding of greenhouse effect gas emissions as well 
as opinions for mitigating them, especially as related to the trans- 
portation sector. 15 refs., 13 figs., 6 tabs. 


21637 (EUR-13323) internalizing environmental costs: A 
survey of progress in estimating the external environmental 
costs of electricity production and a review of market-based 
policies to incor; them. Eto, J.H. (Commission of the Euro- 
pean Communities, Ispra (IT). Joint Research Centre); Helcke, G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 35p. Source: OSTI; NTIS (US Sales Only); INIS. 
The production of electricity creates environmental insults whose 
costs are not fully reflected in the prices paid by consumers for 
electricity services. Failure to incorporate these external costs leads 
to economically inefficient production and consumption decisions. 
The present work reviews two related efforts to address this market 
distortion. The first concerns progress in estimating the uninternal- 
ized environmental costs of electricity production. The second 
concerns market-based approaches to internalizing these costs in 
electricity production and consumption decisions. 10 tabs.; 41 refs. 


21638 (INIS-JP—005) Proceedings of the third international 
symposium on advanced nuclear energy research: Global en- 
vironment and nuclear energy. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1991 462p. (CONF-910359-: 3. international 
symposium on advanced nuclear energy research: global, environ- 
ment and nuclear energy, Mito (Japan), 13-15 Mar 1991). Order 
Number DE92514989. Source: OSTI; NTIS (US Sales Only); INIS. 
This issue is the collection of the papers presented at the title 
meeting focusing on 'Global Environmental and Nuclear Energy’. 
The 64 of the presented papers are indexed individually. (J.P.N.). 


21639 (LA-12260-MS) National environmental compliance 
strategy. Gerety, M.; Rea, K. Los Alamos National Lab., NM 
(United States). May 1992. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE92013639. Source: OSTI; NTIS; GPO Dep. 





The authors produced this document as part of their mission in 
support of the Department of Energy's Albuquerque Field Office 
(DOE/AL) Environmental Restoration (ER) Program. The document 
was written as a road map to provide a practical and usable strat- 
egy for compliance with the National Environmental Policy Act 
(NEPA). The ER Program has components regulated by the Envi- 
ronmental Protection Agency (EPA), the individual states in which 
the installation is located, and DOE itself. The architecture for all 
these requirements is basically the same. The document illustrates 
how the Resource Conservation and Recovery Act (RCRA), the 
Comprehensive Environmental Response, Compensation, and Lia- 
bility Act (CERCLA), and NEPA fit together conceptually. Many of 
the state-generated requirements also fit within this framework, but 
these must be handled on a case-by-case basis. The compliance 
strategy we present here portrays the process in the most general 
terms possible but provides enough specific information to ensure 
compliance. We have tried to show the specific steps that are re- 
quired to achieve compliance and to show how these steps within 
the context of the overall ER Program. Because individual 
installations have different systems to deal with regulatory and en- 
vironmental requirements, we made no attempt to place tight 
constraints on exactly how to accomplish compliance. 


21640 (NEI-DK-787, pp. 40-45) A better knowledge of the 
European environment for its better management: The 
CORINE programme 1985-1990. Cornaert, M. Nordisk Minister- 
raad. 1991. 157p. (CONF-9010485—: Seminar on environmental 
data, Stockholm (Sweden), 23-24 Oct 1990). In Report from a sem- 
inar on environmental data. Source: OSTI; NTIS (US Sales Only). 

In order to be able to compare environmental data charateristics 
of the European countries, the European Community has decided 
to undertake the CORINE programme the aim of which is to gather, 
coordinate and ensure the consistency of information on the state 
of the environment and natural resources in the Community. (CLS). 


21641 (NEI-DK-843) Environmental projects in Czechoslo- 
vakia: for Czechoslovakian/Danish industrial 
cooperation. industriministeriet, Copenhagen (Denmark). Industri- 
og Handelsstyrelsen. May 1991 212p. (CONF-9012146—: Confer- 
ence on environmental projects in Czechoslovakia, Copenhagen 
(Denmark), 11-12 Dec 1990). Order Number DE92518886. Source: 
OSTI; NTIS (US Sales Only). 

Papers are presented from a conference prepared by the 
Czechoslovakian Federal Committee for the Environment and the 
National Agency of Industry and Trade, Denmark, where 
Czechoslovakian authorities and Danish companies and authorities 
were able to discuss perspective for Czechoslovakian/Danish coop- 
eration on environmental projects. The contributions are mainly 
written by Czechoslovakian experts. The results of discussions are 
also included. The publication also contains some relevant ad- 
dresses in Czechoslovakia, a brief plan of the PHARE project, and 
lists of ecological programmes, and projects and activities in the 
waste treatment area. (AB). 


21642 (NEI-DK-843, pp. 12.1-12.6) Waste water: Status, 
plans, typical projects. Kinkor, J. (Water Protection Dep., Ministry 
of Environment of the Czech Rep. (MECR), Prague (CS)). Industri- 
ministeriet, Copenhagen (Denmark). Industri- og Handelsstyrelsen. 
May 1991. 212p. (CONF-9012146—: Conference on environmental 
projects in Czechoslovakia, Copenhagen (Denmark), 11-12 Dec 
1990). In Environmental projects in Czechoslovakia: Perspectives 
for Czechoslovakian/Danish industrial cooperation. Order Number 
DE92518886. Source: OSTI; NTIS (US Sales Only). 

It is stated that waste water is one of the most serious causes of 
environmental deterioration in Czechoslovakia. The volume is far 
beyond the capacity of existing sewage treatment facilities. About 
40% of monitored surface waters are included in quality classes 3 
and 4. The total annual discharge of waste waters into water 
courses is 4616 mil. cubic meters. Combined sewage systems and 
industrial liquid wastes are very often connected to the public 
sewage system. There are also a large number of chemical acci- 
dents. Monitoring of other forms of pollution of ground and surface 
waters is of a low standard. Priorities of environmental policy in re- 
spect to waste waters are suggested, and possible legal and 
economic tools are described. It is stated that Czechoslovakia 
would welcome the delivery of a complete top-quality sewage 
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plant. It should be located in the drainage area of some of the 
water-supply reservoirs. Technology for the prevention of pollution 
at the source should also have top priority. But poor housing facili- 
ties and health care, outdated industrial processes and technology, 
the low standard of communication networks etc. are all pressing 
problems the solving of which puts waste water further back in the 
queue for improvement, it is claimed. (AB). 


21643 (NEI-DK-843, pp. 6.1-6.10) Administration of envi- 
ronmental projects in Czechoslovak Federal Republic. Prokop, 
J. (Federal Committee for the Environment (FCE), Prague (CS)). 
Industriministeriet, Copenhagen (Denmark). Industri- og Han- 
delsstyrelsen. May 1991. 212p. (CONF-9012146—: Conference on 
environmental projects in Czechoslovakia, Copenhagen (Denmark), 
11-12 Dec 1990). In Environmental projects in Czechoslovakia: 
Perspectives for Czechoslovakian/Danish industrial cooperation. 
Order Number DE92518886. Source: OSTI; NTIS (US Sales Only). 

It is claimed that excessive extraction of natural resources, pro- 
duction of large volumes of waste products without satifactory 
disposal management and total lack of consideration for the envi- 
ronment has lead to a critical level of pollution in all parts of the 
Czech and Slovak Federal Republic. The underlying cause of this 
neglect is inefficient economy management, which was centrally 
controlled from outside the country, and lack of information on the 
state of the environment from this source. Air pollutive SO2, NOx 
and CO concentrations are amongst the highest in Europe. Only 
50% of the drinking water meets the required standards, and 40% 
of waste water is treated satisfactorily. There exist about one mil- 
lion tons of toxic waste. All this has had a detrimental effect on 
public health and the average life span is now 4-5 years shorter. It 
is recommended that environmental strategy should start with the 
definition of priority action areas of control. The ecological pro- 
grammes recommended by the World Bank Mission and other 
missions in 1990 are listed in groups; environmental control, pro- 
tection, information dissemination and education, sectoral, and 
regional, programmes, and research and development. Individual 
projects will be sorted under these groups. Priorities, programmes 
and projects are still open to debate. The principles of international 
cooperation wished for are explained in addition to administration 
and funding, and the programme implementation unit which will be 
set up. (AB). 


21644 


(NEI-DK-843, pp. 7.1-7.11) International programmes 
for financing of environmental projects in Czechoslovakia 


especially the PHARE programme. Kam, P. van der. Industrimin- 
isteriet, Copenhagen (Denmark). Industri- og Handelsstyrelsen. 
May 1991. 212p. (CONF-9012146—: Conference on environmental 
projects in Czechoslovakia, Copenhagen (Denmark), 11-12 Dec 
1990). In Environmental projects in Czechoslovakia: Perspectives 
for Czechosiovakian/Danish industrial cooperation. Order Number 
DE92518886. Source: OSTI; NTIS (US Sales Only). 

The subject treated was international programmes for financing 
of projects in eastern Europe initiated by the European Community, 
G 24 and the World Bank, and the importance of cooperation be- 
tween all involved parties. Diagrams illustrating the set up of this 
international cooperation are presented and explained in the text. 
Special attention is given to DANGROUP which was set up in 
1974 and comprises 4 of the largest Danish consulting engineering 
firms. Currently it is the lead partner of an European framework 
group which assists EEC in project identification and implementa- 
tion, also in eastern Europe under the PHARE framework contract. 
It is recommended that companies in Czechoslovakia and Den- 
mark create inter-European groups to identify problems and 
feasible methods of solving them and that financing bodies and 
institutions should cooperate in the creation of total financing pack- 
ages, for example on an environmental project financed by EEC 
and the World Bank. Eastern Europe will very soon have 6 PHARE 
secretariats. These are Project Management Units, comprising lo- 
cal expertise, EEC expertise and individual consultants from 
member countries. The first Secretariat is operative in Budapest, 
others will follow in Czechoslovata, Poland, Bulgaria, Romania and 
Yugoslavia. Environment has very high priority in all cases. The or- 
ganisation network of the financing is explained. (AB). 
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21645 (NUTEK-B-91-1, pp. 5-20) The global warming issue. 
Scientific knowledge and the challenge for action. Bolin, B. (In- 
tergovernmental Panel on Climatic Change, Stockholm (Sweden)). 
NUTEK - Swedish National Board for Industrial and Technical De- 
velopment, Stockholm (Sweden). 1991. (CONF-9104359-: 

i y and the greenhouse effect, Stockholm (Sweden), 15-16 
Apr 1991). In Bioenergy and the greenhouse effect: Proceedings 
of a seminar in Stockholm, 15-16 Apr 1991. 141p. Order Number 
DE92506577. Source: OSTI; NTIS (US Sales Only). 

An international assessment of the global warming issue was 
completed by the Intergovernmental Panel on Climatic Change in 
August 1990. The report has since then been widely circulated and 
discussed. It serves at present as the basic document for negotia- 
tions on an international climate convention that is expected to be 
agreed upon at the UN Conference on Environment and Develop- 
ment that is going to be held in Brazil in June 1992. The present 
report summarizes the IPCC report, discusses alternative strate- 
gies and likely implications of these. Particular attention is drawn at 
the end to the possible role of natural gas in a strategy aimed at 
stabilizing the climate of the earth towards the middle of next cen- 
tury. A much reduced dependence on fossil fuels thereafter is a 
necessity in order to realize such an aim. Gas is obviously going to 
be the least damaging fossil fuel in a long term global energy sup- 
ply system. 2 refs., 5 figs., 2 tabs. 


21646 (ORNL/M-1929/R1) Environmental Regulatory Up- 
date Table, March/April 1992. Houlberg, L.M.; Hawkins, G.T.; 
Salk, M.S. Oak Ridge National Lab., TN (United States). May 
1992. 123p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92014932. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated bi-monthly with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


21647 (PNL-8044) Alr quality analysis and related risk as- 
sessment for the Bonneville Power Administration’s Resource 
Program: Environmental impact statement. Glantz, C.S.; Burk, 
K.W.; Driver, C.J.; Liljegren, J.C.; Neitzel, D.A.; Schwartz, M.N.; 
Dana, M.T.; Laws, G.L.; Mahoney, L.A.; Rhoads, K. Pacific North- 
west Lab., Richland, WA (United States). Apr 1992. 403p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92013995. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Bonneville Power Administration (BPA) is considering 12 dif- 
ferent alternatives for acquiring energy resources over the next 20 
years. Each of the alternatives utilizes a full range of energy re- 
sources (€.g., coal, cogeneration, conservation, and nuclear); 
however, individual alternatives place greater emphases on differ- 
ent types of power-producing resources and employ different 
timetables for implementing these resources. The environmental 
impacts that would result from the implementation of each alterna- 
tive and the economic valuations of these impacts, will be an 
important consideration in the alternative selection process. In this 
report we discuss the methods used to estimate environmental im- 
pacts from the resource alternatives. We focus on pollutant 
emissions rates, ground-level air concentrations of basic criteria 
pollutants, the acidity of rain, particulate deposition, ozone concen- 
trations, visibility attenuation, global warming, human health effects, 
agricultural and forest impacts, and wildlife impacts. For this study, 
pollutant emission rates are computed by processing BPA data on 
power production and associated pollutant emissions. The assess- 
ment of human health effects from ozone indicated little variation 
between the resource alternatives. Impacts on plants, crops, and 
wildlife populations from power plant emissions are projected to be 
minimal for all resource alternatives. 


21648 (PNL-8050) Employment and land-use impacts or 


resource program elements. Shankle, S.A.; Baechler, M.C.; 
Blondin, D.W.; Grover, S.E. Pacific Northwest Lab., Richland, WA 
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(United States). Mar 1992. 74p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92013994. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) evaluated several power 
resource alternatives under consideration by the Bonneville Power 
Administration in its Resource Program Environmental Impact 
Statement (RPEIS). The purpose of this evaluation was to deter- 
mine the potential impacts of each alternative in terms of land use 
and employment. We reviewed the literature that describes land- 
use and employment impacts to derive estimates of each type of 
effect. These estimates were scaled to a per-megawatt basis for 
use as multipliers in the RPEIS analysis. Multipliers for employ- 
ment were taken from the literature and developed from power 
plant capital cost estimates. Land-use multipliers were taken from 
the literature or estimated from existing plants. In this report we 
compared information sources and estimates to develop the most 
applicable multipliers. Employment levels required (in terms of em- 
ployee years per MW of plant capacity) for the construction and 
operation phases of each energy-generating resource alternative 
analyzed are shown. The amounts of land required (in terms of 
acres per MW capacity) for the construction and operation phases 
of each energy-generating resource alternatives analyzed are also 
shown. 


2904 Energy Resources 
Refer also to citation(s) 21676, 21686, 21688, 21793 


21649 (NEI-DK-869) Denmark’s oll and ges production 
1991. Energistyrelsen, Copenhagen (Denmark). Mar 1992 58p. (In 
Danish). Order Number DE92518892. Source: OSTI; NTIS (US 
Sales Only). 

1991 was a good year for research on and production of oil and 
natural gas in Denmark. Production reached its as yet highest 
niveau and Denmark became self sufficient in this respect. Oil 
production covered 86% of domestic oil consumption, and the pro- 
duction of natural gas totally covered domestic consumption in 
addition to the fact that 1.3 cubic meters were exported to Sweden 
and Germany. Danish energy production now covers 61% of the 
total consumption. The activity level of research was high. Vital ex- 
perience was gained in relation to water injection of the oil fields 
and boring of vertical wells. Oil reserves are increased by 22% in 
comparison to last year and natural gas reserves by 17%. All pro- 
ducing oil fields have been further developed. It is claimed that no 
serious accidents or accidents harmful to the environment have 
taken place in relation to oil and natural gas production. This infor- 
mation is presented in detail, in addition to further descriptions of 
prognoses, research and economy. (AB). 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 20651, 20652, 21148, 21796, 22020, 23440 


21650 (CONF-9206151—2) Spinoffs from R and D invest- 
ments. Brown, M.A.; Wilson, C.R. Oak Ridge National Lab., TN 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO05-840R21400. From Tech- 
nology Transfer Society (TTS) conference; Atlanta, GA (United 
States); 24-26 Jun 1992. Order Number DE92014450. Source: 
OSTI; NTIS; GPO Dep. 

This paper examines spinoff benefits that result from R&D pro- 
jects, and categorizes them in terms of the dimensions of market 
and technical newness. These dimensions are discussed with ref- 
erence to two types of spinoffs: (1) alternative market applications 
(when the results of an R&D project are subsequently applied to a 
market or use that differs from the originally intended application) 
and (2) second-generation technologies (when the technology that 
was the subject of an R&D). Examples from the Department of En- 
ergy’s Energy-Related Inventions Program are integrated into the 
results of a literature review to illustrate key concepts, including 
core technologies, degrees of market and technology newness, 
technology robustness, and the nature of connections linking 
spinoffs to prior R&D projects. The paper concludes by examining 
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some of the implications that potential economic benefits from 
spinoffs present for technology managers and R&D evaluators. 


21651 (LBL-PUB-5329) Lawrence Berkeley Laboratory FY 
1992 Site Deve Plan. Lawrence Berkeley Lab., CA 
(United States). Mar 1992. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92014435. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Berkeley Laboratory 1992 Site Development Plan 
(SDP) provides analysis and policy guidance for the effective use 
and orderly development of land and facilities at the LBL main site. 
The SDP directly supports LBL’s role as a multiprogram national 
laboratory operated by the University of California for the DOE. It is 
a concise policy document, prepared in compliance with DOE Order 
4320.1B and based on revisions to the 1991 Technical Site Infor- 
mation (TSI). It also serves as the current DOE framework for the 
implementation of the 1987 Long Range Development Plan (LRDP) 
approved by the Regents of the University of California. The SDP 
is updated annually, with periodic major revisions consistent with 
DOE policy and approved plans of the Regents. The specific pur- 
posed of the SDP are to: Summarize the mission and community 
setting of the Laboratory; describe program trends and projections 
and future resource requirements; describe site planning goals and 
future facilities and land uses; and describe site planning issues 
and potential solutions. The SDP concisely expresses the policies 
for future development based on planning concepts, the anticipated 
needs of research programs, and site potential and constraints. 
The 1992 TS] document and other planning data provide detailed 
support for the plans identified in this document. Preparation of the 
SDP was coordinated by the Office for Planning and Development 
with technical support and data preparation by the Plant Engineer- 
ing Department. Programmatic data and information are from 
program divisions and technical resource divisions, including the 
Environment, Health & Safety Division. The 1992 SDP is consis- 
tent with approved university guidelines and future building area, 
land use, and population projections identified in the 1987 LRDP 
and the 1987 Site Development Plan Environmental Impact Report 
prepared under the California Environment Quality Act. 


21652 (NEDO-OS-9101) FY1991 research and development 
projects (1). New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Apr 1991. 113p. (in Japanese). Order 
Number DE92526291. Source: OSTI; NTIS (US Sales Only). 

This report summarizes implementation plans of research and 
development projects which are administered by New Energy and 
Industrial Technology Development Organization (NEDO) in the fis- 
cal year of 1991. The implementation plans consist of ten divisions, 
i.e., Coal Energy Technology, Solar Energy Technology, Geother- 
mal Energy Development Technology, Development of Energy 
Conversion and Storage Technology, Alcohol and Biomass Energy 
Technology, Geothermal Resources, Coal Resources Development, 
Superconductivity Technology Development Project Team, Planning 
Department Projects, and New Energy Information Center 
divisions. Themes, research and development contents, and imple- 
mentation plans in the FY1991 are shown for all projects which are 
included in these ten divisions. Annual budgets of FY1991 for 
individual research and development contents are expressed. Fur- 
thermore, the implementation plans for three projects are also 
provided, as for the wind turbine power generation, the municiple 
energy center fuel cell power, and the optimum use of night elec- 
tric power, which are related to the NEDO'’s activities. 4 tabs. 


21653 (NEI-DK-843, pp. 17.1-17.12) Czechoslovakian laws 
concerning relations and jon with foreign 
Cernohlavek, J. (Embassy of the CSFR, Commercial Section, 
Copenhagen (DK)). Industriministeriet, Copenhagen (Denmark). 
Industri- og Handelsstyrelsen. May 1991. 212p. (CONF-9012146-: 
Conference on environmental projects in Czechoslovakia, Copen- 
hagen (Denmark), 11-12 Dec 1990). In Environmental projects in 
Czechoslovakia: Perspectives for Czechoslovakian/Danish indus- 
trial cooperation. Order Number DE92518886. Source: OSTI; 
NTIS (US Sales Only). 

The basic features of the political and economic situation in 
Czechoslovakia are explained, and within this general framework 
details are given about laws which regulate cooperation with for- 
eign firms. Three acts are treated; that on major privatization, on 


the enterprise with foreign property participation and on economic 
relations with foreign countries. It is claimed that, generally speak- 
ing, these laws are very liberal and open for the possibility of 
foreign companies buying shares in Czechoslovakian companies. 
There are also very liberal conditions regarding the establishment 
and functioning of joint-venture companies. The law on economic 
relations with foreign countries gives, amongst other things, foreign 
enterprises the right to establish trade representation offices in the 
country. Despite uncertainties in the economic situation in 
Czechoslovakia, it is emphaisized that decisive steps towards the 
radical economic reform and transition to the market economy 
have been made, and that there is no way back. It is pointed out 
that even through potential foreign investors may feel that eco- 
nomic relations with Czechoslovakian partners could to a certain 
exent be both complicated and risky, taking risks is a part of busi- 
ness life. (AB). 


21654 (ORNL-6711) Energy Division annual progress re- 
port for period ending 30, 1991. Stone, J.N. (ed.). 
Oak Ridge National Lab., TN (United States). Apr 1992. 277p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92014934. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Energy Division is one of 17 research divisions at Oak Ridge 
Laboratory. Its goals and accomplishments are described in this 
annual progress report for FY 1991. The division's total expendi- 
tures in FY 1991 were $39.1 million. The work is supported by the 
US Department of Energy, US Department of Defense, many other 
federal agencies, and some private organizations. Disciplines of the 
124 technical staff members include engineering, social sciences, 
physical and life sciences, and mathematics and statistics. The En- 
ergy Division's programmatic activities focus on three major areas: 
(1) analysis and assessment, (2) energy conservation technologies, 
and (3) military transportation systems. Analysis and assessment 
activities cover energy and resource analysis, the preparation of 
environmental assessments and impact statements, research on 
waste management, analysis of emergency preparedness for 
natural and technological disasters, analysis of the energy and en- 
vironmental needs of developing countries, technology transfer, and 
analysis of civilian transportation. Energy conservation technologies 
include electric power systems, building equipment (thermally acti- 
vated heat pumps, advanced refrigeration systems, novel cycles), 
building envelopes (walls, foundations, roofs, attics, and materiais), 
and technical issues for improving energy efficiency in existing 
buildings. Military transportation systems concentrate on research 
for sponsors within the US military on improving the efficiency of 
military deployment, scheduling, and transportation coordination. 


21655 (ORNL/M—-1596) Oak Ridge National Laboratory 
Review: Volume 24, No. 2, 1991. Krause, C. (ed.). Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 85p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-840R21400. 
Order Number DE92014915. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) is a multiprogram, 
multipurpose laboratory that conducts research in the physical, 
chemical, and life sciences; in fusion, fission, and fossil energy; 
and in energy conservation and other energy-related technologies. 
This review outlines some current endeavors of the lab. A state of 
the laboratory presentation is given by director, Alvin Trivelpiece. 
Research of single crystals for welding is described. The Science 
Alliance, a partnership between ORNL and the University of Ten- 
nessee, is chronicled. And several incites into distinguished 
personnel at the laboratory are given. (GHH) 


21656 (RISO-R-614) Plan for the activities of Risoe Nea- 
tional Laboratory of the three-year 1992 to 1994. Risoe 
National Lab., Roskilde (Denmark). Jan 1992. 46p. (in Danish). Or- 
der Number DE92518822. Source: OSTI; NTIS (US Sales Only). 

This three-year plan describes the activities of Risoe National 
Laboratory in the period 1992-1994. Risoe National Laboratory be- 
longs under the Danish Ministry of Energy and concentrates on 
strategic research within the spheres of energy, environment and 
materials. (au). 


21657 (SAND-92-0911) Manufacturing technology: A San- 
dia Technology Bulletin, May 1992. Leonard, J.A.; Floyd, H.L.; 
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Parrott, L. (eds.). Sandia National Labs., Albuquerque, NM (United 
States). 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92015378. Source: OSTI; NTIS; GPO Dep. 

This bulletin presents fabrication methods helpful to industry. 
This issue contains articles on the use of computers in fast casting, 
techniques for optimizing encapsulation, high quality electroformed 
parts, improved welding with detection of contaminants, and spe- 
cial machine guards for enhanced safety. (GHH) 


21658 (WSEO-92-058) Puget Sound telecommuting 
demonstration. Quaid, M. (Washington State Energy Office, 
Olympia, WA (United States)); Heifetz, L.; Farley, M.; Christensen, 
D.; Ulberg, C.; Gordon, A.; Spain, D.; Whitaker, B. Washington 
State Energy Office, Olympia, WA (United States). Apr 1992. 28p. 
Sponsored by Washington State Energy Office, Olympia, WA 
(United States). Order Number DE92013462. Source: OSTI; NTIS. 
This report discusses the Puget Sound Telecommuting demon- 
stration project. This is a part-time work and transportation 
alternative that substitutes the normal work commute with the 
choice of working at home or at an office close to home. According 
to Link Resources, a research and consulting firm located in New 
York, there were 4.6 million part-time home telecommuters in the 
United States in 1991. This figure, which included only company 
employees who work at home during normal business hours, is up 
from 3.4 million in 1990, an increase of 35 percent in one year. 
Part-time telecommuters average 2.5 days per week at home. 
(There are also about 876,000 full-time telecommuters in the US.) 
The study done by Link Resources estimates that 4.5 percent of 
the civilian work force age 18 or older is telecommuting. The 
Washington State Energy Office (WSEO) began exploring telecom- 
muting as an alternate route to work for Washington, first through 
The Governor's Conference on Telecommuting in June 1989. The 
conference raised corporate and government awareness of 
telecommuting, and set the stage for further investigation. In 1990, 
WSEO launched the Puget Sound Telecommuting Demonstration 
to explore the environmental, organizational, and personal sides of 
telecommuting. This report presents the interim research results. 


2906 Nuclear Energy 


Refer also to citation(s) 21392, 21393, 21395, 21396, 21541, 
21638, 21680, 21686 


21659 (DOE/BP—1806) 1991 Pacific Northwest loads and 
resources study, Pacific Northwest economic and electricity 
use forecast: Technical appendix: Volume 1. USDOE Bonneville 
Power Administration, Portland, OR (United States). 16 Mar 1992. 
260p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92013333. Source: OSTI; NTIS; INIS; GPO Dep. 
This publication provides detailed documentation of the load 
forecast scenarios and assumptions used in preparing BPA’s 1991 
Pacific Northwest Loads and Resources Study (the Study). This is 
one of two technical appendices to the Study; the other appendix 
details the utility-specific loads and resources used in the Study. 
The load forecasts and assumption were developed jointly by Bon- 
neville Power Administration (BPA) and Northwest Power Planning 
Council (Council) staff. This forecast is also used in the Council’s 
1991 Northwest Conservation and Electric Power Plan (1991 Plan). 


21660 (KFK-4962) Decommissioning and dismantling of 
nuclear facilities. An assessment of the current legal situation 
relating to standard setting and licensing. Study performed 
within the project ‘Decommissioning and dismantling of nu- 
clear facilities’, with a documentation by Dr. Wolf Hendrik 
Junker. Kurz, A. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Hauptabteilung Recht und Versicherungen; Hochschule fuer 
Verwaltungswissenschaften, Speyer (Germany). Forschungsinstitut 
fuer Oeffentliche Verwaltung. Feb 1992. 165p. (In German). Order 
Number DE92528583. Source: OSTI; NTIS (US Sales Only); INIS. 

The introductory survey presents the framework conditions set 
by the nuclear technical codes, the law, and the nuclear licensing 
provisions. The first contribution (by A.Kurz) analyses the legal 
position referring to the points of law and to the problems encoun- 
tered in connection with activities for the decommissioning and 
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dismantling of nuclear facilities. The second contribution (by W.H. 
Junker) shows the regulatory situation by presenting a synopsis of 
licences, discussing their legal background and in particular their 
effects in practice. (HP). 


21661 (KFK-4962, pp. 1-66) The legal standards and provi- 
sions. The requirements defined by section 7, sub-section 3 of 
the Atomic Energy Act. Definition of the legal position and of 
questions arising. Kurz, A. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Hauptabteilung Recht und Versicherungen; 
Hochschule fuer Verwaltungswissenschaften, Speyer (Germany). 
Forschungsinstitut fuer Oeffentliche Verwaltung. Feb 1992. (In Ger- 
man). In Decommissioning and dismantling of nuclear facilities. An 
assessment of the current legal situation relating to standard set- 
ting and licensing. Study performed within the project 
‘Decommissioning and dismantling of nuclear facilities’, with a doc- 
umentation by Dr. Wolf Hendrik Junker. 165p. Order Number 
DE92528583. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the facts of Section 7, Subsection 3 of the Ger- 
man Atomic Energy Act, stock is taken of the legal position. Points 
of special importance in this regard are the precise distinction be- 
tween an operating permit and a decommissioning permit, and the 
question of the ranking order of decommissioning variants. Ulti- 
mately, decommissioning legally must be interpreted as a phase 
between the final discontinuation of operations and the safe enclo- 
sure and dismantling, respectively, of a plant. Another open point 
is the ranking order of the variances of fact included in Section 7, 
Subsection 3 of the German Atomic Energy Act, on which it can be 
said that there is the possibility of arranging these variances in 
time after decommissioning as well as the possibility to choose 
freely among the variants available. Also a partial permit relation- 
ship linking the individual variants of Section 7, Subsection 3 of the 
Atomic Energy Act cannot be accepted. The substantive criteria to 
be met in a permit under Section 7, Subsection 3 of the German 
Atomic Energy Act raise major practical difficulties due to the refer- 
ence contained in Section 7, Subsection 3, second sentence of the 
German Atomic Energy Act. These problems become manifest es- 
pecially in the open question applying the body of nuclear technical 
codes, most in which were set up with the construction and operat- 
ing of a nuclear facility in mind. In the matter of discretionary 
refusal, important reasons would favor a reduction to zero of this 
discretionary power. After all, also the question of waste manage- 
ment has not yet been clarified in general terms with respect to the 
waste arising from activities under Section 7, Subsection 3, Ger- 
man Atomic Energy Act. For this point to be sattled, permissible 
limits, measurement techniques, and demonstration of use must be 
defined in the light of each individual case. (orig.HP). 


21662 (KFK-4962, pp. 67-155) Assessment of the regula- 
tory situation. A documentation of current practice based on 
a systematic survey of licensing decisions. Junker, 
W.H. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Hauptabteilung Recht und Versicherungen; Hochschule fuer Ver- 
waltungswissenschaften, Speyer (Germany). Forschungsinstitut 
fuer Oeffentliche Verwaltung. Feb 1992. (In German). In Decom- 
missioning and dismantling of nuclear facilities. An assessment of 
the current legal situation relating to standard setting and licensing. 
Study performed within the project ‘Decommissioning and disman- 
tling of nuclear facilities’, with a documentation by Dr. Wolf Hendrik 
Junker. 165p. Order Number DE92528583. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An outline of the regulatory situation in the Federal Republic of 
Germany is given. For this purpose, a number of permit decisions 
under Section 7, Subsection 3, German Atomic Energy Act, are 
represented synoptically in a standardized scheme. This assess- 
ment of existing legal facts reveals some difficulties associated with 
the practical application of Section 7, Subsection 3, Atomic Energy 
Act in the Federal Republic of Germany, which relate especially to 
the precise distinction between operating permits and decommis- 
sioning permits, the need for a permit to be held by the owner, the 
scope and contents of the term ‘facility’ in Section 7, Subsection 3, 
German Atomic Energy Act, the relationship among the variants in 
Section 7, Subsection 3, German Atomic Energy Act, the applica- 
bility of technical codes, and the review of administrative discretion. 





At the end of the report, there is a table listing the permit decisions 
studied for quick reference. (orig/HP). 


2907 Transport and Storage 
Refer also to citation(s) 21776 


2910 Conservation 
Refer also to citation(s) 21647, 21654, 21684, 21721, 21802 


21663 (ORNL/CON-324) Characterization of the Weather- 
zation Assistance Program network: Weatherization 
Assistance . Mihimester, P.E. (Aspen Systems Comp., 
Oak Ridge, TN (United States). Applied Management Sciences 
Div.); Koehler, W.C. Jr.; Beyer, M.A.; Brown, M.A.; Beschen, D.A. 
Jr. Oak Ridge National Lab., TN (United States). Feb 1992. 188p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92014917. Source: 
OSTI; NTIS; GPO Dep 

The Characterization of the Weatherization Assistance Program 
(WAP) Network was designed to describe the national network of 
State and local agencies that provide WAP services to qualifying 
low-income households. The objective of this study was to profile 
the current WAP network. To achieve the objective, two national 
surveys were conducted: one survey collected data from 49 State 
WAP agencies (including the coterminous 48 States and the Dis- 
trict of Columbia), and the second survey collected data from 920 
(or 81 percent) of the local WAP agencies. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 21649, 21659, 21676, 21677, 21688 


21664 (CRIE-Y-90014) Price and non-price effects on the 
—— substitution of the manufacturing industry. 
Fujii, Y. (Central Research Institute of Electric Power Industry, 
Tokyo (Japan); Matsukawa, |.; Madono, S. Central Research Inst. 
of Electric Power Industry, Tokyo (Japan). Oct 1991. 24p. (in 
Japanese). Order Number DE92525994. Source: OSTI; NTIS (US 
Sales Only). 

Japan's energy demand structure in the 1980s had been remark- 
ably transformed by sharp changes in oil price as well as 
environmental and energy conservation policies. The purpose of 
this study is to present quantitatively the effects of changes in en- 
ergy prices and various policies on fluctuations of energy demand 
and substitution in regard to the manufacturing industry during that 
period. Fuel prices, environmental regulations, and alternate en- 
ergy policies are chosen as factors influencing changes of energy 
demand. Then, changes of energy demand are analyzed by a type 
of industry and by each fuel. As a result, the following facts are 
shown: effects of energy demand to energy prices were large in 
every sector in the manufacturing industry; substitution relations 
were found for most combinations of fuel types, in particular, high 
substitution possibility between coal and purchased power in the 
iron and steel industry; environmental regulations controlled coal 
and heavy oil and promoted the use of light oil and gas; and pref- 
erential policies for introducing industrial LNG had a great influence 
on fuel conversion from oil. 2 refs., 11 figs., 8 tabs. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 20923, 21133, 21394, 21397, 21398, 
21399, 21639, 21641, 21642, 21653, 21792, 22553, 23295 
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21665 (DOE/EA-0483) Natural gas production verification 
tests: Environmental assessment. USDOE Morgantown Energy 
Technology Center, WV (United States). Feb 1992. 38p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE92013793. Source: OSTI; NTIS; INIS; GPO Dep. 
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This Environmental Assessment (EA) has been prepared by the 
Department of Energy (DOE) in compliance with the requirements 
of the National Environmental Policy Act of 1969. The Department 
of Energy (DOE) proposes to fund, through a contract with 
Petroleum Consulting Services, Inc. of Canton, Ohio, the testing of 
the effectiveness of a non-water based hydraulic fracturing treat- 
ment to increase gas recovery from low-pressure, tight, fractured 
Devonian Shale formations. Although Devonian Shales are found 
in the Appalachian, Michigan, and Illinois Basins, testing will be 
done only in the dominant, historical five state area of established 
production. The objective of this proposed project is to assess the 
benefits of liquid carbon dioxide (CO2)/sand stimulations in the De- 
vonian Shale. In addition, this project would evaluate the potential 
nondamaging (to the formation) properties of this unique fracturing 
treatment relative to the clogging or chocking of pores and frac- 
tures that act as gas flow paths to the wellbore in the target 
gas-producing zones of the formation. This liquid CO2/sand fractur- 
ing process is water-free and is expected to facilitate gas well 
cleanup, reduce the time required for post-stimulation cleanup, and 
result in improved production levels in a much shorter time than is 
currently experienced. 


21666 (DOE/EIA-0380(92/04)) Petroleum marketing 
monthly, April 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 16 Apr 
1992. 184p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92014376. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


21667 (DOE/FE-0253T) Fossil energy: From laboratory to 
marketplace: Part 2, The role of advanced research. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Mar 1992. 52p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92013642. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this work is to provide a summary description of 
the role of advanced research in the overall Fossil Energy R&D 
program successes. It presents the specific Fossil Energy ad- 
vanced research products that have been adopted commercially or 
fed into other R&D programs as part of the crosscutting enabling 
technology base upon which advanced systems are based. 


21668 (ETDE/JP-mf-92526284, pp. 35-57) Promotion of 
clean coal utilization based on IEA agreement.: International 
cooperation project for coal utilization technology. Osada, N. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy Development Organization, Tokyo 
(Japan). Oct 1991. 57p. (in Japanese). In NEDO coal resources 
subcommittee (11th business reporting conference). Order Num- 
ber DE92526284. Source: OSTI; NTIS (US Sales Only). 
IEA(International Energy Agency) was founded in 1974, started 
from the energy coordinating group arranged by advanced 
petroleum-consuming countries including USA and Japan as an or- 
ganization aiming at the international cooperation on promotion of 
energy saving and development. The present paper reports the de- 
tails regarding the foundation, constitution, management, activity 
and the future perspective, etc. of this organization. Japan partici- 
pated in three agreements through NEDO: atmospheric 
fluidized-bed combustion(AFBC), coal/petroleum and other liquid 
fuel premixed combustion technology(COMCLM), coal re- 
search(old name: Technical Information Service(TIS)) managed by 
IEA. As the Japanese project corresponding to AFBC, a 
5x10*kW(steam generation: 160t/h) verification plant (Wakamatsu 
Power Station, Electric Power Development Co., Ltd.) started its 
operation in April of 1987. In addition, the study of mathematical 
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model is actively advanced by some member countries including 
Canada and Japan as core members. 6 tabs. 


21669 (ETDE/JP-mf—92526288) NEDO coal mining rational 
ization subcommettee (11th business ing conference). 
New Energy Development Organization, Tokyo (Japan). Oct 1991 
57p. (in Japanese). Order Number DE92526288. Source: OSTI; 
NTIS (US Sales Only). 

NEDO is an agency executing the national policy for coal pro- 
duction and involved in the business of lending modernization fund 
for coal mining, etc. The present paper outlines a report “Activity of 
sub-committee for coal mining rationalization and its background” 
presented to the 11th report meeting for business progress(Oct., 
1991). NEDO has been supporting the sturucture coordination of 
coal mining industry through lending the coal supply stabilization 
fund as a measure against the surplus storage of coal and the 
subsidy delivering action as a smoothing measure for the scale re- 
duction of coal production under the 8th coal production policy 
based on a report of coal minining council that the final supplying 
scale of approximately 10 million ton is appropriate after stepwise 
reduction of coal production. In June of 1991, a report “Future pol- 
icy for coal production in Japan(post-8th coal production policy)” 
was submitted to the Ministry of International Trade and Industry, 
and a new loan system will be created for supporting further struc- 
ture rationalization and diversification of business as important 
actions along this policy through NEDO in charge of this work. 


21670 (ETDE/JP-mf-92526288, pp. 47-57) Report on coal 
mining rationalization project. Nakatani, K. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
New Energy Development Organization, Tokyo (Japan). Oct 1991. 
57p. (in Japanese). In NEDO coal mining rationalization subcom- 
mittee (11th business ing conference). Order Number 
DE92526288. Source: OSTI; NTIS (US Sales Only). 

The records of project in fiscal 1990 and the outline of project in 
fiscal 1991 conducted by the headquarter of coal mining rational- 
ization project were presented at the Ith report meeting(Oct., 1991) 
of business progress of NEDO. The headquarter of coal mining ra- 
tionalization project undertakes two projects assistance to domestic 
coal mining industries and coordination of domestically-produced 
coal. The former is lending fund and delivering subsidy for rational- 
ization and coordination and the records of fiscal 1990 shows 
delivering of funds for modernization and coordination(personnel 
reduction), business improvement, stabilization of coal supply, and 
subsidy for coordination and expansion of underground skeleton 
structure (digging, geologic survey, etc.) business stabilization, pro- 
motion of business diversification. For instance, a total amount of 
4.287billion yen was lent to 5 coal mines. The business coordina- 
tion in the latter enables unefficient mines to settle their debts with 
subsidy and smoothly close their operation. In fiscal 1990, each 
mine was delivered with subsidy including 2.496 billionyen as a 
public fund for promoting liquidation. 5 figs., 1 tab. 


21671 (OCS/EIS/EA/MMS-92-0004-Vol.1) Outer Continental 
Shelf natural gas and oll resource management: Comprehen- 
sive program, 1992-1997: Final environmental impact 
statement: Volume 1. Minerals Management Service, Herndon, 
VA (United States). Apr 1992. 824p. Sponsored by Department of 
the Interior, Washington, DC (United States). Source: OSTI; US 
Dept. of the Interior, Minerals Management Service, 381 Elden 
Street, Herndon, VA 22070. 

This draft environmental impact statement considers the adoption 
of a schedule of sales indicating, as precisely as possible, the size, 
timing, and location of leasing activities, consistent with the require- 
ments of Section 18 of the Outer Continental Shelf (OCS) Lands 
Act, 43 U.S.C. §1344, for the period of mid-1992 through mid- 
1997. The proposed action is to create a plan to lease areas of the 
Federal OCS for natural gas and oil exploration and development. 
This document analyzes the potential consequences of a leasing 
program which would consider 23 sales in 12 of the 26 Outer Con- 
tinental Shelf planning areas. Alternatives which would modify this 
schedule of sales have also been analyzed. Hypothetical scenarios 
were developed to estimate the level of routine exploration and de- 
velopment activities and accidental events (such as, oil spills) which 
might result if the areas considered for lease were actually leased 
and then developed. The impacts to the environmental resources 
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represent the aggregation of all the potential changes which might 
result from these routine activities or accidental events. 


21672 (OCS/EIS/EA/MMS-—92-0004-Vol.2) Outer continental 
shelf natural gas and oll resource management comprehen- 
sive program, 1992-1997: Final Environmental impact 
Statement: Volume 2. Minerals Management Service, Herndon, 
VA (United States). Apr 1992. 711p. Sponsored by rtment of 
the Interior, Washington, DC (United States). Source: OSTI; Miner- 
als Management Service, 381 Elden St., Herndon, VA 22070. 

This draft environmental impact statement considers the adop- 
tion of a schedule of sales indicating, as precisely as possible, the 
size, timing, and location of leasing activities, consistent with the 
requirements of Section 18 of the Outer Continental Shelf (OCS) 
Land Act, 43 U.S.C. §1344, for the period of mid-1992 through mid- 
1997. The proposed action is to create a plan to lease areas of the 
Federal OCS for natural gas and oil exploration and development. 
This document analyzes the potential consequences of a leasing 
program which would consider 23 sales in 12 of the 26 Outer Con- 
tinental Shelf planning areas. Alternatives which would modify this 
schedule of sales have also been analyzed. Hypothetical scenarios 
were developed to estimate the level of routine exploration and de- 
velopment activities and accidental events (such as, oil spills) which 
might result if the areas considered for lease were actually leased 
and then developed. The impacts to the environmental resources 
represent the aggregation of all the potential changes which might 
result from these routine activities or accidental events. 


21673 (OCS/EIS/EA/MMS-92-0004-Vol.3) Comprehensive 
Program, 1992-1997: Final environmental statement, 
Volume 3. Minerals Management Service, Herndon, VA (United 
States). Apr 1992. 607p. Sponsored by Department of the Interior, 
Washington, DC (United States). Source: OSTI; U.S. Department 
of the Interior, Minerals Management Service, 381 Elden Street, 
Herndon, VA 22070. 

This draft environmental impact statement considers the adop- 
tion of a schedule of sales indicating, as precisely as possible, the 
size, timing, and location of leasing activities, consistent with the 
requirements of Section 18 of the Outer Continental Shelf (OCS) 
Land Act, 43 U.S.C. §1344, for the period of mid-1992 through mid- 
1997. The proposed action is to create a plan to lease areas of the 
Federal OCS for natural gas and oil exploration and development. 
This document analyzes the potential consequences of a leasing 
program which would consider 23 sales in 12 of the 26 Outer Con- 
tinental Shelf planning areas. Alternatives which would modify this 
schedule of sales have also been analyzed. Hypothetical scenarios 
were developed to estimate the level of routine exploration and de- 
velopment activities and accidental events (such as, oil spills) which 
might result if the areas considered for lease were actually leased 
and then developed. The impacts to the environmental resources 
represent the aggregation of all the potential changes which might 
result from these routine activities or accidental events. 
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21674 (CONF-9205161—1) Data and analysis needed to pre- 
pare and electric-utility integrated resource plan. Hirst, E. Oak 
Ridge National Lab., TN (United States). [1992]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Clean air workshop; St. Louis, MO (United 
States); 7-8 May 1992. Order Number DE92013863. Source: 
OSTI; NTIS; GPO Dep. 

This paper discusses the importance of integrated resource plan- 
ning (IRP) and the key elements of such a resource plan. This 
paper is based on an ORNL project, which involved review of 
about 30 resource plans from utilities throughout the US (Hirst et 
al. 1990; Schweitzer el al. 1990). Since completion of that project, | 
have continued to review utility plans; this paper draws primarily on 











the roughly 30 utility plans prepared in 190 and 1991 that | re- 
viewed. Where appropriate, | mention how the Clean Air Act 
Amendments (CAAA) of 1990 affect such planning. Although little 
has been written to date about the relationship between resource 
planning and compliance with the CAAA (Rose and Burns 1991), 
that situation is almost certain to change because of the strong 
links between the two activities. The paper discusses the f i 

topics: purposes of an integrated resource plan, forecasts of elec- 
tricity use and peak demands, assessment of supply and demand 
alternatives, resource integration, and uncertainty analysis. 40 refs. 


21675 (CRIE-Y-91004) Game theoretic analysis of incen- 
tive rates for customers with self jon. Asano, H. (Central 
Reserach Institute of electric Power Industry, Tokyo (Japan)). Cen- 
tral Research Inst. of Electric Power Industry, Tokyo (Japan). Oct 
1991. 20p. (In Japanese). Order Number DE92525996. Source: 
OSTI; NTIS (US Sales Only). 

Power consumption of seif-generation has been growing more 
than that of large power consumers since 1986 in Japan. Separa- 
tion of large power consumers is caused by the utility's 
responsibility to pay fixed costs, and may force other general con- 
sumers to pay high rates for electric service. This report examines 
how rates for consumers with self-generation should be with a 
game theoretic approach to stop consumers’ shifting to 
sefl-generation and to utilize the existing self generation plants ef- 
fectively. The time-of-use(TOU) pricing problem is formulated as a 
cooperative game, a Nash game, and a Stackelberg game, respec- 
tively, between an electric utility and a self-generator. As a resut, it 
is shown that the situation of the Stackelberg game is the most 
similar to the real situation and desirable for the social welfare. 
When the marginal cost of the self-generator is lower than that of 
the electric utility and both of them are competitive, it is also 
disirable in society that the utility adopts discount rates to the self- 
generator. 7 refs., 7 figs., 1 tab. 


21676 (DOE/BP-1727) Draft 1992 Resource Program. US- 
DOE Bonneville Power Administration, Portland, OR (United 
States). Jan 1992. 199p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92013348. Source: OSTI; NTIS; 
GPO Dep. 

The 1992 Resource Program will propose actions to meet future 
loads placed on the Bonneville Power Administration (BPA). It will 
also discuss and attempt to resolve resource-related policy issues. 
The Resource Program assesses resource availability and costs, 
and analyzes resource requirements and alternative ways of meet- 
ing those requirements through both conservation and generation 
resources. These general resource conclusions are then translated 
to actions for both conservation and generation. The Resource 
Program recommends budgets for the Office of Energy Resources 
for Fiscal Years (FY) 1994 and 1995. BPA’s Resource Program 
bears directly on an important BPA responsibility: the obligation un- 
der the Northwest Power Act® to meet the power requirements of 
public and private utility and direct service industrial (DSI) cus- 
tomers according to their contractual agreements. BPA’s Draft 
1992 Resource Program is contained in four documents: (1) 1992 
Resource Program Summary; (2) Technical Report; (3) Technical 
Assumptions Appendix; and, (4) Conservation Implementation 
Plan. This volume is the Draft 1992 Resource Program Technical 
Report, a comprehensive document that provides supporting data 
and analyses for Resource Program recommendations. 


21677 (DOE/BP-1815) 1992 Conversion Resources Supply 
Document. USDOE Bonneville Power Administration, Portland, OR 
(United States). Mar 1992. 130p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92013334. Source: 
OSTI; NTIS; GPO Dep. 

in recent years conservation of electric power has become an in- 
tegral part of utility planning. The 1980 Pacific Northwest Electric 
Power Planning and Conservation Act (Northwest Power Act) re- 
quires that the region consider conservation potential in planning 
acquisitions of resources to meet load growth. The Bonneville 
Power Administration (BPA) developed its first estimates of conser- 
vation potential in 1982. Since that time BPA has updated its 
conservation supply analyses as a part of its Resource Program 
and other planning efforts. Major updates were published in 1985 


29 ENERGY PLANNING AND POLICY 
2960 Electric Power 


and in January 1990. This 1992 document presents updated sup- 
ply curves, which are estimates of the savings potential over time 
(cumulative savings) at different cost levels of energy conservation 
measures (ECMs). ECMs are devices, pieces of equipment, or ac- 
tions that increase the efficiency of electricity use and reduce the 
amount of electricity used by end-use equipment. 


21678 (DOE/CE/28301—T2) Incentives for demand-side 
management. Reid, M.W. (Barakat and Chamberlin, Inc., Oakland, 
CA (United States)); Brown, J.B. National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). Jan 
1992. 239p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-89CE28301. Order Number 
DE92013622. Source: OSTI; NTIS; GPO Dep. 

This report is the first product of an ongoing project to monitor 
the efforts of states to remove regulatory barriers to, and provide 
financial incentives for, utility investment in demand-side manage- 
ment (DSM) resources. The project was commissioned by the 
National Association of Regulatory Utility Commissioners (NARUC) 
in response to growing interest among regulators for a comprehen- 
sive survey of developments in this area. Each state report beings 
with an overview of the state’s progress toward removing regula- 
tory barriers and providing incentives for DSM. Information is 
organized under five headings: status; IRP regulations and prac- 
tice; current treatment of DSM, directions and trends; commission 
contact person. Where applicable, each overview is followed by 
one or more sections that report on specific incentive proposals or 
mechanisms within the state. 
mechanism is organized under eight headings. A notation on each 
page identifies the utility or other group associated with the pro- 
posal or mechanism. The eight headings are as follows: status; 
background; treatment of cost recovery; treatment of lost revenues/ 
decoupling; treatment of profitability; other features; issues, and 
additional observations. 


21679 (DOE/CE/28301—-T4) Environmental externalities: A 
survey of state commission actions. Cohen, S.D. (National As- 
sociation of Regulatory Utility Commissioners, Washington, DC 
(United States)); Eto, J.H.; Goldman, C.A.; Bekdock, J.; Crandall, 
G. National Association of Regulatory Utility Commissioners, Wash- 
ington, DC (United States); Lawrence Berkeley Lab., CA (United 
States). May 1990. 101p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-89CE28301. Order Number 
DE92013624. Source: OSTI; NTIS; GPO Dep. 

Awareness of the environmental consequences of electricity pro- 
duction have led many state public utility commissions (PUC) to 
consider these externalities formally in their regulation of utilities. At 
the request of NARUC’s Energy Conservation staff subcommittee, 
the Lawrence Berkeley Laboratory conducted a survey to identify 
the extent and range of PUC approaches to this issue; responses 
were obtained from PUC staff in 49 states and the District of 
Columbia. The study should be viewed as providing a “snapshot” of 
regulatory developments in an area that is evolving rapidly. 16 refs. 


21680 (DOE/EIA-0226(92/04)) Electric Power Monthly, April 
1992. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 24 Apr 1992. 333p. by USDOE, Washington, DC 
(United States). Order Number DE92014977. Source: OST; NTIS; 
GPO; GPO Dep. 

The Electric Power Monthly (EPM) is prepared by the Survey 
Management Division; Office of Coal, Nuclear, Electric and Alter- 
nate Fuels, Energy Information Administration (EIA), Department of 
Energy. This publication provides monthly statistics at the national, 
Census division, and State levels for net generation, fuel consump- 
tion, fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, revenue, and average revenue per kilowatthour of electricity 
sold. Data on net generation, fuel consumption, fuel stocks, quan- 
tity and cost of fuel are also displayed for the North American 
Electric Reliability Council (NERC) regions. Additionally, statistics 
by company and plant are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 


21681 (EUR-13461) The key issues facing the electricity 
systems of developing countries. Oliveira, A. de (Universidade 
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Federal, Rio De Janeiro, RJ (BR). Coordenacao dos Programas de 
Pos-Graduacao de Engenharia). Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 149p. Contract 
XVII-706-89-35. Source: OSTI; NTIS (US Sales Only); INIS. 

This report covers a common project designed to investigate the 
major issues and possible future direction in the electricity systems 
of developing countries in AFRICA, ASIA and LATIN AMERICA. In- 
dividual centres each had responsibility for preparing a detailed 
report on the experiences and issues in their own country plus a 
regional report, in less detail, to cover neighbouring countries. In 
this disaggregated way, a picture of the whole of the developing 
world (with the exception of the Middle East, the problems of which 
are in some ways distinct from those of other developing countries) 
has been built up. 30 Refs.; 14 Figs.; 33 Tabs. 


21682 (GRIS-90-7) Develpoment of a historical (urban) in- 
formation system for the reseach project on electrification and 
urban development in southwest German towns from 1880 
to 1935. Giger-Hoffmann, C.; Schott, D.; Sobon, I. 
Technische Hochschule Darmstadt (Germany). Fachgebiet 
Graphisch-interaktive-Systeme (GRIS). 1990. 27p. (In German). 
Order Number DE92528285. Source: OSTI; NTIS (US Sales Only). 

By means of the project ‘electrification and urban development’, 
the demand for information recording and processing of an urban 
and technically historical research program is determined, the spe- 
cific requirements are defined and a conception is developed as to 
how a historical information system (HIS), supporting the research 
as well as the presentation process, would have to be. With this, 
the process of electrification of the city (illumination, electric motor- 
ization, electric tram) as_ infrastructural innovation has been 
investigated with regard to quantity as well as to quality. The me- 
chanical record and presentation of space related data (for ex. old 
cards and plans, but also information on the structure of sociology, 
economics and population which can be gained from historical 
sources such as address books) and structural-spatial changing 
processes (soil utilization, structural urban extension, expansion of 
infrastructural networks such as gas, electricity, tram) are in the 
foreground. Based on the methods, which have been developed 
for the so-called ‘rural information systems’ (in the field of geod- 
esy), an information system is conceived and implemented 
prototypically, which, on the one hand, considers partly the bad 
state of historical sources, and on the other hand, the special de- 
mands of historians for information technical tools. This means, a 
special attention is placed to the possibilities of data recording and 
making available as well as to the usage surface of the historical 
information system. (orig /UA). 


21683 (ORNL/CON-344) Public involvement in integrated 
resource planning: A study of demand-side management col- 
laboratives. Raab, J. (Raab (J.), Boston, MA (United States)); 
Schweitzer, M. Oak Ridge National Lab., TN (United States). Feb 
1992. 122p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92014918. Source: OSTI; NTIS; GPO Dep. 

Many utilities and nonutility parties (NUPs) across the country 
have tried a new approach to reaching agreement on Demand- 
Side Management (DSM) program design and policy issues. 
Through this, which is called the DSM collaborative process, par- 
ties who have often been adversaries in the past attempt to reach 
consensus rather than using traditional litigation to resolve differ- 
ences. We examined nine cases of DSM collaboration involving 24 
utilities and approximately 50 NUPs in 10 states. This is the first 
comprehensive, in-depth review and assessment of collaboratives 
and it allows conclusions to be drawn about the collaborative pro- 
cess and the factors that contribute to successful efforts of this 
type. Collaboratives are described in terms of four major contextual 
and organizational characteristics: regulatory and legal history, par- 
ties involved and parties excluded, collaborative scope, and the 
collaborative process itself. 


21684 (ORNL/CON-345) The demand-side management 
program development process: A utility perspective. Wolfe, 
A.K. (Oak Ridge National Lab., TN (United States)); Yourstone, 
N.E. Oak Ridge National Lab., TN (United States). Mar 1992. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO5-840R21400. Order Number DE92014924. Source: 
OSTI; NTIS; GPO Dep. 

This report describes an aspect of DSM that has received little 
attention, namely, how utilities develop DSM programs. The selec- 
tion of utilities to study purposely was biased in favor of those with 
reputations for being experienced DSM program developers so as 
to optimize the chances to obtain detailed information. The DSM 
planning process is affected by organizational factors and external 
influences: (1) the location of the demand-side planning depart- 
ment within the utility; (2) the demand-side planning group's 
functional responsibilities; (3) upper management participation in 
the DSM program development process; and (4) the organizational 
relationship between (or, separation of) supply-side and demand- 
side planning. Organizational factors reflect utilities’ views of DSM 
programs and thus can affect the adoption of a technology- or 
customer-oriented approach. Despite repeated claims of the 
uniqueness of the demand- side planning process and its resis- 
tance to standardization, two general approaches to program 
development were discerned, namely technology- or customer- 
orientation. Although utilities consider customer related and 
technological factors in their DSM program development process, 
utilities can be differentiated by their emphasis on one or the other 
approach. 25 refs. 


21685 (ORNL/CON-346) Effects of utility DSM programs 
on risk. Hirst, E. Oak Ridge National Lab., TN (United States). 
May 1992. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92014816. Source: OSTI; NTIS; GPO Dep. 

Electric utilities face a variety of uncertainties that complicate 
their long-term resource planning and acquisition. These uncertain- 
ties include future economic and load growths, fuel prices, 
environmental regulations, economic regulations, performance and 
construction cost of existing power plants, cost and availability of 
purchased power, and the costs and performance of new demand 
and supply resources. As utilities increasingly turn to demand-side 
management (DSM) programs to provide energy and capacity re- 
sources, it becomes more important to analyze the interactions 
between these programs and the uncertainties facing utilities. This 
report uses a new planning model (DIAMOND, developed at Oak 
Ridge National Laboratory) to explore quantitatively the uncertainty 
implications of supply-only vs DSM + supply resource portfolios. 
The analysis focuses on risks to society, with only limited attention 
to the allocation of risks among customers, sharehokders, and oth- 
ers. Four sets of uncertainties are considered in these analyses: 
economic growth, fuel prices, the costs to build new power plants, 
and the costs to operate DSM programs. These four types of un- 
certainties serve as proxies for the many others that face utilities, 
including delays in completing power plants (proxied by cost of 
completing plants) and the energy and load reductions caused by 
DSM programs (proxied by cost of DSM programs). The two types 
of resource portfolios are tested against these four sets of uncer- 
tainties for the period 1990 to 2010. Sensitivity, scenario, and 
worst-case analysis methods are used. Results show that it is 
feasible to analyze the effects on uncertainty of including DSM pro- 
grams in a utility's resource mix. In light of these results, utilities, 
which to date have done very little such analysis, should conduct 
such studies as part of their integrated-resource planning activities. 
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21686 (DOE/EIA-0035(92/04)) Monthly energy review. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Energy Markets and End Use. Apr 1992. 156p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92014378. Source: OSTI; NTIS; GPO; GPO Dep. 

The Monthly Energy Review is prepared by the Energy Informa- 
tion Administration. Statistical data and information are provided on 
the topics of energy consumption, petroleum, natural gas, oil and 
gas resource development, coal, electricity, nuclear energy, energy 
prices, and international energy. (VC) 





21687 (DOE/EIA-0555(92)/2) Energy consumption series: 
Development of the 1991 Manufacturing Energy Consumption 
Survey. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Energy Markets and End Use. 18 
May 1992. 102p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92014980. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The implementation and results of the proceedings concerning 
the Energy Information Administration assessment of the Manufac- 
turing Energy Consumption Survey (MECS) are documented in this 
report. The text and Appendices C, D, and E summarize the back- 
ground of the MECS data system, the events that led to the MECS 
redesign, the major issues address during the review process, and 
the eventual 1991 MECS design that resulted. For many readers, 
the most useful part of the report may be Appendices A and B, 
which contain overall summaries of the users’ groups and the in- 
dustrial roundtables. These appendices capture the rationale for 
additional data needs as provided by the users. Also, they are a 
rich source of information on how manufacturers deal with energy 
use day-to-day, how they have addressed the need for energy 
efficiency improvement in the past, and the opportunities and prob- 
lems associated with future efforts to improve efficiency. (VC) 


21688 (UCRL-JC—109018) Global trends in energy use: 
Indications for research. Schock, R.N. Lawrence Livermore Na- 
tional Lab., CA (United States). Oct 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9110127-4: Conference on global climate 
change: its mitigation through improved production and utilization 
of energy, Los Alamos, NM (United States), 21-24 Oct 1991). Or- 
der Number DE92014773. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses global energy consumption and energy 
sources. Forecasts of energy usage are made based on current 
growth rates. (VC) 
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(DOE/CE/28301-T6) Renewable energy and utility 
regulation. National Association of Regulatory Utility Commission- 


ers, Washington, DC (United States). 10 Apr 1991. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG01- 
89CE28301. Order Number DE92013626. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the results of a joint project on renew- 
able energy of the National Association of Regulatory Utility 
Commissioners (NARUC) and the US DOE. NARUC’S Task Force 
on Renewable Energy conducted a review of the current state of 
renewable energy technologies to evaluate their potential and ex- 
tract key policy lessons from experience already gained in 
deployment of these technologies in numerous states. The main fo- 
cus of this effort has been to clarify how utility regulators affect the 
development of renewable energy resources. The goal of the 
project was twofold: (1) identify the factors that have led to suc- 
cess or failure or renewable energy technologies in various energy 
markets, and (2) to develop an agenda on renewable energy and 
utility regulation for NARUC and the DOE. This report consists of 
three sections: renewable energy contributions, costs and poten- 
tial; factors affecting development of renewable energy resources; 
and a renewable energy agenda for NARUC. 


21690 (NREL/TP-412-4796) Perspective on photovoltaic 
amorphous silicon. Luft, W.; Stafford, B.; von Roedern, B. Na- 
tional Renewable Energy Lab., Golden, CO (United States). May 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. (CONF-9205115-2: 11. review 
meeting of the National Renewable Energy Laboratories: photo- 
voltaic advanced research and development, Lakewood, CO 
(United States), 13-15 May 1992). Order Number DE92010581. 
Source: OSTI; NTIS; GPO Dep. 

Amorphous silicon is a thin film option that has the potential for a 
cost-effective product for large-scale utility photovoltaics applica- 
tion. The initial 6fficiencies for single-junction and multijunction 
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amorphous silicon cells and modules have increased significantly 
over the past 10 years. The emphasis of research and develop- 
ment has changed to stabilized efficiency, especially that of 
multijunction modules. NREL has measured 6.3%-7.2% stabilized 
amorphous silicon module efficiencies for US products, and 8.1% 
stable efficiencies have been reported by Fuji Electric. This repre- 
sents a significant increase over the stabilized efficiencies of 
modules manufactured only a few years ago. An increasing portion 
of the amorphous silicon US government funding is now for manu- 
facturing technology development to reduce cost. The funding for 
amorphous silicon for photovoltaics by Japan over the last 5 years 
has been about 50% greater than that in the United State, and by 
Germany in the last 2-3 years more than twice that of the US 
Amorphous silicon is the only thin-film technology that is selling 
large-area commercial modules. The cost for amorphous silicon 
modules is now in the $4.50 range; it is a strong function of plant 
production capacity and is expected to be reduced to $1.00—1.50/ 
Wp for plants with 10 MW/year capacities. 10 refs. 
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21691 (CONF-9201102—Absts.) MHD contractors’ review 
meeting: Abstracts. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). [1992]. 185p. Sponsored by USDOE, 
Washington, DC (United States). From MHD contractors’ review 
meeting; Pittsburgh, PA (United States); 21-23 Jan 1992. Order 
Number DE92011549. Source: OSTI; NTIS; GPO Dep. 

The objectives of the Integrated Topping Cycle project are to de- 
sign, construct, and deliver all prototypical hardware necessary to 
conduct long duration integrated MHD topping cycle proof-of- 
concept tests at the Component Development and Integration 
Facility (CDIF) in Butte, Montana. The results of the long duration 
tests will augment the existing engineering data base on MHD 
power train reliability, maintainability, durability, and performance, 
and will serve as a basis for scaling up to the early commercial 
scale power plant retrofit. The components of the MHD power train 
to be designed, fabricated, and tested include the following: A 
slagging coal combustion subsystem with a rated capacity of 50 
MW thermal input, capable of operation with eastern (Illinois #6) or 
western (Montana Rosebud) cecal. A channel subsystem consisting 
of a segmented supersonic nozzle, channel (with current controls), 
and diffuser, capable of power output of 1.5 MW,. A current con- 
solidation subsystem to interface the channel with the existing 
facility inverter. 


21692 (CONF-920801—1) Prediction of performance of two- 
phase flow nozzle and liquid metal magnetohydrodynamic 
(LMMHD) generator for no slip condition. Fabris, G.; Back, L. 
Jet Propulsion Lab., Pasadena, CA (United States). [1992]. 30p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract Al01-86CE90237. From 27. intersociety en- 
ergy conversion engineering conference; San Diego, CA (United 
States); 3-7 Aug 1992. Order Number DE92006768. Source: OST]; 
NTIS; GPO Dep. 

Two-phase LMMHD energy conversion systems have potentially 
significant advantages over conventional systems such as higher 
thermal efficiency and substantial simplicity with lower capital and 
maintenance costs. Maintenance of low velocity slip is of impor- 
tance for achieving high generator efficiency. A bubbly flow pattern 
ensures very low velocity slip. The full governing equations have 
been written out, and a computer prediction code has been devel- 
oped to analyze performance of a two-phase flow LMMHD 
generator and nozzle under conditions of no slip. Three different 
shapes of a LMMHD generator has been investigated. Electrical 
power outputs are in the 20 kW range. Generator efficiency ex- 
ceeds 71 percent at an average void fraction of about 70 percent. 
This is an appreciable performance for a short generator without 
insulating vanes for minimizing electrical losses in the end regions. 
10 refs. 
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21693 (DOE/ET/10815—172) Modeling potassium-sulfur in- 
teractions across secondary combustor in a_ coal-fired 
magnetohydrodynamics (MHD) system. Li, Jun. Tennessee 
Univ., Tullahoma, TN (United States). Space Inst. Apr 1992. 104p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-79ET10815. (UTSI91-4). Order Number 
DE92013688. Source: OSTI; NTIS; GPO Dep. 

The addition of a sulfur-free potassium salt as a seed material is 
one of the unique characteristics of a coal-fired Magnetohydrody- 
namics (MHD) power generation system. This potassium seed 
serves a two-fold purpose — to increase the electrical conductivity 
of the plasma formed in the primary combustor of an MHD system, 
and to reduce sulfur-containing pollutant emissions from the flue 
gas by the formation of spent seed, K2SO,4. The optimization of 
performance conditions of an MHD system will eventually depend 
on how well the interaction of potassium and sulfur in the system is 
understood. This report is focused on modeling the potassium- 
sulfur interactions in a typical coal-fired MHD power generation 
system at the Coal-Fired Fiow Facility at the University of Ten- 
nessee Space Institute. 


21694 (DOE/ET/10815—-174) The magnetohydrodynamics 
Coal-Fired Flow Facility: Technical progress report, July 1, 
1991-September 30, 1991. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. Apr 1992. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-79ET10815. 
(UTSI-91-06). Order Number DE92014199. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this report is to provide the status of a multi-task 
research and development program in coal fired magnetohydrody- 
namics (MHD)/steam combined cycle power production. More 
detailed information on specific topics is presented in topical re- 
ports. Current emphasis is on developing technology for the Steam 
Bottoming Cycle Program. The approach being taken is to design 
test components that simulate the most important process vari- 
ables, such as gas temperature, chemical composition, tube metal 
temperature, particulate loading, etc., to gain test data needed for 
scale-up to larger size components. Previous reports have pro- 
vided comprehensive data on NO, and SO, control, radiant heat 
transfer, particulate control (baghouse and electrostatic precipita- 
tor), environmental monitoring, and analyses of test data on the 
convective heat transfer components (superheater and air heater). 
For this quarter, additional data on these subjects, plans for materi- 
als testing in future western coal tests and environmental and 
diagnostic results from the special tests on western coal are re- 
ported. Detailed data analyses will be contained in test reports, 
topical reports or technical papers. 


21695 (DOE/ET/10815—183) Optical properties of ash laden 
combustion gas. Foote, J.P.; Winkleman, B.C.; Schulz, R.J.; Giel, 
T.V. Tennessee Univ., Tullahoma, TN (United States). Space Inst. 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-79ET10815. (CONF-920677-2: 30. 
symposium on engineering aspects of magnetohydrodynamics, 
Baltimore, MD (United States), 29 Jun - 2 jul 1992). Order Number 
DE92013690. Source: OSTI; NTIS; GPO Dep. 

Optical properties of particulates in the exhaust gas downstream 
from the secondary combustor at the CFFF are being investigated 
in order to accurately predict the particulate contribution to radia- 
tion heat transfer. Line reversal transmissivity measurements 
indicate that attenuation of radiation due to particulates is signifi- 
cant. Measurements of the absorptive index k of molten K2SO, 
and ash samples have been made, and Mie scattering calculations 
have been performed to predict the radiation contribution of the 
particulates for various values of k. 


21696 (DOE/ET/10815—184) HRSR results from preliminary 
tests on Montana Rosebud coal. Chapman, J.N.; Johanson, N.R.; 
Attig, R.C. Tennessee Univ., Tullahoma, TN (United States). Space 
Inst. [1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-79ET10815. (CONF-920677-8: 30. 
symposium on engineering aspects of magnetohydrodynamics, 
Baltimore, MD (United States), 29 Jun - 2 jul 1992). Order Number 
DE92014184. Source: OSTI; NTIS; GPO Dep. 

Having completed the 2005 hours of POC testing on Illinois No. 
6 coal during CY 1990, the CFFF was modified and prepared for a 
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similar test program on Western coal. The major modification was 
to the coal system to permit the drying, pulverization and feeding 
of a highly reactive, high moisture western coal. Following the 
modification, several special tests on Western coal were completed 
during CY 1991. The overall objectives of these special tests was 
to select the POC test conditions and verify the readiness of the 
facility and flow train to conduct the POC tests. This paper will give 
results from these four tests aggregating 292 hours on coal firing. 


21697 (DOE/ET/10815-186) Design and control of the 
CFFF’s closed-loop coal pulverizing system to process Mon- 
tana Rosebud coal. Holt, J.K.; Reksten, E.L.; Frazier, J.W. 
Tennessee Univ., Tullahoma, TN (United States). Space inst. 
[1992]. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-79ET10815. (CONF-920677-7: 30. 
symposium on engineering aspects of magnetohydrodynamics, 
Baltimore, MD (United States), 29 Jun - 2 jul 1992). Order Number 
DE92014183. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's (DOE) Coal Fired Flow Facility 
(CFFF), located at the University of Tennessee Space Institute 
(UTSI) in Tullahoma, Tennessee, was designed to collect data nec- 
essary for the development of a commercial magnetohydrodynamic 
(MHD) system. The CFFF has an on-site coal processing system 
to convert raw coal to dry, finely pulverized coal suitable for dense- 
phase transport to the combustor. The coal processing system was 
designed primarily for use with Illinois No. 6, eastern type coal. 
However, DOE requires the use of Montana Rosebud, western coal 
as a fuel source for upcoming CFFF tests. Switching from Illinois 
No. 6 to Montana Rosebud coal necessitated modification of the 
coal pulverizing and drying systems due to higher moisture content 
and volatility of the coal. A closed-loop inerted gas system, with a 
condenser to control moisture build-up, was selected to process the 
Rosebud coal. Nitrogen (Nz) is used to limit the oxygen (O2) con- - 
tent of the recycled gas to below 5%. Descriptions of the process 
control equipment and logic are presented. Data on the resulting 
moisture and size distribution of the processed coal are reported. 


21698 (DOE/ET/10815-187) Trace component assessment 
of MHD effluents. Parks, K.D.; Sheth, A.C. Tennessee Univ., Tul- 
lahoma, TN (United States). Space Inst. [1992]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (CONF-920677-4: 30. symposium on engineering 
aspects of magnetohydrodynamics, Baltimore, MD (United States), 
29 Jun - 2 jul 1992). Order Number DE92014193. Source: OSTI; 
NTIS; GPO Dep. 

One objective of this study was to compare results from past 
assessments of MHD Coal-Fired-Flow Facility (CFFF) post- 
combustion solids with samples taken during the last two relatively 
long- duration tests on Illinois #6 coal, LMF4-V and LMF4-W. Data 
archived from previous studies have been correlated with the ana- 
lytical results obtained from the most recent analyses of samples 
taken at similar sampling locations. A second objective of this 
study was to identify and quantify any volatile inorganics eluting in 
the gaseous CFFF effluent. Because concentrations less than ex- 
pected had been measured in the ash from earlier MHD tests, it 
was believed that missing quantities of some volatile metals might 
be accounted for if stack gases could be collected and properly as- 
sessed. If successful measurements could be made, a quantitative 
mass balance of trace elements would be attempted. A third objec- 
tive of this research was to collect and analyze gaseous effluent 
samples for organic components to make certain that no chemical 
mutations/recombinations of uncombusted hydrocarbons were 
occurring as the gases cooled in the downstream test train compo- 
nents. (VC) 


21699 (DOE/ET/10815-190) Preliminary summary of re- 
sults of the 2000-hour POC tests of Illinois No. 6 coal. Attig, 
R.C.; Johanson, N.R.; Chapman, J.N.; Muehlhauser, J.W. Ten- 
nessee Univ., Tullahoma, TN (United States). Space Inst. [1992]. 
54p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-79ET10815. (CONF-920677-6: 30. symposium on 
engineering aspects of magnetohydrodynamics, Baltimore, MD 
(United States), 29 Jun - 2 jul 1992). Order Number DE92014182. 
Source: OSTI; NTIS; GPO Dep. 

Preparation for the Proof-of-Concept (POC) tests began at the 
University of Tennessee Space Institute (CFFF) with development 





of magnetohydrodynamic technology in the early 1960s. Historical 
aspects of the POC are given. Work is underway now to complete 
the necessary analyses, such as metallurgical analyses of corro- 
sion specimens, data analysis and report preparation. Therefore, 
this summary is a preliminary assessment of the results obtained 
during the 2000-hour POC test program. (VC) 


21700 (DOE/ET/10815—191) Atmospheric stability studies 
at the Coal-Fired Flow Facility and the Component Develop- 
ment Integration Facility. Casey, J.L. (Tennessee Univ., 
Tullahoma, TN (United States). Space Inst.); Heck, S.R. Tennessee 
Univ., Tullahoma, TN (United States). Space Inst. [1992]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-79ET10815 ;AC22-881D12735. (CONF-920677-1: 
30. symposium on engineering aspects of magnetohydrodynamics, 
Baltimore, MD (United States), 29 Jun - 2 jul 1992). Order Number 
DE92013697. Source: OSTI; NTIS; GPO Dep. 

Atmospheric stability studies have been carried out at both the 
Component Development Integration Facility (CDIF) and the 
Coal-Fired Flow Facility (CFFF) for the past ten years. The charac- 
terization of atmospheric conditions has been accomplished using 
a combination of Monostatic Acoustic Radar and Radiosonde/Pilot 
Balloon studies at the CDIF and Monostatic Acoustic Radar at the 
CFFF. Acoustic radar has long been employed in the remote study 
of atmospheric stability conditions in conjunction with pollutant dis- 
persion studies. In detailed studies radar data are used in concert 
with intrusive radiosonde measurements to ascertain the physical 
characteristics of atmospheric inversion layers. The principle extent 
of the study at both facilities has been so far the collection and in- 
terpretation of acoustic radar data. 


21701 (DOE/PC/90274-T14) MHD Integrated Topping -_ 
Project: Twelfth quarterly technical progress report, May 1 
1990—July 31, 1990. TRW Space and Technology Group, Redondo 
Beach, CA (United States). Applied Technology Div. Jan 1992. 
187p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-87PC90274. (MHD-ITC—91-039). Order Num- 
ber DE92013904. Source: OSTI; NTIS; GPO Dep. 

The Magnetohydrodynamics (MHD) Integrated Topping Cycle 
(ITC) Projects represents the culmination of the proof-of-concept 
(POC) development stage in the US Department of Energy (DOE) 
program to advance MHD technology to early commercial develop- 
ment stage utility power applications. The project is a joint effort, 
combining the skills of three topping cycle component developers: 
TRW, Avco, and Westinghouse. TRW, the prime contractor and 
system integrator, is responsible for the 50 thermal megawatt (50 
MW,;) slagging coal combustion subsystem Avco is responsible for 
the MHD channel subsystem (nozzle, channel, diffuser, and power 
conditioning circuits), Westinghouse is responsible for the current 
consolidation subsystem. 
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21702 (DOE/METC/C—92/7014) Research issues in molten 
carbonate fuel cells: Pressurization. Williams, M.C.; George, 
T.J. USDOE Morgantown Energy Technology Center, WV (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-920801-2: 27. intersociety energy conver- 
sion engineering conference, San Diego, CA (United States), 3-7 
Aug 1992). Order Number DE92011755. Source: OSTI; NTIS; 
GPO Dep. 

The issue of pressurization is a complex and controversial one 
involving many engineering design variables. There are among the 
molten carbonate fuel cell (MCFC) developers and researchers dif- 
ferences in the relative perceived importance of these variables in 
the MCFC power plant systems determined to be of interest. These 
variables significantly affect MCFC system economics and com- 
mercial viability. While developing at pressure at this time may not 
be necessary to commercialize the MCFC, there are potential ben- 
efits of operating MCFC’s at pressure. In this paper, the authors 
identify the advantages and disadvantages of operating the MCFC 
at pressure. Potential problems are discussed. The large and small 
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power plant system implications of operating at pressure are quali- 
fied. Some recommendations are made. The overall goal of this 
paper is to create interest and motivate research in the area. (VC) 


21703 (ETDE/JP-mf-92526262, pp. 63-69) Development of 
tuel cell power generation technique.: State of development of 
solid electrolyte fuel cells. Morioka, M. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). New 
Energy Development Organization, Tokyo (Japan). Oct 1991. 86p. 
(In Japanese). In NEDO fuel/storage technology subcommittee 
(11th business reporting conference). Order Number DE92526262. 
Source: OSTI; NTIS (US Sales Only). 

The 11th NEDO Business Reporting Conference (October 1991) 
presented a report on the state of developing solid electrolyte fuel 
cells. The plan calls for achieving the search for technologies to 
manufacture cell structuring elements leading to an expanded cell 
construction and the verification of power generation performances 
by the end of fiscal 1991. The results achieved to date are summa- 
rized as follows: Developments were made on a ceramic separator 
of the supported film system which has an LaCr0g film formed on 
an LaSrMn0, substrate, and an alloy separator which is made of 
an Ni-Cr-Fe-Al alloy coated with an La-based oxide. A unit cells 
using these separators generate about 0.55V, 300 mA/cm?. 
Technologies developed to stack structural members including in- 
terconnectors to co-sinter them include the two-step co-sintering 
process and the supported film type interconnector method. Dis- 
cussions are also given on a composite electrode technology 
having features in electrode construction, a technology to densify 
the electrolyte by means of plasma thermal spraying, and film 
thickness reducing technologies. 9 figs. 


21704 (ETDE/JP-mf-92526262, pp. 70-78) Current status of 
research and development of molten carbonate fuel cell power 
generation system. Ayata, H. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). New Energy 
Development Organization, Tokyo (Japan). Oct 1991. 86p. (in 
Japanese). in NEDO fuel/storage technology subcommittee (11th 
business reporting conference). Order Number DE92526262. 
Source: OSTI; NTIS (US Sales Only). 

The 11th NEDO Business Reporting Conference (October 1991) 
presented a report on the state of developing molten carbonate 
fuel cells. In the second period from 1987 to 1997 with the final 
aim of developing a 1 MW class plant, developments are under 
way on 100 KW class stacks and ancillary devices toward the 
intermediate evaluation in fiscal 1993. Such researches as increas- 
ing cell areas and service life and pressurizing technologies are 
being moved forward using the following three systems: The total 
operating time of the world’s largest normal-pressure stacks in the 
composite large-size cells has reached 1600 hours. Prototype 25 
kW class pressurized stacks were fabricated to identify the pres- 
surized operation characteristics, and tests were commenced. In 
long, modified type large capacity cells, 10 kW class pressurized 
stacks have operated for 1600 hours, and internally reforming cells 
of 3 kW class have operated for 5000 hours, from which character- 
istics and problems were clarified. Discussions on ancillary devices 
and systems have also progressed. 7 figs., 3 tabs. 


21705 (ETDE/JP-mf-92526262, pp. 79-86) Final results of 
the 200 KW class phosphoric acid fuel cell project. Koshimizu, 
T. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 86p. (in Japanese). In NEDO fuel/storage 
technology subdommittee (11th business reporting conference). 
Order Number DE92526262. Source: OSTI; NTIS (US Sales Only). 

The 11th NEDO Business Reporting Conference (October 1991) 
presented a report on the course of developing the phosphoric acid 
fuel cell power generation system. This research has started in 
1986 under the Moonlight Project and ended successfully in March 
1991. The project has resulted in erecting a fuel cell power genera- 
tion system for remote islands aimed mainly at a parallel operation 
with a diesel generator, and a business-use fuel cell system aimed 
mainly at finding an operation method to suit best the fluctuation in 
heat and power demand. These systems have been operated for 
research purposes. The former system, consisting of 200 kW fuel 
cells (100 kW stack x2 units in series), has achieved a 6880-hour 
operation, accomplishing the efficiency target, the environmental 
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target and the possibility of unmanned operation. The latter system 
has operated for one year a 200 kW class heat-power supply sys- 
tem for a hotel air conditioning, achieving the targets for both 
generation efficiency and overall efficiency (80.2%). Capability of 
unmanned operation was verified for both power load following op- 
eration and interlinked operation. 5 figs., 2 tabs. 


21706 (EUR-12877) New electrocatalysts for the acid 
methanol fuel cell. Vielstich, W. (Bonn Univ. (DE). Inst. fuer 
physikalische Chemie). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 141p. Contract No. EN3E-0072D 
(B). Source: OSTI; NTIS (US Sales Only); INIS. 

A large number of alloys of non-noble metals with platinum was 
studied as methanol catalyst, using cyclic voltammetry and current- 
time transients. One Pt-ternary system was discovered to be more 
active than any other catalytic material studied up to now. At a po- 
tential of 300 mV vs. RHE and ambient temperature a current 
density of 50 to 70 mA/cm? was obtained. Investigations by on-line 
MS and ECTDMS show in agreement with charge measurements 
on platinum single crystals that the methanol adsorbate is a mixture 
of COH,, and CO,,. The nature of the strongly adsorbed interme- 
diate was studied by in-situ FTIR investigation of polished alloy 
surfaces. The coverage with CO, poisoning the electrode surface, 
strongly depends on the kind of alloy. Metal porphyrin or polyacry- 
lonitrile based electrocatalysts offer an economic way to obtain 
oxygen electrodes with selective catalytic behavior in methanol so- 
lution. Teflon-bonded porous carbon electrodes up to a size of 20 
cm? have been tested successfully at ambient temperatures and 
60°C. Long duration tests on half cells have been performed over 
more than 2500 hrs and more than 100 Ah/cm?. Two methanol fuel 
cells have been built for demonstration. 88 refs.; 82 figs. 


21707 (EUR-13103) Solid oxide fuel cell systems study. 
Melman, A.G. (Nijverheidsorganisatie TND, Apeldoorn (NL)); 
Woudstra, N.; Erdie, E.; Lilley, P.D.; Dicks, A.L.; Carpenter, R.J.; 
Lander, D.F. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 424p. Contract EN 3E-0165-NL. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of the study was to evaluate the longterm economic 
feasibility of SOFC-systems both for electricity generation and for 
combined heat and power production, based on comprehensive 
computerized thermodynamic system calculations. Two different ap- 
plications - and therefore two different concepts - were considered: 
- a small scale type of plant of 200 kW for CHP, delivering heat 
and power to a non-specified industrial user, - a large scale type of 
plant of 100 MW (suitable for scaling up). This plant includes both 
a fuel cell system and a bottoming cycle to utilize the heat for max- 
imum power production. Economic prospects have been evaluated 
by a DCF analysis for the most promising configurations, concen- 
trating on a comparison of allowable and estimated investment. 


21708 (NEI-DK-870) Phosphoric acid fuel cell technology. 
Xiao Gang. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Kemisk Lab. A. Aug 1991 143p. Contract ENS-151/89-32. Order 
Number DE92518891. Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

The overall aim was the development of phosphoric acid fuel 
cells with the emphasis on finding alternative electrolytes, and on 
the optimization of manufacture of high surface area gas-diffusion 
electrodes and electrolyte retaining matrices. An introduction to fuel 
cells is given, literature on phosphoric acid fuel cells is reviewed 
and the experimental phosphoric acid fuel cell developed is de- 
scribed. The cell heating devices, fuel gas flow system and cell 
test equipment are outlined. Preparation of the gas-diffusion 
electrodes and the electrolyte matrices are explained. The electro- 
chemical charateristics of the modified electrolytes and the fuel cell 
performance when the modified electrolytes were used are de- 
scribed in addition to the specific conductivity measurements of 
some of the modified electrolytes. A conclusion is that the im- 
proved cell performance with the modified electrolytes is not due to 
any increase of the conductivity of the modified electrolytes. Con- 
ductivity measurements of the CF3;SO3H-H3PO,4-H2O mixtures of 
concentration and temperature are presented. (AB) (72 refs.). 
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Refer also to citation(s) 21220, 21233, 21239, 21240, 21241, 
21243, 21245, 21654, 21795, 22038 


21709 (ANL/CP-75431) Weatherization and minority energy 
use: A preliminary analysis. Earl, E.V.; Collins, N.E. Argonne Na- 
tional Lab., IL (United States). [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9206158-2: Socioeconomic energy research and analysis 
conference, Baltimore, MD (United States), 27-28 Jun 1992). Order 
Number DE92013047. Source: OSTI; NTIS; GPO Dep. 

This paper presents an analysis of the patterns of minority and 
non-minority energy consumption with and without weatherization 
measures. The behavior of the household in response to a 
weatherization-induced income gain is modeled using ANL’s Minor- 
ity Economic Assessment Model (MEAM). Weatherization is then 
examined from a programmatic perspective in light of the MEAM 
findings. This work is the first part of a larger analysis to assess 
the economic impact of weatherization on minority households and 
to examine the reallocation of LIHEAP funds to weatherization. 
Several limitations of this analysis are discussed. 


21710 (ANL/CP-75702) An analysis of residential energy 
consumption and expenditures by minority households by 
home type and housing vintage. Poyer, D.A. Argonne National 
Lab., IL (United States). [1992]. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9206158-1: Socioeconomic energy research and analysis 
conference, Baltimore, MD (United States), 27-28 Jun 1992). Order 
Number DE92013043. Source: OSTI; NTIS; GPO Dep. 

In this paper a descriptive analysis of the relationship between 
energy consumption, patterns of energy use, and housing stock 
variables is presented. The purpose of the analysis is to uncover 
evidence of variations in energy consumption and expenditures, 
and patterns of energy use between majority households (defines 
as households with neither a black nor Hispanic head of house- 
hold), black households (defined as households with a black head 
of household), and Hispanic households (defined as households 
with a Hispanic head of household) between 1980 (time of the first 
DOE/EIA Residential Energy Consumption Survey, 1982a) and 
1987 (time of the last DOE/EIA Residential Energy Consumption 
Survey, 1989a). The analysis is three-dimensional: energy con- 
sumption and expenditures are presented by time (1980 to 1987), 
housing vintage, and housing type. A comparative analysis of 
changes in energy variables for the three population groups — ma- 
jority, black, and Hispanic — within and between specific housing 
stock categories is presented. 


21711 (BNL-47452) Prospects for residential oll burners 
with reduced emissions. Butcher, T.A. (Brookhaven National 
Lab., Upton, NY (United States)); Krajewski, R.F.; Celebi, Y.; Mc- 
Donald, R.J.; Batey, J. Brookhaven National Lab., Upton, NY 
(United States). Apr 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-92061 14-9: Annual meeting of the Air and Waste Manage- 
ment Association (AWMA), Kansas City, MO (United States), 21-26 
Jun 1992). Order Number DE92013038. Source: OSTI; NTIS; 
GPO Dep. 

In considering the emissions characteristics of residential oil 
heating equipment it is important to consider the magnitude of 
these emissions relative to all other sources. Laboratory and field 
test data show that home oil burners produce very low levels of 
pollutants when compared to all other combustion sources in the 
US. Home oil burners are relatively clean burning and produce less 
air pollution than the average combustion source in the US. This is 
especially true for carbon monoxide, particulates, and hydrocar- 
bons, which are a small fraction of the average emission of other 
combustion equipment. In this paper results are presented of emis- 
sion tests done with a number of oil burners selected as being 
representative of modern equipment or representing a recent de- 
velopment trend or a novel approach. The primary purpose of this 





work was to provide a benchmark of what oil equipment can do to- 
day and what the effects of some of these alternative designs are 
on emissions. 


21712 (CONF-9203155—1) Alternative working fluids for 
unitary equipment: A research ive. Baxter, V.D. Oak 
Ridge National Lab., TN (United States). [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From EPRI working fluids for unitary air conditioners 
and heat pumps research workshop; Dallas, TX (United States); 
24-26 Mar 1992. Order Number DE92014446. Source: OSTI; 
NTIS; GPO Dep. 

This paper deals with present and planned ORNL activities to 
characterize alternatives to R-22 for unitary heat pump and air- 
conditioning applications. Results of small-scale bread-board tests 
of potential alternatives R-32, R-134a, R-152a and R-143a are dis- 
cussed. Portions of the AFEAS/DOE global warming impact study 
dealing with the unitary application are summarized. Methods for 
leak detection with the new refrigerants are discussed. 


21713 (DOE/BP-1218) Radon 3-month/12-month field 
study. Graham, T.A. Ronson Management Corp., Alexandria, VA 
(United States). Jul 1988. 82p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92013349. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this project was to assess the prediction of the 
annual average radon concentration in a residence from any three 
month average measurement. Site specific data and monitoring re- 
sults from over 300 sites in the BPA service are were collected. 
The data to determine the existence of a pattern of seasonality in 
indoor radon concentrations were analyzed. An algorithm, utilizing 
linear regression analysis, to estimate the annual average concen- 
tration from a three month average measurement and analyze the 
reliability of the estimate was developed. 


(DOE/BP—1757) Influence of subslab aggregate per- 
meability on subsiab ventilation performance: Final 
Gadgil, A.J. (Lawrence Berkeley Lab., CA (United States)); Bon- 
nefous, Y.C.; Fisk, W.J.; Nematollahi, A.; Prill, R.J. Lawrence 
Berkeley Lab., CA (United States); Washington State Energy Of- 
fice, Olympia, WA (United States). Sep 1991. 73p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098 ;AI79-90BP06649 ;FC79-82BP34623. Order Number 
DE92013331. Source: OSTI; NTIS; GPO Dep. 

The effectiveness of the technique of subslab ventilation (SSV) 
for limiting radon entry into basements was investigated through 
complementary experimentation and numerical modeling. Determi- 
nation of the impact of subslab aggregate permeability on SSV 
performance was a primary objective. Subslab pressure fields 
resulting from SSV were measured in six well-characterized base- 
ments, each with a different combination of soil and aggregate 
permeability. The relationship between air velocity and pressure 
gradient within the three types of aggregate installed beneath the 
basement slabs was measured in the laboratory. A new numerical 
model of SSV was developed and verified with the field data. This 
model simulates non-Darcy flow in the aggregate. We demonstrate 
that non-Darcy effects significantly impact SSV performance. Field 
data and numerical simulations indicate that increasing the aggre- 
gate permeability within the investigated range of 2. x 10-* m* to 
3. x 10-7 m? substantially improves the extension of the subslab 
pressure field due to SSV operation. Subslab pressure field exten- 
sion also improves as soil permeability decreases between 10-° 
m? and 10-*° m?. With a slab-wall gap thickness of 1 mm and the 
range of aggregate permeability investigated, further reductions in 
soil permeability do not significantly improve the subslab pressure 
field extension. Sealing of cracks in the slab and excavation of a 
small pit where the SSV pipe penetrates the slab also dramatically 
improve this pressure field extension. A large ratio of aggregate 
permeability to soil permeability reduces the need for large depres- 
surizations at the SSV pit. Our findings are consistent with the 
results of prior field studies; however, our understanding of SSV is 
improved and the dependence of SSV performance on the relevant 
parameters can now be quantified with the model. 
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21715 (DOE/BP-1800) Radon monitoring results from 
BPA's residential conservation programs: Report No. 14. US- 
DOE Bonneville Power Administration, Portland, OR (United 
States). Jan 1992. 34p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92013329. Source: OSTI; NTIS; 
GPO Dep. 

Listed on the following pages are the accumulated results of the 
Bonneville Power Administration regionwide Residential Conserva- 
tion Programs radon monitoring received as of January 1, 1992. 
This data represents only those readings within the service areas 
of utilities (and the State of Washington, Department of Community 
Development) who participate in the Residential Weatherization, 
Super Good Cents, and Northwest Energy Code Programs. Sev- 
eral areas in the Pacific Northwest are excluded in this evaluation. 
In addition, the amount of results received is heavily weighted by 
the number of homes monitored through large utility conservation 
programs located in Western Oregon and Washington. Due to 
these limitations, we do not recommend that any conclusions be 
made on a statewide or regionwide basis. We have provided this 
regional and statewide data for illustrative purposes only. This re- 
port provides a summary of all the data collected for weatherized 
existing homes (WXN) or new homes built to model conservation 
standards (MCS) in the States of Oregon, Washington, Idaho, 
Montana, and Wyoming. Specific data is listed by US Geological 
Survey designated range and township locations. The specific data 
listed by range and township includes only those townships with a 
minimum of five radon readings. This has been done to protect the 
privacy of those residences participating in the program. The radon 
measurement results contained in this report were conducted by 
passive alpha-track radon detectors. The Conservation Programs 
require that the detectors be placed in residences for a minimum of 
3 winter months, up to 1 year in length. 


21716 (DOE/BP-1828) A bullder’s guide to Super Good 
Cents contruction and sales. USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States); Oregon State Univ., Corvallis, 
OR (United States). Extension Energy Program. Mar 1992. 23p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92015693. Source: OSTI; NTIS; GPO Dep. 

This Builder's guide describes the Super Good Cents ® program 
and the benefits available to participating builders. It explains the 
program standards and the typical building techniques used by Su- 
per Good Cents builders. Finally, the guide tells how you can 
participate and answers many of the questions asked by builders 
about the Super Good Cents program. 


21717 (DOE/BP-1832) Research projects in residential 
technology. USDOE Bonneville Power Administration, Portland, 
OR (United States). Residential Technology Section. Mar 1992. 
27p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92013330. Source: OSTI; NTIS; INIS; GPO Dep. 

This document reports the energy efficiency technology re- 
search, development and demonstration (RD&D) activities in the 
residential sector at the Bonneville Power Administration (BPA). It 
provides a brief description of recently completed and ongoing pro- 
jects sponsored by the Residential Technology Section at BPA. On 
each project’s one page summary, the project's objectives, study 
approach and results thereof, are presented. Where reports or 
other publications are available, that information is also supplied. 
The contact person for each project, usually the project manager, 
is listed. A complete listing of available publications from previously 
completed projects is included. 


21718 (DOE/BP/23821-8) Appliance analysis: Residential 
Construction Demonstration Project Cycle 2. Quaid, M.; Kunkle, 
R.; Lagerberg, B. Washington State Energy Office, Olympia, WA 
(United States). Aug 1991. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC79-85BP23821. Order 
Number DE92013575. Source: OSTI; NTIS; GPO Dep. 

The appliance use of RCDP-2 homes was analyzed to determine 
whether significant differences existed in houses that had efficient 
appliances (domestic hot water (DHW) and refrigerators) compared 
to those with appliances not considered efficient. Specific analyses 
addressed: (1) DHW and refrigerator appliance end uses; (2) 
whole house and space heat energy use; and, (3) interaction ef- 
fects between appliance use and space heating energy use. 
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21719 (DOE/BP-39833-51) Harmonic and power character- 
istics of electronic ballasts for fluorescent lighting 
applications: Energy smart design: Ballast technical refer- 
ence. Lorusso, A. (Northeast Utilities, Hartford, CT (United 
States)); Bowes, K.B. USDOE Bonneville Power Administration, 
Portland, OR (United States). Feb 1992. 108p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92013816. Source: OSTI; NTIS; GPO Dep. 

This study was conducted to investigate the harmonic and power 
characteristics of electronic ballasts used in fluorescent lighting ap- 
plications. A total of 108 tests were performed on 54 different 
ballasts from six different manufacturers. Ninety-four of these tests 
were performed on electronic ballasts. The remaining 14 tests were 
performed on energy-saver magnetic, and standard magnetic bal- 
lasts for comparison purposes with the electronic ballasts. Results 
of this study indicate that there is a wide variation in performance 
among the electronic ballasts tested with respect to harmonic cur- 
rent generation and power consumption. The range of values in 
total harmonic distortion (THD) for all ballasts tested was 4.8 to 
56.1%. It was found that 40% of the electronic ballasts tested ex- 
ceeded 30% THD. (At high levels of current THD, neutral current 
can exceed phase currents in 4 wire, wye connected lighting sys- 
tems. The 30% THD figure utilized in this study incorporates a 
safety margin to allow for lighting system phase current imbalance 
and variations in individual ballasts). Power factor of tested elec- 
tronic ballasts was found to be excellent - in the range of 0.88 lag 
to 0.86 lead. Data recorded in this study may prove useful in en- 
couraging manufacturers to produce electronic ballasts of lower 
harmonic generation and higher efficiency. 10 refs. 


21720 (DOE/ID/12707—-T1) Advanced heat pump for the re- 
covery of volatile organic compounds: Phase 1, Conceptual 
design of an advanced Brayton cycle heat pump for the recov- 
ery of volatile organic compounds: Final report. Minnesota 
Mining and Mfg. Co., St. Paul, MN (United States). Corporate Re- 
search Labs.; Nuclear Consulting Services, Inc., Columbus, OH 
(United States). Mar 1992. 97p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC07-881D12707. Order 
Number DE92011592. Source: OSTI; NTIS; GPO Dep. 

Emissions of Volatile Organic Compounds (VOC) from stationary 
industrial and commercial sources represent a substantial portion 
of the total US VOC emissions. The “Toxic-Release Inventory” of 
The US Environmental Protection Agency estimates this to be at 
about 3 billion pounds per year (1987 estimates). The majority of 
these VOC emissions are from coating processes, cleaning pro- 
cesses, polymer production, fuel production and distribution, foam 
blowing,refrigerant production, and wood products production. The 
US Department of Energy's (DOE) interest in the recovery of VOC 
stems from the energy embodied in the recovered solvents and the 
energy required to dispose of them in an environmentally accept- 
able manner. This Phase | report documents 3M’s work in close 
working relationship with its subcontractor Nuclear Consulting 
Services (Nucon) for the preliminary conceptual design of an ad- 
vanced Brayton cycle heat pump for the recovery of VOC. Nucon 
designed Brayton cycle heat pump for the recovery of methyl ethyl 
ketone and toluene from coating operations at 3M Weatherford, 
OK, was used as a base line for the work under cooperative 
agreement between 3M and ODE. See appendix A and reference 
(4) by Kovach of Nucon. This cooperative agreement report evalu- 
ates and compares an advanced Brayton cycle heat pump for 
solvent recovery with other competing technologies for solvent re- 
covery and reuse. This advanced Brayton cycle heat pump is 
simple (very few components), highly reliable (off the shelf compo- 
nents), energy efficient and economically priced. 


21721 (DOE/SF/17714—T3) DOE San Francisco annual re- 
port, April 20, 1992. Ackco, Inc., Boulder, CO (United States). 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC49-88SF17714. Order Number 
DE92013616. Source: OSTI; NTIS; GPO Dep. 

This annual report focuses on the 18 subgrantees that were 
monitored by American Indian Professional Services (ACKCO), Inc. 
from September 30, 1991 to September 29, 1992. In the following 
analysis, ACKCO, inc. will proceed from the general to the specific; 
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that is from: generic findings (weaknesses) among the 18 sub- 
grantees; to summary of findings by State at the subgrantee level; 
to recommendation for technical assistance by Region and State; 
to price analysis of weatherization materials purchased by region, 
State and subgrantee. 


21722 (DTH-LET-RE-91-2) Establishment and operation of 
ground water based heat systems. Niemi Soerensen, S. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Energiteknik. Mar 1991. 209p. (In Danish). Contract EM-22622- 
204;Contract EM-VP-4.2;Contract-EM-VP-4.2.1;Co Order Number 
DE92518814. Source: OSTI; NTIS (US Sales Only). 

EFP-80; EFP-82; EFP-86. 

The thesis gives an introduction to the fundamental thermody- 
namics of heat pumps, their physical design, their operation, and 
simple economic comparisons of groundwater heat pumps and 
ground-coupled heat pumps. The working principle of a ground- 
water heat-pump is described including alternative plant 
configurations, the Danish legislation, operational experiences from 
Danish plants and from plants abroad, economics of single- and 
double-well installations and the environmental impact of using 
groundwater heat pumps for conventional space heating. A 
summary of the experiences gained during the preliminary hydro- 
geological investigations and the drilling of wells for the full-scale 
test facilities for single-well- and double-well groundwater heat 
pump plant is given. The test results are verified and compared 
with mathematical models developed for the dimensioning of well 
systems. The influence on costs and on environmental conse- 
quences of the single-well groundwater heat-pump when the 
reservoir is reheated by low-temperature heat from natural sources 
is analysed. A summary of operating experiencies and system 
studies of low- and high-temperature heat stores in aquifers is pre- 
sented and an evaluation of the technical and commercial status of 
such stores is given. A calculation procedure for the protection of 
neighbouring water works against thermal influence from ground- 
water heat pumps, and also for the siting of wells for well plants 
are presented. Technical recommendations are given for the con- 
struction of a plant and its instrumentation. (AB) (36 refs.). 


21723 (ENEA-RTI-EDNI-91-03) Reference climate for Ispra 
(Italy): Dynamic simulation of local climate. Fumagalli, S.; 
Leonardi, G. ENEA, Casaccia (Italy). Area Energetica; Milan Univ. 
(Italy). Dipt. di Fisica. 1991. 46p. (in Italian). Order Number 
DE92526480. Source: OSTI; NTIS (US Sales Only). 

With the aim of developing suitable climatic data input files to be 
used in conjunction with the use of various solar architecture de- 
sign codes (e.g., SUNCODE, FCHART, etc.) requiring simulated 
insolation, humidity and ambient temperature conditions, this study 
tested the feasibility of the TRY (monthly standard) and DRY 
(hourly basis dynamic system) reference climate models. These 
models were designed to be improvements over conventional aver- 
aging methods which do not allow the use of innovative design 
codes requiring the knowledge of the real time dependent behav- 
iour of inter-related climatic variables such as temperature, 
humidity, and direct and diffuse solar radiation. The reference site 
in this study was that of the Ispra Research Center of ENEA (ltal- 
ian Commission for New Technologies, Energy and Environment). 


21724 (ENET-9100306-2) Energy and material balances in 
construction. Strickler, B.; Steinemann, P. (eds.). Bundesamt fuer 
Energiewirtschaft, Bern (Switzerland). Mar 1991. 123p. (in Ger- 
man). Order Number DE92529431. Source: OSTI; NTIS; ENET 
Administration und Versand, Postfach 142, CH-3000 Bern 6, 
Switzerland. 

The subjects at this conference were as follows: metabolic pro- 
cesses in construction, evaluation models for eco-balances, system 
limits for energy and pollutant balances in construction, eco- 
balances in the stress field of science and economics, building 
materials - recycling and its implementation, strategy for permanent 
building. figs., tabs., refs. 


21725 (ENET—8900462/1) Computer-aided electricity con- 
sumption analysis. Eicher, H. (Dr. Eicher + Pauli AG, Liestal 
(CH)); Ruch, R.; Stalder, M. Bundesamt fuer Energiewirtschaft, 
Bern (Switzerland). Jul 1991. 44p. (In German). Order Number 





DE92515349. Source: OSTI; NTIS (US Sales Only); ENET, Elfe- 
nauweg 29, CH-3006 Bern (CH). 

Within the framework of this project, which was financed by the 
Swiss Federal Office of Energy, new methods of electricity con- 
sumption analysis in complex objects were investigated. The 
starting point was the realisation that in many systems and build- 
ings greater quantities of electricity can be saved economically. 
The preconditions for a reliable savings analysis are measurements 
of electrical consumption. For this purpose a measurement method 
is required which allows the consumption to be divided among the 
major consumers within the object with as few measurements as 
possible in the main electricity distribution system. The problem 
has been solved by the development of new low cost digital mea- 
surement technology on the basis of an MS DOS laptop computer 
and by writing a software-aided analysis method which allows the 
division of the individual consumption categories with a minimum 
number of measured consumers. (author) figs., tabs., 2 refs. 


21726 (ETDE/JP-mf-92526262, pp. 49-60) Development of 
super heat pump energy accumulation system.: Development 
of cooling-heating dual superheat pump. Miyoshi, K. (Kobe 
Steel, Ltd., Kobe (Japan)). New Energy Development Organization, 
Tokyo (Japan). Oct 1991. 86p. (in Japanese). In NEDO fuel/storage 
technology subcommittee (11th business reporting conference). 
Order Number DE92526262. Source: OSTI; NTIS (US Sales Only). 

This paper introduces a report presented at the 11th NEDO busi- 
ness reporting conference (October 1991). The target is to develop 
a system to store excess nighttime power energy and use it during 
daytime as a heating heat or cooling heat, in which a high- 
efficiency super heat pump system with screw type compressors is 
installed to produce cool water of 7°C and COP of more than 7 at 
a cooling cycle and hot water of 45°C and COP of more than 6 at 
a heating cycle. The study has started in 1980, which has been ex- 
tended to various element studies and evaluation tests using a 
bench plant, and to a fabrication of 1000 kW class pilot plant now 
under way. Evaluation tests are planned from the latter part of 
1991 to 1992. Such developmental results have been achieved so 


far as the non-azeotrope coolant and new-action type media taking 
the freon regulation into account. Studies are making steady pro- 
gresses to improve the screw rotor gear shapes for the pilot plant, 
and on elementary technologies for small-temperature difference 
condensers, evaporators and high-performance heat exchangers, 
as well as on system technologies. 13 figs., 3 tabs. 


21727 (EUR-13062) The dev of prototype expert 
systems for the application of heat exchangers and compres- 
sion cycle heat pumps in energy conservation. Heppenstall, T. 
(NEI International Research and Development Co. Ltd., Newcastie- 
on-Tyne (GB)); Halliday, G.; Vierhout, R.M.; De Jong, J.P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 48p. EC Contracts Nos EN3E.0130 NL/EN3E.0029 
UK. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the development of and experience with 
two prototype Expert Systems for the application of heat exchang- 
ers and compression cycle heat pumps in energy conversation. 
The expert system for heat exchangers is based on a comprehen- 
sive selection procedure for the application of heat exchangers in 
energy systems. In order to select a heat exchanger, the engineer 
must give typical characteristics such as pressure and temperature 
levels, flows, capacity, type of fluids and application constraints. 
This and other information allows the systems to identify the most 
suitable type of heat exchangers from about 40 different forms of 
design, for example, plate, shell and tube etc. The expert system 
for compression cycle heat pumps is based on heat demand and 
energy consumption of buildings and a conceptual design of an 
energy system. The fundamental part of the conceptual design pro- 
cess is the selection of subsystems and selection and/or addition 
of an energy saving system. A powerful tool to assist in the 
selection of a system is a rating strategy which evaluates the com- 
paritive performance of various systems under given specifications. 
A system under consideration will have different operating and 
maintenance costs and will also have characteristics which will dis- 
tinguish it from other systems. The comparison of different systems 
should therefore be made on a common basis. This common base 
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is a conventional heating system. A comparison will be made be- 
tween the basic alternative and a heating system in which a 
compression cycle heat pump can be integrated in a technical and 
economic way. The expert system is constructed in such a way 
that the engineer can ignore the heat pump if he does not want to 
install a compression cycle heat pump. 2 refs.; 6 tabs. 


21728 (EUR-13078, pp. 15-34) Comfort and passive cool 
ing. Baker, N. (Cambridge Univ. (GB)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
9004333-—: Workshop on passive cooling, Ispra (Italy), 2-4 Apr 
1990). In Passive Cooling. 304p. Order Number DE91018382. 
Source: OSTI; NTIS (US Sales Only). 

This paper is concerned with aspects of thermal comfort which 
are particularly relevant to passive cooling. A fundamental differ- 
ence between cooling in a warm climate and heating in a cool 
climate is recognised due to the relationship between the physio- 
logical neutral temperature and ambient heat sinks. The need for a 
comfort performance assessment of a building design is estab- 
lished. The notion of person cooling as distinct from space cooling 
justifies the need for a behavioural comfort model as distinct from a 
fixed state model. Brief results from simulation and field studies are 
offered to support this view. This topic is identified as one needing 
further research. Other potential research topics include, psycholog- 
ical effects, airflow design for comfort, outdoor 
non-thermal comfort - glare and noise control. 6 refs.; 15 figs. 


21729 (EUR-13078, pp. 35-48) Thermal comfort. Berger, X. 
(Nice Univ. 06 (FR)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-9004333-: Workshop on 
Passive cooling, Ispra (Italy), 2-4 ie: 1990). In Passive Cooling. 
304p. Order Number DE91018382. Source: OSTI; NTIS (US Sales 
Only). 

Thermal comfort results from physical and mental states, from 
an instantaneous equilibrium of the whole body as well as from 
adaptation phenomena, tolerances or local affections. So, a rela- 
tion based on a physical parameter to express comfort can't be no 
more than a first approach, and supplementary information is al- 
ways needed. A precise analysis of the climatic environment, of 
man’s behaviour and feeling through questionnaires, of vernacular 
architecture and local ways of life, improvement of the relations 
relative to the thermal exchanges and man’s working, all this con- 
stitutes what is to do in a view of designing and computing a suited 
dwelling. 26 refs.; 7 figs. 


21730 (EUR-13078, pp. 51-54) Passive cooling design. 
Lopez de Asiain, J. (Seville Univ. (ES)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
9004333—: Workshop on passive cooling, Ispra (Italy), 2-4 Apr 
1990). In Passive cooling. 304p. Order Number DE91018382. 
Source: OSTI; NTIS (US Sales Only). 

After the creation of the cooling section creation within task XI 
Passive Solar Commercial Buildings of the International Energy 
Agency, the first postulates of this section are presented. 


21731 (EUR-13078, pp. 55-56) Microclimate. Lopez de 
Asiain, J. (Seville Univ. (ES)). Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1990. (CONF-9004333-: 
Workshop on passive cooling, Ispra (Italy), 2-4 Apr 1990). In Pas- 
sive cooling. 304p. Order Number DE91018382. Source: OSTI; 
NTIS (US Sales Only). 

Short communication. PASSIVE SOLAR COOLING SYSTEMS/ 
cooling; MICROCLIMATES; SOLAR ARCHITECTURE; THERMAL 
COMFORT; COOLING; HEAT TRANSFER 


21732 (EUR-13078, pp. 57-62) Climatic control for the 
open spaces of the 1992 world fair, Seville, Spain. Lopez de 
Asiain, J. (Escuela Tecnica Superior de Arquitectura Seville (ES)); 
Cabeza Lainez, J.M.; Ballesteros Rguez, A.L.; Perez de Lama Hal- 
con, J. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-9004333—: Workshop on passive 
cooling, Ispra (Italy), 2-4 Apr 1990). In Passive cooling. 304p. Or- 
der Number DE91018382. Source: OSTI; NTIS (US Sales Only). 

Climatic control of open spaces can be obtained by using natural 
passive cooling sources such as: vegetation, shadow, evaporation, 
thermal inertia of soils... 7 figs. 
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21733 (EUR-13078, pp. 63-72) Numerical modelling of am- 
bience factors’ in urban environment. Peneau, J.P. (Laboratory 
CERMA, 44 - Nantes (FR)). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1990. (CONF-9004333—: 
Workshop on passive cooling, Ispra (Italy), 2-4 Apr 1990). In Pas- 
sive Cooling. 304p. Order Number DE91018382. Source: OSTI; 
NTIS (US Sales Only). 

The research field and the double dimension both objective and 
subjective of works on urban project are presented and the interest 
of using numerical images methods to control urban surroundings 
is shown in the paper. The works carried out by the laboratory 
CERMA are quickly described, more particularly aerodynamics and 
energetical solar simulations which define a simplified approach of 
comfort in outdoor spaces. The prospests of research for the Labo- 
ratory are in the field of lighting and fluid flow simulations at last 
mentionned. 9 refs. 


21734 (EUR-13078, pp. 75-98) Solar control techniques. 
Yannas, S. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. (CONF-9004333—: Workshop on 
passive cooling, Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 
304p. Order Number DE91018382. Source: OSTI; NTIS (US Sales 
Only). 

The paper is structured in four sections. The introduction sets 
the notion of solar control as a fundamental issue in deciding the 
priorities of climate-responsive design for different building types 
and locations in Europe. The second section presents an overview 
of application contexts and means of solar control, and discusses 
design priorities and threshold conditions for different space func- 
tions and environmental design requirements. The third section 
focuses on specific solar control techniques identifying particular 
areas which appear problematic or where further work might be 
relevant. The fourth section summarises recommendations for fur- 
ther work to improve the understanding and application of these 
techniques. 26 refs.; 24 figs.; 3 tabs. 


21735 (EUR-—13078, pp. 101-110) Heat attenuation as a 
meen to limit cooling load and improve comfort. Antinucci, M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-9004333-: Workshop on passive cooling, 
Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 304p. Order Num- 
ber DE91018382. Source: OSTI; NTIS (US Sales Only). 

A short state of the art in heat attenuation studies and technol- 
ogy is presented, with reference to the climate conditions of 
Mediterranean countries. The main areas of mass, insulation, build- 
ing shape, glazing and control are considered. The main problems 
pertaining to each area are discussed and the most promising per- 
spectives illustrated. A possible scenario for a future European 
concerted action is proposed, considering both applied research, 
pre-normative studies, and industrial developments. 21 refs. 


21736 (EUR-13078, pp. 111-120) Heat attenuation and the 
thermal mass effect. Paparsenos, G.F. Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
9004333—: Workshop on passive cooling, Ispra (Italy), 2-4 Apr 
1990). In Passive Cooling. 304p. Order Number DE91018382. 
Source: OSTI; NTIS (JS Sales Only). 

The determination of the optimum thermal mass level and distri- 
bution should be one of the main objectives of an energy building 
design in which the dual requirement of cooling and heating the 
building is taken into account. Due to the interrelation of most of 
building phenomena with the thermal mass, the use of a simulation 
tool, like ESP, seems to be necessary provided that it will be en- 
riched by subroutines, experimentally verified, dealing with the 
various passive cooling techniques. Criteria of thermal mass opti- 
mality should also be reassessed taking into account either the 
free-running state of a building or that with an auxiliary cooling and 
heating plant. 18 refs. 


21737 (EUR-13078, pp. 123-134) Ventilative cooling: state 
of the art. Fleury, B. (ENTPE-LASH, 69 - Vaulx en Velin (FR)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-9004333-: Workshop on passive cooling, 
Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 304p. Order Num- 
ber DE91018382. Source: OSTI; NTIS (US Sales Only). 


176 ERA Vol. 17, No. 8 


Ventilative cooling represents one of the heat dissipation tech- 
niques in the building design process. In this paper, we identify the 
driving forces of natural ventilation and their implications within the 
building. We focus on the various strategies to enhance the air cir- 
culation and exhibit the limits of this cooling technique. Design 
guidelines for architects based on existing knowledge are sug- 
gested. Finally, perspectives in terms of future research actions are 
exposed. 17 refs. 


21738 (EUR-13078, pp. 135-140) Improvement of summer 
comfort by use of evaporative cooling. Millet, J.R. (Centre Sci- 
entifique et Technique du Batiment, 77 - Marne La Vallee (FR)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-9004333-: Workshop on passive cooling, 
Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 304p. Order Num- 
ber DE91018382. Source: OSTI; NTIS (US Sales Only). 

In France, air conditioning of offices is often required, especially 
in areas with high noise levels and in the Mediterranean climates. 
Evaporative cooling systems appear able to give a cost effective 
solution to the growing demand for summer comfort: hence, the 
CSTB and Gaz de France are currently conducting a joint research 
on the efficiency of such systems. On the basis of a comfort crite- 
ria, this have been done by computer simulations taking into 
account different kinds of systems, buildings, and climatic areas. 
As a general rule, the comfort level proved to be sufficient except 
in some cases, especially when the outdoor air humidity is high. A 
peculiar attention must yet be paid to the building design (thermal 
inertia, solar protection). Tests in the Gaz de France experimental 
building and a full scale operation near Paris have confirmed the 
simulation results. 9 refs.; 3 figs. 


21739 (EUR-13078, pp. 143-154) Natural cooling tech- 
niques. Santamouris, M. (PROTECHNA, Athens (GR)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-9004333—: Workshop on passive cooling, 
Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 304p. Order Num- 
ber DE91018382. Source: OSTI; NTIS (US Sales Only). 

This paper presents the state of the art on the natural cooling 
techniques. The development on the evaporative, radiative and 
earth contact cooling techniques and components is discussed. A 
classification of the existing systems and techniques is attempted 
and the knowledge on the more important of them is presented. 
Advantages and disadvantages of the classified systems are evalu- 
ated and their suitability for European climates is discussed. The 
luck of information as well as the existing scientific gaps on the 
subject are identified. Finally, future research actions are proposed 
for each topic. 60 refs.; 15 figs. 


21740 (EUR-13078, pp. 155-164) Use of an expert system 
for passive cooling design of commercial bulidings. Pecorella, 
G. (Consiglio Nazionale delle Ricerche, Palermo (IT)); Santamaria, 
A.; Silvestrini, G. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1990. (CONF-9004333—: Workshop on 
passive cooling, Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 
304p. Order Number DE91018382. Source: OSTI; NTIS (US Sales 
Only). 

The work in progress of an Expert system called ISOLDE that is 
being prepared in a specific Task of the International Energy 
Agency is presented. This program will give intelligent user support 
on energy use and thermal comfort during the design process of 
commercial buildings through general advices, simplified methods, 
detailed simulations. In particular the paper focuses on the passive 
cooling approach covered by this tool. 16 refs.; 9 figs.; 2 tabs. 


21741 (EUR-13078, pp. 165-174) Natural cooling tech- 
niques. Dominguez, S.A. (Escuela Superior de Ingenieros 
Industriales, Seville (ES)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. (CONF-9004333-: 
Workshop on passive cooling, Ispra (Italy), 2-4 Apr 1990). In Pas- 
sive Cooling. 304p. Order Number DE91018382. Source: OSTI; 
NTIS (US Sales Only). 

This paper is not intended as an exhaustive account of all the 
available natural cooling techniques, including an interminable list 
of references, the advantages and disadvantages of each tech- 
nique, and their field of application. Rather, it is intended to present 
the perspectives of future research and the topics that should be 





covered within the frame of a European concerted action. Thus, it 
will concentrate on the main obstacles and faults that we feel exist 
in the current research, and subsequently on the measures that 
should be taken to correct this. 7 figs. 


21742 (EUR-13078, pp. 177-184) Monitoring In passive 
cooling. Wouters, P. (Belgian Building Research Institute, Brussels 
(BE)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (CONF-9004333-: Workshop on passive 
cooling, Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 304p. Or- 
der Number DE91018382. Source: OSTI; NTIS (US Sales Only). 

The paper describes the possible role of monitoring activities in 
the study of passive cooling concepts. Special attention goes to 
monitoring activities for post-implementation performance analysis 
on real buildings. Various aspects of the monitoring method, the 
set-up of a monitoring campaign, accuracy aspects of monitoring 
results as well as their extrapolation are discussed. The essential 
message of the paper is the idea that the success of a monitoring 
campaign can only be guaranteed if the various aspects of the 
monitoring are well prepared and if the people managing the moni- 
toring campaign are well experienced or supported by people with 
the appropriate experience. 2 refs.; 7 figs. 


21743 (EUR-13078, pp. 185-192) An approach to summer 
performance data analysis in full scale buildings. Cusido, J.A.; 
Jorge, J.; Puigdomenech, J.; Escobar, J.J.; Esteve, J.; Mitja, A. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (CONF-9004333-: Workshop on passive cooling, 
Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 304p. Order Num- 
ber DE91018382. Source: OSTI; NTIS (US Sales Only). 

It is well-known that a considerable effort of research is needed 
in the field of bioclimatic behaviour of buildings in Mediterranean 
climates. Design and characterization of Passive Cooling Systems, 
their coupling on buildings, the microclimatic effects of close envi- 
ronment, etc., require specific working programmes based on 
experimental quantitative analysis, followed by modelization stud- 
ies. To this effect we show here the main problems we have found 
in the monitoring of full scale buildings placed in the Mediterranean 
climate and propose a possible approach to the evaluation of ther- 
mal summer behaviour, in the light of our experience during the 
Project Monitor. 4 refs.; 4 figs.; 1 tab. 


21744 (EUR-13078, pp. 195-206) Auxillary environmental 
control in passively cooled buildings. Maldonado, E. (Porto 
Univ. (PT)); Bragas, R. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. (CONF-9004333—: Workshop on 
passive cooling, Ispra (Italy), 2-4 Apr 1990). In Passive Cooling. 
304p. Order Number DE91018382. Source: OSTI; NTIS (US Sales 
Only). 

The need for auxiliary heating and cooling systems in European 
buildings is established on the basis of building physics and cli- 
matic conditions, emphasizing that cooling systems may not be 
needed in most regions if there are no large internal gains and the 
building envelope is well designed, through the use of bioclimatic 
design principles. Occupant attitudes and the consequences upon 
indoor environmental quality are also compared for the cases of 
actively and naturally controlled buildings. Ways to optimize the en- 
ergy and functional efficiencies of mechanical cooling systems are 
then discussed, including the cooling-producing equipment, distri- 
bution networks and control strategies. Finally, the major difficulties 
that now exist in modelling, sizing and designing HVAC systems 
are also presented, pointing out some topics for future research 
and standardization. 20 refs.; 8 figs. 


21745 (EUR-13078, pp. 209-220) Passive cooling: perfor- 
mance criterla/integration. Rabi, A. (Ecole Nationale Superieure 
des Mines, 75 - Paris (FR)). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1990. (CONF-9004333-: 
Workshop on passive cooling, Ispra (Italy), 2-4 Apr 1990). In Pas- 
sive Cooling. 304p. Order Number DE91018382. Source: OSTI; 
NTIS (US Sales Only). 

This paper discusses three related questions: How does one 
combine the design elements in order to obtain a successful de- 
sign. How can passive cooling be integrated into building practice, 
societal framework and consumer demands. What are the best 
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criteria for evaluating the performance of passive cooling technolo- 
gies. Examples from similar technologies are examined, to find 
guidance for the development of passive cooling. The experience 
highlights the need to pay attention to such matters as: the high 
costs (both direct and indirect) of doing something different; the im- 
portance of simplicity (in the sense of reliability and ease of use); 
and the risk of overconsumption due to unexpected occupant be- 
havior or equipment malfunction. The need for simple performance 
criteria is emphasized as means to reduce the cost of information. 
For the integration of design elements, a matrix is proposed that 
lists the elements and their potential conflicts, with each other or 
with passive heating. Drawing conclusions, various research and 
development actions are recommended, not only in the area of 
technology but also for the formulation of regulations, to create a 
favorable and economically efficient framework. 16 refs.; 3 tabs. 
21746 (EUR-13078, pp. 221-230) An approach to integrat- 
ing cooling devices in bulidings. Frangoudakis, A. 
(Center for Renewable Energy Sources, Koropi (GR)). Commission 
of the European Communities, Luxembourg (Luxembourg). 1990. 
(CONF-9004333-—: Workshop on passive cooling, Ispra (Italy), 2-4 
Apr 1990). In Passive cooling. 304p. Order Number DE91018382. 
Source: OSTI; NTIS (US Sales Only). 

This paper surveys the state of integration of passive cooling de- 
vices in buildings. This survey illustrates the fact that there are no 
general prescriptions for the integration in the design of passive 
cooling devices. Further the present paper does not intend to pro- 
pose general prescriptions for the integration of cooling devices in 
design but only to illustrate a number of existing problems. 43 refs. 


21747 (EUR-13078, pp. 233-240) Passive cooling design 
support and tools. Serra, R. (Escuela Tecnica Superior de Arqui- 
tectura, Barcelona (ES)); Coch, H. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. (CONF-9004333-: 
Workshop on passive cooling, Ispra (Italy), 2~4 Apr 1990). In Pas- 
sive Cooling. 304p. Order Number DE91018382. Source: OSTI; 
NTIS (US Sales Only). 

This presentation intends to give a general vision of the state of 
the art in passive cooling and to overview some of the design tools 
developed for this problem. This analysis try do define first what 
should be intended as cooling in architectural planning, as second 
all the design tools analyzed have been evaluated from the point of 
view of architects. The conditions for a design tools to be really us- 
able and to support the project in each level of its definitions have 
been considered, finally the requirements for a satisfactory tools 
have been resumed. 


21748 
for passive cooling for european research. Peck- 
ham, R.J. (Commission of the European Communities, Ispra (IT). 
Joint Research Centre). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. (CONF-9004333-: 
Workshop on passive cooling, Ispra (Italy), 2-4 Apr 1990). In Pas- 
sive cooling. 304p. Order Number DE91018382. Source: OSTI; 
NTIS (US Sales Only). 

Design support aids and tools for passive cooling are viewed in 
the context of the wider fiekis of tools for passive solar and general 
building design. Some areas of weakness in the current systems 
and methods are identified, and some suggestions are made for 
improvements which could receive Community support. The sug- 
gestions made include improvements to user friendliness, reliability 
and cost effectiveness of tools, and better validation, documentation 
and guidance on their use. It is also proposed that efforts towards 
the creation of an integrated design support environment should be 
encouraged. Further suggestions are made to help improve our un- 
derstanding of the use of design aids in practice and to encourage 
their more widespread introduction and diffusion. 10 refs. 


21749 (EUR-13078, pp. 253-262) Computer modeling and 
cooling strategles. Butera, F.M. (Palermo Univ. (IT)); Gurses, 
A.C. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. (CONF-9004333-: Workshop on passive cooling, 
Ispra (Italy), 2-4 Apr 1990). In Passive cooling. 304p. Order Num- 
ber DE91018382. Source: OSTI; NTIS (US Sales Only). 

Comfort conditions in a warm/hot environment can be achieved 
by means of several cooling strategies ranging from the obvious 


(EUR-—13078, pp. 241-250) Design support and tools 
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sun shading to the less obvious radiant cooling. These strategies 
are identified and three selected computer models are evaluated in 
terms of their capability to cope with them. The result is that the 
most popular or sophisticated computer models available are not 
able to deal with passive cooling. Also the problem of is the inter- 
face between currently available computer models and their final 
users, the architects, is analyzed. Results are discouraging, in the 
sense that a bridging language between thermal analysis and de- 
sign must be found (a computer mode! moving in this direction is 
briefly described: it is a model specialized in cooling issues). The 
following main needs are identified: (i) development of new compo- 
nents for passive cooling; (ii) development of new modeling 
approaches and capabilities; (iii) efforts for overcoming the lan- 
guage misfit between analysts and architects. 5 refs.; 3 figs.; 1 tab. 


21750 (EUR-13078, pp. 263-272) A general model for cook 
ing design. Calderaro, V. (Rome Univ. (IT)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 
9004333-: Workshop on passive cooling, Ispra (Italy), 2-4 Apr 
1990). In Passive Cooling. 304p. Order Number DE91018382. 
Source: OSTI; NTIS (US Sales Only). 

To increase of diffusion on the bioclimatic architecture is neces- 
sary to make the calculation method easy to use for designers. In 
particular the available calculation method for analytical, based on 
transfer functions or finite elements method, or those made for 
simplified calculations, are generally very complex to use. Is nec- 
essary to develop methods of analytical type and simplified more 
friendly to use. The present work shows the results obtained with a 
simulation model in respect with the previous conditions, to esti- 
mate heating and cooling systems performance, and also a 
simplified method, in which operative graphs are used, for passive 
solar systems calculations and in progress partial results of a 
method for passive cooling. 5 refs.; 9 figs. 


21751 (EUR-13078, pp. 275-288) Design support for archl- 
tects. Lewis, J.O. (University Coll., Dublin (IE)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. (CONF- 


9004333-: Workshop on passive cooling, Ispra (italy), 2-4 Apr 
1990). In Passive Cooling. 304p. Order Number DE91018382. 
Source: OSTI; NTIS (US Sales Only). 

The purpose of this paper is to review the experience of EC pro- 
grammes in providing support to building designers and to consider 
this experience in the context of passive cooling. 6 refs. 


21752 (LBL-27814, pp. 17-22) Degradation modes of 
polyethylene terephthalate used in solar applications. Odaira, 
T. (Sanyo Electric Co., Ltd., Moriguchi (Japan)); Tanemura, S.; 
Hayakawa, K. Lawrence Berkeley Lab., CA (United States). May 
1989. In Failure and degradation modes in selected solar materials: 
A review. 143p. Order Number DE90009075. Source: OSTI; NTIS. 
This article examines the degradation modes of polyethylene 
terephthalate use in solar equipment. Discussed are mechanical 
and chemical properties, photochemical degradation, thermal 
degradation, chemical degradation, and photostabilization. The 
author also identifies the need for additional research in autocat- 
alytical thermal oxidative degradation initiated by solar rays. 


21753 (LBL-27814, pp. 23-29) Fallure and degradation 
modes of sealants for insulating glazings. van Santen, N. (TNO 
inst. of Applied Physics, Delft (Netherlands)). Lawrence Berkeley 
Lab., CA (United States). May 1989. In Failure and degradation 
modes in selected solar materials: A review. 143p. Order Number 
DE90009075. Source: OSTI; NTIS. 

Insulating glass glazings are generally adopted in the building in- 
dustry. The advantages are evident: energy savings and better 
comfort in winter. Special products with low-emittance coatings are 
being marketed with improved performance characteristics, and 
combinations with laminated glass show excellent acoustical char- 
acteristics. But even with these advantages, insulating glass has 
introduced durability questions. In single glass glazing, the main 
degradation mode consists of weathering of the outer glass sur- 
face. The degradation of insulating glass glazing is more complex. 
In this chapter a summary will be given for the main degradation 
and failure modes noted for insulating glazings. 
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21754 (NEI-DK-851) Ecology centre for low energy homes. 
Arkitektfirmaet Baek og Simonsen, Aarhus (Denmark); Plan og 
Projekt A/S, Aabyhoej (Denmark). Mar 1992 36p. (In Danish). Con- 
tract ENS-51191-91.0001. Order Number DE92518884. Source: 
OSTI; NTIS (US Sales Only). 

A description of an investigation of potentials for reducing re- 
source consumption in connection with the establishment of new 
buildings based on a building complex situated 5 kilometers to the 
north of Aarhus in Denmark. The inhabitants of these buildings 
should also be able to lead lives based on ecological concepts. An 
ecology centre is located on the site, and all the homes are 
connected to a zone of ecological installations. In the former, moni- 
toring and registration of resource consumption takes place. The 
latter is a zone where all rooms containing installations are placed. 
It is concluded that both architecturally and technologically it is an 
advantage to gather communal functions in one place, resource 
consumption was reduced and money was saved. (AB). 


21755 §§(NEI-DK-855) Comparison of electric and gas cook- 
ers. Teknisk Note, 3/1991. Spiegelhauer, B.; Schweitzer, J. Dansk 
Gasteknisk Center A/S, Hoersholm (Denmark). Oct 1991 47p. (in 
Danish). Order Number DE92518816. Source: OSTI; NTIS (US 
Sales Only). 

Four types of gas and electric cookers were tested, some of 
each (gas and electric) had traditional plates and others of each 
had halogen or ceramic ones. Water boiling tests were carried out 
under the same conditions in all cases. Pollutive emission tests, 
the efficiency of the ovens and surface temperature tests were per- 
formed on the gas stoves. Both cookers with ceramic plates were 
analysed by using infrared techniques. It was generally concluded 
that ceramic plates did not alter the heating-up times or the effi- 
ciency niveau of the electric cookers, whereas the heating-up time 
for the gas cooker increased in accordance with the reduction of 
efficiency. Efficiency was very dependent on the volume of water to 
be boiled, here the electric cookers were quicker at heating up 
large volumes of water, yet it was not possible to suddenly in- 
crease the heat, as it is in the case of gas cookers. The ceramic 
gas cookers took 30%-40% longer time to heat up in all cases. It 
was found that using gas cookers was significantly cheaper, be- 
cause of the price difference between gas and electricity, and they 
are also easier to use. Ceramic cookers have undoubtedly the 
fastest heating up time. The traditional gas cooker emits more NO, 
than the ceramic gas cooker. The various cookers and the measur- 
ing methods are described in detail. (AB). 


21756 (NEI-DK-856) Energy monitoring and control sys- 
tem in public buildings: Final report. Odgaard Mikkelsen, S. 
Koebenhavns Kommunes Raadgivende Ingenioerkontor, Copen- 
hagen (Denmark). Oct 1990 52p. Contract EE/00482/84/DK. Order 
Number DE92518866. Source: OSTI; NTIS (US Sales Only). 

The project involves energy saving in institutions for children, 
such as kindergartens etc. The aim was to see how much could be 
saved by energy control monthly, in comparison to how much 
could be saved by an electronic system working continously, and if 
the extra cost could be defended by the extra savings obtained. 
Savings are believed to originate from better technical control, and 
more emphasis put on the duties of the technical personnel which 
makes them perform their work more effectively. Two groups of 
buildings where different methods have been used and a third ref- 
erence group, were used for investigation purposes. Group one 
consists of 5 buildings, equipped with EMCS, Electronic Monitoring 
and Control System. Group two consists of 5 buildings, retaining 
their original manual control systems. Group three consists of 5 
buildings, where nothing is being done. It was found that the pay- 
back period is too long for the equipment in this project, but new 
buildings equipped with EMCS can be added at a reasonable cost, 
giving a pay-back of 37% p.a. New buildings should be equipped 
with EMCS. Because the extra cost of an EMCS outstation is 
rather small, and the more sophisticated system will lead to energy 
savings. The equipment shows trend curves. The success of the 
manual energy management is however so big that it can be rec- 
ommended to spread the system immediately to all institutions. 
The investment in manual energy management is rather small. It 
has been demonstrated that the emphasis on the work of the per- 
sonnel in the buildings pays. (AB). 





21757 (NEI-DK-871) Pilot project concerning the renova- 
tion of an older building in Copenhagen with the combined use 
of low enery solutions, transparent insulation and low temper- 
ature operation of district heating. Vejsig Pedersen, P. (Cenergia 
ApS (DK)); Balslev-Olesen, O.; Boyer Rasmussen, K. Cenergia 
ApS, Ballerup (Denmark); Fennet Consult A/S, Copenhagen (Den- 
mark); Arbejdernes Andelsboligforening, nhagen (Denmark). 
Feb 1992 75p. (In Danish). Contract ENS-51181-91.0019. Order 
Number DE92518890. Source: OSTI; NTIS (US Sales Only). 

The aim of the project was to investigate potentials for energy 
saving by retrofitting an older apartment building comprising 80 
flats in Copenhagen, Denmark. The facades of the building were 
thermally insulated and altered in order to make use of passive 
solar energy heating and it was attempted to reduce energy con- 
sumption to 30% of what it was before so that use of the return 
water in the local district heating system would be sufficient to heat 
the building. It was felt to be important that the architecture of the 
building’s facade was taken into consideration so that the 
retrofitted building was pleasing to the eye. Between the windows 
of the southern facade a vertical solar collector was constructed to 
run down the length of the wall. The ventilation air was used air 
from, for example, a ventilation heat exchanger. (AB). 


21758 (NREL/TP-261-4706) Going national with HERS and 
EEMs: Issues and impacts: The collected papers of the ne- 
tional collaborative. National Renewable Energy Lab., Gokien, 
CO (United States). Mar 1992. 215p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE92001220. Source: OSTI; NTIS; GPO Dep. 

This collection of papers is a companion volume to A National 
Program for Energy-Efficient Mortgages and Home Energy Rating 
Systems: A Blueprint for Action (NREL/TP-261-4677). The Blueprint 
reports the findings and recommendations of the National Collabo- 
rative on Home Energy Rating Systems and Mortgage Incentives 
for Energy Efficiency about a voluntary national program linking 
energy-efficient mortgages and home energy rating systems. This 
volume provides technical documentation for A Blueprint for Action. 


It consists of 55 technical issue papers and 13 special papers pre- 
pared by the technical advisory committees and some members of 
the Collaborative Consensus Committee of the National Collabora- 


tive. It also contains the bibliography and the glossary written by 
the members and staff of the National Collaborative. 


21759 (ORNL/CON-338) Numerical analysis of heat trans- 
fer by conduction and natural convection in loose-fill 
fiberglass insulation-effects of convection on thermal 
mance. Delmas, A.A.; Wilkes, K.E. Oak Ridge National Lab., TN 
(United States). Apr 1992. 87p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE92014938. Source: OSTI; NTIS; GPO Dep 

A two-dimensional code for solving equations of convective heat 
transfer in porous media is used to analyze heat transfer by con- 
duction and convection in the attic insulation configuration. The 
particular cases treated correspond to loose-fill fiberglass insula- 
tion, which is characterized by high porosity and air permeability. 
The effects of natural convection on the thermal performance of 
the insulation are analyzed for various densities, permeabilities, 
and thicknesses of insulation. With convection increasing the total 
heat transfer through the insulation, the thermal resistance was 
found to decrease as the temperature difference across the insulat- 
ing material increases. The predicted results for the thermal 
resistance are compared with data obtained in the large-scale cli- 
mate simulator at the Roof Research Center using the attic test 
module, where the same phenomenon has already been observed. 
The way the wood joists within the insulation influence the start of 
convection is studied for differing thermophysical and dynamic 
properties of the insulating material. The presence of wood joists 
induces convection at a lower temperature difference. 


(ORNL/Sub-86-17498/1) Development and proof- 
testing of advanced absorption refrigeration cycle concepts: 
Report on Phases 1 and 1A. Modahi, R.J. (Trane Co., La Crosse, 
WI (United States). Applied Unitary/Refrigeration Systems Div.); 
Hayes, F.C. Oak Ridge National Lab., TN (United States); Trane 
Co., La Crosse, WI (United States). Applied U 


nitary/Refrigeration 
Systems Div. Mar 1992. 94p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE92014933. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this project are to evaluate, develop, 
and proof-test advanced absorption refrigeration cycles that are ap- 
plicable to residential and commercial heat pumps for space 
conditioning. The heat pump system is to be direct-fired with natu- 
ral gas and is to use absorption working fluids whose properties 
are known. Target coefficients of performance (COPs) are 1.6 at 
47°F and 1.2 at 17° in the heating mode, and 0.7 at 95°F in the 
cooling mode, including the effect of flue losses. The project is di- 
vided into three phases. Phase | entailed the analytical evaluation 
of advanced cycles and included the selection of preferred con- 
cepts for further development. Phase |i involves the development 
and testing of critical components and of a complete 
breadboard version of the selected system. Phase Ill cails for the 
development of a prototype unit and is contingent on the success- 
ful completion of Phase Il. This report covers Phase | work on the 
project. In Phase 1, 24 advanced absorption cycle/fluid combina- 
tions were evaluated, and computer models were developed to 
predict system performance. COP, theoretical pump power, and in- 
ternal heat exchange were calculated for each system, and these 
calculations were used as indicators of operating and installed 
costs in order to rank the relative promise of each system. The 
highest ranking systems involve the cycle concept of absorber/ 
generator heat exchange, generator heat exchanger/absorber heat 
exchange, regeneration, and resorption/desorption, in combination 
with the NH3/H2O/LIBr ternary absorption fluid mixture or with the 
NHs3/H20 binary solution. Based upon these conclusions, the rec- 
ommendation was made to proceed to Phase Ili, the laboratory 
breadboard proof-of- concept. 


21761 (PNL-SA-20924) An automated tool for evaluating 
compliance and assistance with buliding energy 
standards during design. Quadrel, R.W.; Brambiey, M.R.; Strat- 
ton, R.C. Pacific Northwest Lab., Richland, WA (United States). 30 
Apr 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9205175-1: 
1992 international council for building research in build- 
ing standards group meeting, Montreal (Canada), 12-14 May 1992). 
Order Number DE92015095. Source: OSTI; NTIS; GPO Dep. 

In an effort to the maximum cost-effective level of en- 
ergy efficiency in new building design, energy-efficiency standards 
have become more location-specific and performance-based. As a 
resuk, standards often provide more than one path for ensuring 
and demonstrating that a design complies, but at the cost of in- 
creased complexity. In addition, the burden of remedying a 
noncompliant design rests on the designers’ knowledge and experi- 
ence, with only general guidance provided by the standards. As 
part of efforts in the US Department of Energy's (DOE’s) Advanced 
Energy Design and Operation Technologies (AEDOT) project, a 
team at DOE’s Pacific Northwest Laboratory is developing a com- 
puter program known as the Energy Standards Intelligent Design 
Tool (ES-IDT). The ES-IDT is one component of a prototype 
computer-based building design environment. It performs automatic 
compliance checking for parts of ASHRAE/IES Standard 90.1-1989 
and provides designers assistance in bringing noncomplying de- 
signs into compliance. This describes the ES-IDT, the 
functions it provides, and how it is integrated into the design pro- 
cess via the AEDOT prototype building design environment. 9 refs. 


21762 (RAL-92-008) Dynamic response factor estimation: 
a point algebraic method. Irving, A.D. Rutherford Appleton Lab., 
Chilton (United Kingdom). Jan 1992. 22p. Order Number 
DE92524646. Source: OSTI; NTIS (US Sales Only). 

Thermal response factors offer an accurate way to characterise 
the performance of building components. Although the existing 
techniques use time series methods they also require special envi- 
ronmental apparatus and boundary conditions in order to achieve 
consistent results. In this work a novel method for estimating the 
response of building components in unsteady boundary conditions 
is developed and then compared against the standard U-value 
method. The novel method uses a point algebraic technique to ex- 
tract response factor values directly from the data. The response 
values being estimated from time series statistical central mo- 
ments. The response factors represent the dynamic thermal 
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transmission and the area under the response factor is the steady 
state U-value. The U-value is determined and then compared to 
the theoretically predicted value. Linear vector and non-linear ther- 
mal systems are considered. (Author). 


3202 Transportation 


Refer also to citation(s) 21636, 21654, 21658, 22037, 22048, 
22049, 22495, 22939, 23366 


21763 (ANL/CP-—73256) a model simulation of null- 
flux magnetic suspension and . He, Jianliang; Rote, 
D.M. Argonne National Lab., IL (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Grant E8691R001;Grant DTFR53-91-X-00018. 
(CONF-9206161—1: 6. world conference on transport research, 
Lyon (France), 29 Jun - 3 jul 1992). Order Number DE92013044. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses the magnetic force computations in a null- 
flux suspension system using dynamic circuit theory. A computer 
simulation model that can be used to compute magnetic forces and 
predict the system performance is developed on the basis of dy- 
namic circuit theory. Numerical examples are presented to 
demonstrate the application of the model. The performance of the 
null-flux suspension system is simulated and discussed. 8 refs. 


(ANL/CP-73412) Evacuation modeling near a cheml- 
cal stockpile site. Newsom, D.E.; Madore, M.A.; Jaske, R.T. 
Argonne National Lab., IL (United States). [1992]. 5p. Sponsored by 
Federal Emergency Management Agency, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Grant EMW-89-E-2986. 
(CONF-9206160—1: Site impact traffic assessment: problems and 
solutions, Chicago, IL (United States), 8-10 Jun 1992). Order Num- 
ber DE92013049. Source: OSTI; NTIS; GPO Dep. 

Dynamic evacuation modeling was used as an aid in emergency 
response planning by Tooele County, Utah, location of the United 
States’ largest stockpile of unitary chemical weapons. The use of 
traffic modeling was affected both by the characteristics of the haz- 
ard and the unique topography of the area. To address these 
constraints Argonne National Laboratory, the Federal Emergency 
Management Agency, and Tooele County created a set of evacua- 
tion modeling scenarios to be stored in the county's emergency 
management information system. For use in planning, the scenar- 
ios enable the county to map out effective traffic management 
strategies. For us in exercises or emergency response the scenar- 
ios enable the county to quickly access data to make and 
implement evacuation decisions. 


21765 (ENET-—8990002/3) Concluding research report: 
shell development for electric vehicles. Bundesamt fuer En- 
ergiewirtschaft, Bern (Switzerland). 31 Dec 1990. 18p. (in German). 
Order Number DE92529434. Source: OSTI; NTIS; ENET Adminis- 
tration und Versand, Postfach 142, CH-3000 Bern 6, Switzerland. 

This research work carried out by MINIMO AG was aimed at de- 
veloping a self-supporting vehicle shell which is made entirely of 
plastic and offers maximum strength, stability, service life and 
safety whilst being very low in weight. figs. 


21766 (ETDE/JP-mf-92526108) Workshop for automobiles 
and global environment problems. Japan Automobile Research 
Inst., Tsukuba (Japan). 6 Nov 1991 84p. (in Japanese). Order 
Number DE92526108. Source: OSTI; NTIS (US Sales Only). 

The present booklet is a collection of lectures, entitled “Automo- 
biles and Global Environment Problems” and given in 1991. 
Explanation was made of worldwide trend for the global warming, 
ozonoshere destruction, desert expansion and other problems 
together with Japan’s prevention from global warming, global re- 
generation and other action plans. The fuel consumption being 
judged to be important of transport department, the USAS aim at 
lowering the cost for fuel. Raising as a policy was made of tax 
stimulation, campaign, fuel selection, infrastructural improvement in 
transport, etc., and some of which are being executed. Also, the 
improvement in engine and body is being executed or developed. 
As substitution fuel, natural gas, LPG and methanol can not be 
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much expected to restrain the carbon dioxide. In Germany, is ex- 
pected by 10 to 20% in cost for fuel through improving the engine 
and body. Putting to practical use progresses of lean combustion 
and electric automobile, too. Importance was also explained of in- 
telligent transport, intrastructural arra' of transport, traffic 
management and new traffic system. 15 refs., 39 figs., 19 tabs. 


21767 (ETDE/JP-mf-92526108, pp. 31-60) Current situation 
and future prospect of traffic flow in Europe. Berg, W. Japan 
Automobile Research Inst., Tsukuba (Japan). 6 Nov 1991. 84p. In 
Workshop for automobiles and global environment problems. Or- 
der Number DE92526108. Source: OSTI; NTIS (US Sales Only). 

This paper reviews the current situation and future prospect of 
traffic flow in Europe. At first, it describes the historical evolution of 
transport development, as for passenger travel in each country, 
passenger travel in each mode, and number of vehicles. Then, it 
discusses the problems of road transport and traffic flow for the en- 
vironment in connection with automotive technology, the reduction 
potentials of global CO2 emission to which the road traffic can con- 
tribute, the potentials of fuel consumption reduction of vehicles, the 
vehicle manufacturer's contribution, such as fuel consumption re- 
duction on the engine, and improvement of engine efficiency, the 
contribution through the choice of propulsion efficiency concept/fuel 
efficiency concept, and the vehicle user's contribution, as for effect 
of various driving habits on vehicle fuel consumption. Furthermore, 
a need for comprehensive considerations, which include material 
procurement, vehicle production, vehicle operation, and vehicle 
disposal, is proposed. Finally, an assessment of the proposal mea- 
sures is provided. 24 figs. 


21768 (ETDE/JP-mf-92526108, pp. 61-73) Globel warming 
problem and traffic system. Kashima, S. (Chuo University, Tokyo 
(Japan). Faculty of Science and Engineering). 6 Nov 1991. 84p. (In 
Japanese). in Workshop for automobiles and global environment 
problems. Order Number DE92526108. Source: OSTI; NTIS (US 
Sales Only). 

In the development of traffic demand, the demand has been be- 
ing increased of transportation which consumes much energy per 
unit transport and produces much exhaust gas to adversely 
influence the global warming. That demand is expected to be in- 
creased also from now on. The environmental problem as well as 
the safety problem was raised in the synthetic traffic system pub- 
lished in 1990 to have the concrete measures against them cite 
the activitation of information technology, compound transport, 
modal shift, etc. In the measures to be taken by the traffic system 
against the global warming, importance is judged to be focused on 
the modal shift among the cities, and decreasing in traffic quantity, 
heightening in transport efficiency and improvement in traveling 
condition of the automobiles inside the city. The modal shift among 
the cities changes the share to the traffic investment, increases the 
investment for the railway and shipping, and calls mainly for the 
quantity of traffic service and other economic measures to majorly 
use the budget expenditures. The measures against the global 
worming have the phase that the participator in making them feels 
himself satisfied with it. 3 figs., 13 tabs. 


21769 (LA-UR-92-1157) Simulation of traffic flow and con- 
trol using conventional, fuzzy, and adaptive methods. Bisset, 
K.R.; Kelsey, R.L. Los Alamos National Lab., NM (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9206165-—1: European 
simulation multiconference, York (United Kingdom), 1-4 Jun 1992). 
Order Number DE92013549. Source: OSTI; NTIS; GPO Dep. 

This paper describes the graphical simulation of a traffic environ- 
ment. The environment includes streets leading to an intersection, 
the intersection, vehicle traffic, and signal lights in the intersection 
controlled by different methods. The simulation allows for the study 
of parameters affecting traffic environments and the study of differ- 
ent control strategies for traffic signal lights, including conventional, 
fuzzy, and adaptive control methods. Realistic traffic environments 
are simulated including a cross intersection, with one or more lanes 
of traffic in each direction, with and without turn lanes. Vehicle traf- 
fic patterns are a mixture of cars going straight and making right or 
left turns. The free velocities of vehicles follow a normal distribution 
with a mean of the “posted” speed limit. Actual velocities depend 
on such factors as the proximity and velocity of surrounding traffic, 





approaches to intersections, and human response time. The simu- 
lation proves the be a useful tool for evaluating controller methods. 
Preliminary results show that larger quantities of traffic are “han- 
died” by fuzzy control methods then by conventional control 
methods. Also, the average time spent waiting in traffic decreases 
with the use of fuzzy control versus conventional control. 


21770 (NAL-TR-1107) Swept frequency type of ultrasonic 
inspection method for liner-propeliant separations of solid mo- 
tors. Shimizu, M. (National Aerospace Laboratory, Tokyo (Japan)). 
National Aerospace Lab., Chofu, Tokyo (Japan). May 1991. 55p. 
(In Japanese). Order Number DE92526020. Source: OSTI; NTIS 
(US Sales Only). 

This paper describes a new swept frequency type ultrasonic 
inspection method developed for inspecting effectively liner- 
propellant separations of solid rocket motors. This new method is 
based on using the one-dimensional quarter-wavelength resonance 
principle to determine the liner thickness under one free and the 
other fixed end-face boundary condition, being considered to be 
the liner’s liner-propellant separation boundary condition. Experi- 
ments by using models of the motor cases with liner and dummy 
propeliant were carried out and established the new ultrasonic in- 
spection theory and procedure in which liner-propeliant separations 
were detected by analyzing the resonance waveform. Since the 
motor cases have curved surfaces, several curved contact surface 
probes were developed. This method was subsequently applied to 
test successfully both the apogee and third stage motor of the H-1 
rocket of Japan during manufacturing and also at the launching 
site. Moreover, hopeful results were obtained in the tests verifying 
application of this method to the solid rocket booster of the H-2 
rocket, being in development. 36 refs., 52 figs., 10 tabs. 


21771 = (NAL-TR-1110T) GPS satellite orbit determination 


using pseudorange data: experiments and results. Miura, M. 
(National Aerospace Laboratory, Tokyo (Japan)); Yamamoto, T.; 
Hamada, Y. National Aerospace Lab., Chofu, Tokyo (Japan). May 
1991. 17p. Order Number DE92526023. Source: OSTI; NTIS (US 


Sales Only). 

In order to determine accurate orbits for the global positioning 
system (GPS) satellite constellation, a software system called 
MSOP (multi-satellite orbit processor) has been developed. MSOP 
is a software program which determines the GPS multi-satellite or- 
bits simultaneously using pseudorange data. This paper describes 
methods and strategies specific to the precise orbit determination 
of GPS satellites, with special emphasis placed on force modeling 
of the solar radiation pressure and y-bias, and reports experiments 
in which the satellite constellation accuracy of sub-ppm, required 
for the precision in geodetic applications, is confirmed. The orbit 
accuracy was evaluated from analysis of P-code pseudorange data 
collected by the Cooperative International GPS Network (CIGNET), 
being primarily based on a direct comparison with the precise 
ephemerides generated at the Naval Surface Warfare Cen- 
ter(NSWC). It was demonstrated that the accuracy of GPS satellite 
orbit determination method using pseudo’ data is better than 
0.5 ppm, namely 10 m for the satellites on the average. 15 refs., 5 
figs., 9 tabs. 


21772 (NEI-DK-811, pp. 321-334) A database model for an 
integrated route guidance and traffic control system. Lejeune, 
B. (Institut National de Recherche sur les Transports et leur Secu- 
rite, INRETS-FRANCE (FR)); Ferry, B.;  Barrachina, P. 
Kommunedata, Odense (Denmark). May 1991. 356p. (CONF- 
9105335—Vol.1: 14. Urban data management symposium, Odense 
(Denmark), 29-31 May 1991). In 14. Urban data management sym- 
posium. Vol 1. Order Number DE92506377. Source: OSTI; NTIS 
(US Sales Only). 

All over the world, several projects are currently dealing with the 
development of route guidance systems of different types such as 
autonomous navigation, dynamic/interactive route guidance, radio/ 
radiotelephone and microwave/infrared beacon based road-vehicle 
communications. A common basic requirement of all these systems 
is to dispose of a detailed description of the road network. Other 
types of data can be handled in specific ways, depending on the 
technical options, system architecture, aims and performances of 
each system. The work presented here has been carried out within 
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a DRIVE project (DRIVE V1011-CARGOES) concerning the devel- 
opment of an integrated traffic control and route guidance system, 
and is focussed on questions concerning the data in such a sys- 
tem (data collection, processing, storage, exchange...). It aims at 
providing useful information on these guestions, some methodolog- 
ical quidelines and at proposing a database model suitable for 
such an integrated system (AB). 


21773 (NEI-DK-811, pp. 335-345) Efficient collection routes 
for sanitation vehicles: A case study in five municipalities. 
Coutinho-Rodriques, J. (Department of Civil Engineering, University 
of Coimbra (PT)); Rodrigues, N.V.; Climaco, J.N. Kommunedata, 
Odense (Denmark). May 1991. 356p. (CONF-9105335—-Vol.1: 14. 
Urban data management symposium, Odense (Denmark), 29-31 
May 1991). In 14. Urban data management symposium. Vol 1. Or- 
der Number DE92506377. Source: OSTI; NTIS (US Sales Only). 

The design of efficient collection routes is an important aspect of 
solid waste management in cities. This may lead to important sav- 
ings in energy, transportation material and manpower. Even 
consequences on the urban environmental impacts may have a 
significant importance, because significant reductions in travelled 
distances cause significant reductions on noise and air 
Moreover, if the models deal with certain practical constraints such 
as not allowing U-turns or even left turns, an improvement on 
safety may be obtained for the final solution. The real problem is 
indeed very complex and even more simple formal cases are 
proved to be "NP-Hard”. Furthermore, if we intend to implement a 
microcomputer based model to be used by the municipal staff, we 
need to use heuristic procedures allowing that good solutions with 
acceptable computational costs may be obtained. In this paper a 
real study of routing of municipal garbage trucks conceming five 
cities of the central region of Portugal is presented. According to 
the collected data, we obtained about 49% savings in terms of total 
distance travelled by the vehicles (this meaning over 140000 knv 
year). To solve the underlying "Capacitated Arc Routing Problem” 
several heuristic algorithms were implemented and compared. The 
most suitable algorithm according to the complexity of the problem 
and the characteristics of the equipment (microcomputers), was se- 
lected and adapted to deal with the additional constraints of the 
real problem. (au) 20 refs. 


21774 (NEI-DK-852) Energy consumption and safety stan- 
dards for modern cars. Skriftserie. Institut for Samfundsudvikling 
og Planiaegning. AUC, 68. Vibe-Petersen, J. Aalborg Universitets- 
center (Denmark). Inst. for Samfundsudvikling og Planliaegning. 
May 1991 150p. (in Danish). Order Number DE92518817. Source: 
OSTI; NTIS (US Sales Only). 

Private cars cover 70% of the total transport of persons in Den- 
mark and thus over 50% of the total energy consumption with 
regard to the transport sector. Petrol consumption of cars can be 
dependent on the driving rhythm and evenness of traffic flow. The 
performance of cars currently to be found on the Danish roads was 
investigated, and it was found that newer cars, because of sales 
competition become constantly more efficient to run. They have a 
higher top speed and can accelerate quickly, but this means that 
under normal traffic conditions the motor runs at a lower level of 
efficiency. Small cars seem to have a better fuel economy than 
larger ones, both in relation to cylinder volume and weight. Yet this 
can be a disadvantage as traffic in urban areas generally flows un- 
evenly. A smaller car should be able to drive from 20-25 km per 
liter, it is claimed, and technology should be developed in order to 
achieve this standard, while at the same time taking safety mea- 
sures into consideration. The environment should be protected by 
reducing traffic volume, and cars should in general be both smaller 
and more robust in construction. Car manufacturers should be 
made more aware of these demands. The whole process of manu- 
facturing through to scrapping of cars should be subjected to 
environmental measures. It is also suggested that taxes should be 
raised on fuels and also on larger cars that contribute more to air 
pollution. (AB) (65 refs.). 


21775 (ORNL-6704) Costs and benefits of automotive fuel 
economy improvement: A partial analysis. Greene, D.L. (Oak 
Ridge National Lab., TN (United States)); Duleep, K.G. Oak Ridge 
National Lab., TN (United States). Mar 1992. 111p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92014940. Source: OSTI; NTIS; 
GPO Dep. 

This paper is an exercise in estimating the costs and benefits of 
technology-based fuel economy improvements for automobiles and 
light trucks. Benefits quantified include vehicle cots, fuel savings, 
consumer's surplus effects, the effect of reduced weight on vehicle 
safety, impacts on emissions of CO2 and criteria pollutants, world 
oil market and energy security benefits, and the transfer of wealth 
from US consumes to oil producers. A vehicle stock model is used 
to capture sales, scrappage, and vehicle use effects under three 
fuel price scenarios. Three alternative fuel economy levels for 2001 
are considered, ranging from 32.9 to 36.5 MPG for cars and 24.2 
to 27.5 MPG for light trucks. Fuel economy improvements of this 
size are probably cost-effective. The size of the benefit, and 
whether there is a benefit, strongly depends on the financial costs 
of fuel economy improvement and judgments about the values of 
energy security, emissions, safety, etc. Three sets of values for 
eight parameters are used to define the sensitivity of costs and 
benefits to key assumptions. The net present social value (1989$) 
of costs and benefits ranges from a cost of $11 billion to a benefit 
of $286 billion. The critical parameters being the discount rate 
(10% vs. 3%) and the values attached to externalities. The two 
largest components are always the direct vehicle costs and fuel 
savings, but these tend to counterbalance each other for the fuel 
economy levels examined here. Other components are the wealth 
transfer, oil cost savings, CO2 emissions reductions, and energy 
security benefits. Safety impacts, emissions of criteria pollutants, 
and consumer's surplus effects are relatively minor components. 
The critical issues for automotive fuel economy are therefore: (1) 
the value of present versus future costs and benefits, (2) the 
values of external costs and benefits, and (3) the financially cost- 
effective level of MPG achievable by available technology. 53 refs. 


21776 (ORNL-6710) Transportation energy data book: Edi- 
tion 12. Davis, S.C.; Morris, M.D. Oak Ridge National Lab., TN 
(United States). Mar 1992. 310p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(ORNL—5198-Ed.12). Order Number DE92014928. Source: OSTI; 
NTIS; GPO Dep. 

The Transportation Energy Data Book: Edition 12 is a statistical 
compendium prepared and published by Oak Ridge National Labo- 
ratory under contract with the Office of Transportation Technologies 
in the Department of Energy. Designed for use as a desk-top refer- 
ence, the data book represents an assembly and display of 
Statistics and information that characterize transportation activity, 
and presents data on other factors that influence transportation en- 
ergy use. The purpose of this document is to present relevant 
statistical data in the form of tables and graphs. Each of the major 
transportation modes—highway, air, water, rail, pipeline—is treated 
in separate chapters or sections. Chapter 1 compares US trans- 
portation data with data from seven other countries. Aggregate 
energy use and energy supply data for all modes are presented in 
Chapter 2. The highway mode, which accounts for over three- 
fourths of total transportation energy consumption, is dealt with in 
Chapter 3. Topics in this chapter include automobiles, trucks, 
buses, fleet automobiles, federal standards, fuel economies, and 
vehicle emission data. Household travel behavior characteristics 
are displayed in Chapter 4. Chapter 5 contains information on al- 
ternative fuels and alternatively-fueled vehicles. The last chapter, 
Chapter 6, covers each of the nonhighway modes: air, water, 
pipeline, and rail, respectively. 
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Refer also to citation(s) 20930, 21204, 21299, 21603, 21657, 
21687, 21720, 21872, 21947, 22036, 22081, 22082 


21777 (DOE/CE/23810-2B) Chemical and thermal stability 
of refrigerant-lubricant mixture with metal: Materials compati- 
bility and lubricants research on CFC-refrigerant substitutes: 
Quarterly report, 1 February 1992-31 March 1992. Huttenlocher, 
D.F. (Spauschus Associates, Inc., Atlanta, GA (United States)). Air- 
Conditioning and Refrigeration Technology Inst., Inc., Arlington, VA 
(United States); Spauschus Associates, Inc., Atlanta, GA (United 
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States). 31 Mar 1992. 28p. Sponsored by USDOE, Washington, 
DC (United States); National Inst. of Standards and Technology, 
Gaithersburg, MD (United States); Air-Conditioning and Refrigera- 
tion Technology Inst., Inc., Arlington, VA (United States). DOE 
Contract FG02-91CE23810. Order Number DE92015117. Source: 
OSTI; NTIS; GPO Dep. 

This report presents completed sealed tube stability test results 
for the R-123/mineral oil mixture and preliminary results for seven 
of the eighteen contracted refrigerant-lubricant mixtures. The R-123 
mixture was tested at 105, 150, and 175°C. The results obtained 
indicate that prolonged exposure to temperatures of about 150°C 
and higher will lead to rapid chemical deterioration of the R-123/ 
mineral oil system. Chlorotrifluoroethane (R-133a) and _ trifluo- 
roethane (R-143a) have been identified as decomposition products 
of R-123. Testing at 150 and 175°C have been completed for the 
HCFC refrigerants R-22, R-124, and R-142b with either mineral oil 
or alkylbenzene lubricants. These mixtures were very stable at the 
indicated temperatures. Testing at a higher temperature level will be 
necessary to define their upper temperature limits. Similarily, partial 
test results are available for HFC refrigerants R-32, R-125, R-134a 
(two esters), and R-143a with pentaerythritol ester lubricants at the 
150 and 175°C temperature levels. Again, all five mixtures were 
found to be extremely stable at the test temperatures and additional 
testing will be needed to establish their upper temperature limits. 


21778 (DOE/CE/40887-T1) Foundry energy conservation 
workbook. California Cast Metals Association, El Dorado Hills, CA 
(United States). Fal 1990. 229p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG01-89CE40887. 
(DOE/CH/10093-82). Order Number DE92013619. Source: OSTI; 
NTIS; GPO Dep. 

This report discusses methods for promoting energy conserva- 
tion in foundries. Use of electric power, natural gas, and coke are 
evaluated. Waste heat recovery systems are considered. Energy 
consumption in the specific processes of electric melting, natural 
gas melting, heat treatments, ladle melting, and coke fuel melting 
is described. An example energy analysis is included. (GHH) 


21779 (DOE/CH/10093-79) Evaluation of a fluidized-bed 
waste-heat recovery system: A technical case study. National 
Renewable Energy Lab., Golden, CO (United States); Energetics, 
Inc., Columbia, MD (United States). Apr 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093 ;AC01-87CE40762. Order Number DE92001224. 
Source: OSTI; NTIS; GPO Dep. 

The US DOE Office of Industrial Technologies (OIT) sponsors re- 
search and development (R&D) to improve the energy efficiency of 
American industry and to provide for fuel flexibility. Large amounts 
of heat escape regularly through the waste-gas streams of industrial 
processes, particularly those processes that use furnaces, kilns, 
and calciners. Recovering this waste heat will conserve energy; 
however, the extremely high temperatures and corrosive nature of 
many flue and exhaust gases make conventional heat recovery dif- 
ficult. One solution is a waste-heat recovery system that can 
withstand the high temperatures and rids itself of corrosion-causing 
particulates. OIT and Aerojet Energy Conversion Company recently 
completed a joint project to develop just such a system and to 
evaluate its long-term operation. This technology, called fluidized- 
bed waste-heat recovery (FBWHR), offers several advantages over 
conventional heat recovery, including high gas-side heat-transfer 
coefficients and a self-cleaning capability. The FBWHR system can 
recover heat from high-temperature, dirty waste-gas streams, such 
as those found in the metals, glass, cement, chemical, and 
petroleum-refining industries. In this multiyear R&D project, Aerojet 
designed and fabricated an FBWHR system that recovers heat 
from the corrosive flue gases of aluminum melt furnaces to pro- 
duce process steam for the plant. The system was installed on a 
34-million-Btw/h furnace used to melt aluminum scrap at ALCOA’s 
Massena, New York plant. During a successful one-year field test, 
the system produced 26 million Ib of 175-psig saturated steam, re- 
covering as much as 28% of the fuel energy input to the furnace. 


21780 (DOE/CH/10093-132) Gas-side fouling probe: A 
technical brief. National Renewable Energy Lab., Golden, CO 
(United States); Energetics, inc., Columbia, MD (United States). 
Apr 1992. 12p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC02-83CH10093. Order Number 
DE92001217. Source: OSTI; NTIS; GPO Dep. 

Because performance degradation due to fouling is a persistent 
and costly problem with most industrial heat exchangers, a project 
at the Idaho National Engineering Laboratory (INEL) to fabricate 
and field test a gas-side fouling probe that measures the fouling 
potential of industrial gas streams and determines the ! 
thermal resistance due to fouling was begun. The INEL effort is 
based on a probe design that was developed and tested by the Jet 


21781 (DOE/EA-0564) Steam plant ash disposal 
and industrial landfill at the Y-12 Plant, Anderson » Ten- 
nessee: Environmental Assessment. Oak Ridge National Lab., 
TN (United States). Feb 1992. 47p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE92012636. Source: 
OSTI; NTIS; GPO Dep. 
The US Department of Energy (DOE) is proposing to install a 
ndling system to dewater bottom ash from the coal-fired 


German). 
.0. Order Number DE92529444. Source: 
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of flow discontinuities needs to be addressed before the current 
method can be successfully used in a flutter analysis. (author) 


21783 (ETDE/JP-mf—92526029) Study on stabilization tech- 
tor greenhouse effect gas emission.: Present situation 
and of recycling of iron Japan Machinery 
Federation, Tokyo (Japan). May 1991 193p. (in Japanese). Order 
Number DE92526029. Source: OSTI; NTIS (US Sales Only). 
This report describes various problems, which should be solved 
by iron and steel industry in order to protect global environment 
and particularly to control emission of carbon dioxide, from aspects 
of energy conservation, recycling of scrap, and tech devel 
opment. emission volume per capita was 2.03t/year in 1985, 
and the iron and steel industry accounted for 12.6-17.3% of all the 
volume in 1987. It i 
COz2 emission by 
difficult to recycle 


(EUR-13086) Energy savings in legume canning 
Commission of the European Communities, Luxembourg 


— 1990. 108p. Source: OSTI; NTIS (US Sales Only); 


i 
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DOE Contract AC04-91AL65030. Order Number DE92014076. 
Source: OSTI; NTIS; GPO Dep. 

There are a variety of photographic processes in use at Pantex 
Plant. This report describes our approach to minimization of these 
various waste streams. The wastewater discharge from the Photo 
Lab has been reduced from 17,400 to 2400 gallons/month by the 
use of wash water recirculation. Use of an evaporation system has 
reduced liquid effluents by 90%. When installed, the water recircu- 
lation systems in X-ray will reduce wastewater discharge from 
112,500 to 5600 gallons/month. 


21787 (NAL-TR-1104) Effective cleaning of ol 

bearing stee! examined by XPS analysis. Part 2.: Low pollu- 
tion cleaning (Cleaning by synthetic detergent and 
week-alkaline detergent). Nishimura, M. (National Aerospace Lab- 
oratory, Tokyo (Japan)); Minami, M.; Matsui, A. National Aerospace 
Lab., Chofu, Tokyo (Japan). Apr 1991. 11p. (in Japanese). Order 
Number DE92526019. Source: OSTI; NTIS (US Sales Only). 

An effective cleaning procedure for ball was investi- 
ae which has a low possibility for environmental pollution. 
Specimens of bearing steel protected by an anti-rust oil containing 
barium sulfonate and zinc sulfonate were tested. For detergents, 
combination of ethanol and a commercially-available synthetic de- 
tergent was used, which was considered lower poliutive among 
organic detergents. Instead of synthetic de , a weak alkaline 
detergent containing a potassium fatty acid (27 % solution), much 
lower pollutive, was used also for the tests. An X-ray photoelectron 
spectroscopy (XPS) analysis was performed to evaluate their effec- 
tiveness. Results showed that a synthetic detergent ultrasonic 
cleaning followed by an ethanol completely cleaned a mirror- 
finished surface, whereas not a turned one (Rmax: 20 micron m). it 
was additionally determined that the potassium fatty acid solution 

superior cleaning capability when compared to organic 
solvents including trichloroethylene, although being inferior to the 
alkaline pomence ly 5 refs., 7 figs., 3 tabs. 


21788 $$ (NEI-DK-839) Energy-saving measures in relation to 
@ rotating furnace. Bejder, K.; Reinholdt, L.; Bay Jensen, S.; Tejl- 
gaard Jensen, T. Fibo A/S, Risskov (Denmark). Jun 1991 78p. (In 
Danish). Contract EM-1223/88-2. Order Number DE92518830. 
Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

As a result of the prospect of the doubling of energy prices be- 
cause of the forthcoming harmonization and reorganization of 
energy duties that will take place under the auspices of the Euro- 
pean Community, there is a pressing demand to optimize the 
energy utilization with regard to the process of manufacturing light 
klinker bricks. The process was analysed with the help of a mathe- 
matical model and installed equipment which made very detailed 
measurements possible. Actual measurements were compared to 
results from a computerized simulation in order to give a realistic 
overall view of the whole production process. Investigations 
suggested potentials for energy savings of up to 10-30%. It was at- 
tempted to separate the two processes of drying and firing the clay 
mass. It was found that the rotary furnace could be used (as it 
was) for drying, but not for optimal firing, of the dried material. In 
order to achieve the latter considerable alterations would need to 
be carried out on the furnace. An alternative firing process, in a 
"Torbed”, was investigated. The Torbed works on the principle of a 
fluidized bed, where the material is kept more of less floating in the 
air stream. This method was found to be advantageous in that the 
dried, fired material was expanded and the resulting klinker bricks 
were more robust when it was used. (AB) (16 refs.). 


21789 (NEI-DK-867) Knowledge-based system for supervi- 
sion and control of the energy of a cement 
manutacturing Final report. Skov Hansen, F. FLS Au- 
tomation A/S, Vaiby (Denmark). Aug 1991 178p. Contract EF-272. 
Order Number DE92518889. Source: OSTI; NTIS (US Sales Only). 
The described project is the first step in the development of a 
general information system for energy management in cement and 
related industries. A description of the equipment found in a spe- 
cific modern dry process manufacturing plant, of a common plant 
operation and three basic physical entities (process, material, in- 
ventory) characterizing cement manufacture, a summary of a 
general study of utility power generation and modern utility rate 
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structures (where the time-differentiated tariff structure is described 
in detail) and results from energy consumption analyses at 3 ce- 
ment manufacturing plants plus 3 major energy-intensive process 
departments from an electrical energy point of view - are given. 
Following this four basic approaches to energy management, an 
overall description of a modular electric energy management infor- 
mation system supporting the generation of daily energy cost 
optimized production schedules and of the functionality of the pro- 
duction scheduling module prototype seen from the user's point of 
view are also presented. (AB) (44 refs.). 


21790 (PNL-8015) Potential environmental effects of en- 
ergy conservation measures in northwest industries. Baechier, 
M.C.; Gygi, K.F.; Hendrickson, P.L. Pacific Northwest Lab., Rich- 
land, WA (United States). Jan 1992. 297p. by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE92013993. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (Bonneville) has identified 
101 plants in the Pacific Northwest that account for 80% of the 
region's industrial electricity consumption. These plants offer a pre- 
cise target for a conservation program. PNL determined that most 
of these 101 plants were represented by 11 major industries. We 
then reviewed 36 major conservation technologies used in these 
11 industrial settings to determine their potential environmental im- 
pacts. Energy efficiency technologies designed for industrial use 
may result in direct or indirect environmental impacts. Effects may 
result from the production of the conservation measure technology, 
changes in the working environment due to different energy and 
material requirements, or changes to waste streams. ee 
work-place conditions, worker training, and environmental cond 
Cone Unido Gn0 euitte Se Guan aie Oh Hey Veta Sek any 
affect environmental outcomes. To address these issues this report 
has three objectives: Describe potential conservation measures 
that Bonneville may employ in industrial programs and discuss 
potential primary impacts. Characterize industrial systems and pro- 
cesses where the measure may be employed and describe general 
environmental issues associated with each industry type. Review 
environmental permitting, licensing, and other regulatory actions 
required for industries and summarize the type of information avail- 
able from these sources for further analysis. 


21791 (WSRC-TR-91-567) Sliver recovery system data. 
Boulineau, B. We: Savannah River Co., Aiken, SC 
(United States). 26 Aug 1991. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE92013243. Source: OSTI; NTIS; GPO Dep. 

In August of 1990 the Savannah River Site Photography Group 
began testing on a different type of silver recovery system. This 
paper describes the baseline study and the different phases of in- 
stallation and testing of the system. 
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21792 (DOE/CE/28301-T5) The Michigan regulatory incen- 
tives study for electric utilities: Phase 1, Fina! Reid, 
M.W. (Barakat and Chamberlin, Inc., Oakland, CA (United States)); 
Weaver, E.M. National Association of Regulatory Utility Commis- 
sioners, Washington, DC (United States); Barakat and Chamberiin, 
Inc., Oakland, CA (United States). 17 Jun 1991. 135p 

by USDOE, Washington, DC (United States). DOE Contract FG01- 
89CE28301. Order Number DE92013625. Source: OSTI; NTIS; 
GPO Dep. 

This is the final report of Phase | of the Michigan Regulatory In- 
centives Study for Electric Utilities, a three-phase review of 
Michigan’s regulatory system and its effects on resource selection 
by electric utilities. The goal of Phase | is to identify and analyze fi- 
nancial incentive mechanisms that BP preancor. selection of 
resources in accord with the principles of integrated resource plan- 
ning (IRP) or least-cost a (LCP). ). Subeequer study phases 
will involve further analysis of options and possibly a collaborative 
formal effort to propose regulatory changes. The Phase | analysis 
proceeded in three steps: (1) identification and review of existing 





regulatory practices that affect utilities; selection of resources, par- 
ticularly DSM; (2) preliminary analysis of ten financial mechanisms, 
and selection of three for further study; (3) detailed analysis of the 
three mechanisms, including consideration of how they could be 
implemented in Michigan and financial modeling of their likely im- 
pacts on utilities and ratepayers. 


21793 (ENEA-RT-AMB-90-34) Energy recovery from munic- 
pal solid wastes. Carbone, A.l.; De Stefanis, P.; Zagaroli, M. 
ENEA, Casaccia (Italy). Area Energia Ambiente e Salute. Dec 
1991. 88p. (in Italian). (RT/AMB-90-34). Order Number 
DE92526492. Source: OSTI; NTIS (US Sales Only). 

After a brief analysis of the state of art of municipal solid wastes 
management in Italy, this paper reviews the most common tech- 
nologies for energy recovery from refuses. Each technology is 
examinated both from technical and economical point of view; the 
related advantages/disadvantages effectiveness are compared and 
the investment/operational costs are evaluated. Some examples of 
commercial and/or experimental equipment are described too. The 
last section deals with Italian standards and laws in force on the 
argument. 


21794 (ENEA-RTEDNI-O1-04) Municipal lighting systems 


ian). Order Number DE92526444. Source: OSTI; NTIS (US Sales 
Only). 

The existing 63 unit, street lighting system of the Murialdo dis- 
trict, built in the early 1970's, has an installed power of about 16 


efficiency high pressure sodium type lamps; 
mee tts ge rg 


benefit analysis of the lighting system improvement 
cates that substantial energy and cost savings were 


21795 (ETDE-IT-92-43) mobile lab for system 
performance checks. Rossi, G.; Soardo, P. Istituto Elettrotecnico 
Nazionale Galileo Ferraris, Turin (Italy). 1990. 12p. (In Italian). 
(CONF-9010494—1: 4. international congress of AIDI, Taormina 
(Italy), Oct 1990). Order Number DE92526461. Source: OSTI; 
NTIS (US Sales Only). 

This paper describes the key design, performance and operation 
features of a mobile lighting system performance measurement lab- 
oratory developed by the Italian National Electrical Institute (IEN). 
The mobile lab, designed to measure, at different heights, illumi- 
nance, luminosity, glare, etc., is able to perform the measurements 
in real time. For example, for a given roadway lighting system, with 
ae ae, Ge eee 
ble to rapidly determine: lighting uniformity, objective and 
subjective contrast, and annoying and disabling glare. 


(ETDE-IT-92-55) Evolving strategies in environmen- 
tal policies regarding waste disposal, recycling and 
energy recovery. Clemente, G.F. ENEA, Casaccia (Italy). Area 
Energia Ambiente e Salute. 1991. 12p. (In Italian). (CONF- 
9112119-1: Trasformazioni nel settore dei servizi ambientali: 
Smaltimento, riciclaggio e recupero e dei rifiuti solidi ur- 

bani, Milan (Italy), 6 Dec 1991). Order Number DE92526494. 
Source: OSTI; NTIS (US Sales Only). 


ergy 

Plan, ENEA (Italian Commission for New Technologies, Energy and 
Environment) is carrying research, developmem and technology 
transfer activities which concur with the new waste management 
philosophies now being proposed by concerned 

world-wide. This paper briefly outlines current ENEA and European 
Communities strategies and programs in waste materials 
and energy recovery, and provides an assessment of the potential 
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for this practice in Italy in terms total energy and materials recover- 
able per year. Indications are given as the requirements for the 
implementation of such a program in terms of number and type of 
waste processing plants, incinerator retrofits, pollution control 
equipment, etc. 


21797 (LA-12276-PR) Water supply at Los Alemos during 
1989: report. Stoker, oa McLin, S.G.; Purtymun, 
W.D.; Maes, M.N.; Hammock, B.G. Los "Alamos National Lab., NM 
(United States). May 1992. 51p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7406-ENG. 96. 
Number DE92014191. Source: OSTI; NTIS; GPO Dep. 

Municipal and industrial ee en 
10® gal. from wells in three fields, and 23 x 10° ga. 
gallery in Water Canyon. About 4.6 x 10° gal. 
Guaje Reservoir and 33 x 10° gal. from the L 
voir were used for i 
was about 1716 x 1 


completed 
ft with a water level of 790 ft. Testing indicated 
yield of about 1500 gpm when construction is 


21798 (NEI-DK-812, pp. 515-524) How to use environmen- 
ET ee cease tee een oe 
sewer conditions. Pet- 


resipient 
tersen, A. amin Odense (Denmark). May 1991. 342p. 
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strategy for future policy regarding municipal waste management in 
his country which could be coordinated with economic tools such 
as taxes and finés. It is also suggested that a list of toxic house- 
hold wastes such as batteries could be purchased, or collected 
from the people and incinerated centrally. Specialists from abroad 
could take part in solving these problems. A list of federal ecologi- 
cal programs in waste management is included. (AB). 


(NEI-DK-844) Pressure surges in smooth water 

isteriets Energiforskningspro- 

; 0g produktion af el og varme. Hammer, F.; 
Soerensen, M. Bruun og Soerensen Energiteknik A/S, Aarhus 
53p. (in Danish). Contract ENS-1323/90- 


The presented water hammer calculations are related to a district 
heating transmission network. Two transient-state and water ham- 
mer causing situations were simulated, one where the valve on the 
main pipe was shut down parallely to a pump drop-out, the other in 
relation to the occurence of a pump drop-out followed by a re-start 
of the pump. The heat carrying medium is smooth district heating 
water, and as a consequence the pipe friction is reduced by 75%. It 
can be concluded that the adding of tenside to usual district heating 
water does not necessarily cause severe water hammer problems 
as long as it concerns normal operation. The aspects of using 

capacity in existing network, lower 
Se ee ee ae 


' 


5 


i 
i 


purchase of valves can ct aden (AB). 
21801 (NE-DK-860) Optimization of 


ot cogener- 

ation plant with storage tank. - IMSOR, 33/91. 

Nielsen, H. Technical Univ. of Denmark, Lyngby (Den- 

mark). Inst. of Mathematical and Operations Research. 1991 259p. 

(in Danish). Order Number DE92518818. Source: OSTI; NTIS (US 
Sales Only). 

The aim was to produce guidelines for a system of online load 
distribution, with regard to time period and between individual 
blocks, in relation to cogeneration plants. The system was 
developed in such a way that it takes stochastic effects into consid- 


quence of deterministic problems. This is why simulation was used 
to discover how the optimization system would work in practice. 
(AB) (27 refs.). 


(PNL-SA-19649) Performing impact evaluations in 
industrial retrofit: The Energy Savings Pian Program. Riewer, 
S. (USDOE Bonneville Power Administration, Portland, OR (United 
States)); Spanner, G.E. Pacific Northwest Lab., Richland, WA 

by USDOE, Washing- 

DOE Contract AC06-76RL01830. 

(CONF-910807-3: 5. international energy program evaiuation con- 

ference on uses, methods, and results, Chicago, IL (United 

States), 21-23 Aug 1991). Order Number DE92012602. Source: 
OSTI; NTIS; GPO Dep. 

The Energy Savings Pian (ESP) is Bonneville Power Administra- 
tion’s retrofit program for the industrial sector. The program pays 
incentives for energy conservation measures involving electrical 
energy efficiency improvements in manufacturing, processing, and 
refining industries. This paper will describe the ESP program, re- 


the energy saving achieved by the provides implemented under the 
ESP. In addition to energy savings, the evaluations assess process 
changes, net utility impacts, levelized costs, and “free ridership.” 
The five ESP projects evaluated include: a waste heat recovery 


drive for a fan motor in a lumber mill, a sludge screw press for 
waste water treatment, and replacement of rod anodes with blades 
anodes in mercury cells in an electrochemical plant. 
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21803 (DOE/CE/21020-T42) Energy education on the 
move: A energy education survey and case studies 
of outstanding programs. , M. Alliance to Save Energy, 
Washington, DC (United States). Mar 1992. 119p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC01- 
87CE21020. Order Number DE92013617. Source: OSTI; NTIS; 
GPO Dep. 

Energy education, defined as communication that is designed to 
influence people’s energy usage, has been conducted in one form 
or another by a wide range of organizations since long before the 
energy crisis of 1973. Energy education is undertaken by a broad 
range of public, private, non-profit and utility organizations for a va- 
riety of purposes. Each program has a unique message, audience 
and objectives. Although many energy education programs are still 
in the early stages of development, some of the programs have 
been evaluated and show promising results. In an effort to consoli- 
date, describe, and communicate information about the broad 
ee SS eee ae @ survey was 
conducted. The surveys were developed to determine who pro- 
vides energy education, what methods they use, igen tig 
evaluate the results. The results of the surveys are described and 
analyzed in the second section of this three-tiered report. 
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21804 (DOE/MC/23174-3068) Integrated system design re- 
port. General Electric Co., Erie, PA (United States). Transportation 
Systems Business Operation. Jul 1989. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC23174. Order Number DE92001149. Source: OSTI; NTIS; 
GPO Dep. 

The primary objective of the integrated system test phase is to 
demonstrate the commercial potential of a coal fueled diesel en- 
gine in its actual operating environment. The integrated system in 
this project is defined as a coal fueled diesel locomotive. This loco- 
motive, shown on drawing 41D715542, is described in the 
separate Concept Design Report. The test locomotive will be con- 
verted from an existing oil fueled diesel locomotive in three stages, 
until it nearly emulates the concept locomotive. Design drawings of 
locomotive components (diesel engine, locomotive, flatcar, etc.) are 
included. 


21805 (DOE/METC-92/0275) Heat engines: Technology 
status report. Geiling, D.W.; Smith, W.C. USDOE Morgantown 
Energy Technology Center, WV (United States). Nov 1991. 59p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92001134. Source: OSTI; NTIS; GPO Dep. 

For the past decade, the en 
sored projects to develop diesel and gas turbine engines capable of 
operating on low-cost, coal-based fuels. The Heat Engines Program 
began as exploratory and has grown into a proof-of-concept (POC) 
program that includes major US manufacturers of both diesels and 
turbines. Much of the current work on diesels addresses the use of 
coal-water fuel (CWF). Contractors are on firing both CWF 
and dry pulverized coal (PC) in gas turbines. Potential applications 
for these engines range from transportation (locomotive and marine 





uses) to industrial, cogeneration, and utility systems. Both the 
diesel and gas turbine portions of the program include support and 
POC projects: support projects address specific barriers to technol- 
ogy readiness and the POC projects operate systems at full 
commercial scale for short periods. Diesel and gas turbine contrac- 
tors have made significant progress toward showing the technical 
feasibility of these systems. Economic evaluations show that the 
technologies have realistic promise for commercialization. 


21806 (ETDE/JP-mf-92526270, pp. 59-69) Demonstration 
test on methanol conversion of oll burning thermal power 
plants.: Demonstration test on total system of methanol re- 
form power generation (research on combustion). 
Yamane, T. (Mitsui Engineering and Shipbuilding Co. Ltd., Tokyo 
(Japan)). New Energy Development Organization, Tokyo (Japan). 
Oct 1991. 82p. (In Japanese). In NEDO alcoholbiomass technol- 
ogy subcommittee (11th business reporting conference). Order 
Number DE92526270. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes a proceeding presented at the 11th 
NEDO Business Reporting Conference (October 1991). The devel- 
opment work intended to develop a methanol reforming type power 
generation system, and has carried out the evaluation of methanol 
as a fuel, research on combustion, design and fabrication of major 
components of a gas turbine, fabrication and demonstration test of 
ist and 2nd stage combustors since 1985. The gas turbine was 
modified and given elementary test and performance test in fiscal 
1990. In changing the standard gas turbine machine using the city 
gas 13A to operate on reformed methanol gas, the system elimi- 
nated the use of a gas compressor, intermediate cooler and gas 
extraction valve. The system in turn adopted a regenerator, two- 
stage combustor and inlet guiding blades to modify it for higher 
efficiency and environmental measures. The system had a design 
output of 905 kW (at the generation terminal) with the design of re- 
generation and single shaft type. The single unit performance test 
showed an output of 928 kW and other performances as nearly 
anticipated. The system is, therefore, planned to be tested in a fac- 
tory in 1991. 9 figs., 2 tabs. 
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Refer also to citation(s) 23366 
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21807 (DOE/CE-0357P) Electric and Hybrid Vehicles Pro- 
gram: Fifteenth annual report to Congress for FY 1991. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Office of Transportation 
Technologies. May 1992. 56p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE92015200. Source: OSTI; 
NTIS; GPO Dep. 

The Department of Energy’s (DOE) Electric and Hybrid Vehicles 
(EHV) Program is conducting research, development, testing, and 
evaluation activities to encourage the use of electricity and alterna- 
tive fuels for transportation. This program supports the expanded 
DOE involvement as recommended in the National Energy Strat- 
egy. The transportation sector is the single largest user of 
petroleum; it consumed 63 percent of all petroleum used in the 
United States last year. Only a small fraction (5 percent) of elec- 
tricity is generated from petroleum. Electric vehicles, which are 
themselves virtually pollution-free, could play a key role in helping 
to reduce both urban pollution and our dependence on petroleum 
imports. The program’s goals are to develop, in cooperation with 
industry, the technology that will lead to the production and intro- 
duction of pollution-free electric vehicles into the Nation’s 
transportation fleet and substitute domestic sources of energy for 
petroleum-based fuels. This report describes progress achieved in 
developing electric and hybrid vehicle technologies, ning with 
highlights of recent accomplishments in FY 1991. Detailed descrip- 
tions are provided of program activities during FY 1991 in the 
areas of battery, fuel-cell, and propulsion system development, and 
testing and evaluation of new technology in fleet site operations 
and in laboratories. In accordance with the reporting requirements 
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of the Act, this Annual Report contains a status report on incen- 
tives and use of foreign components and concludes with a list of 
publications resulting form the DOE program. 


21808 (DOE/ID/13074-T3) Electric Vehicle Site Operator 
Program: Year 1 third quarter report, January 1, 1992—March 
31, 1992. Kansas State Univ., Manhattan, KS (United States). 
[1992]. 106p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC07-911ID13074. Order Number 
DE92014591. Source: OSTI; NTIS; GPO Dep. 

Kansas State University, with funding support from federal, state, 
public, and private companies, is participating in the Department of 
Energy's Electric Vehicle Site Operator Program. Through partici- 
pation is this program, Kansas State is demonstrating, testing, and 
evaluating electric or hybrid vehicle technology. This participation 
will provide organizations the opportunity to examine the latest 
EHV prototypes under actual operating conditions. KSU proposes 
to purchase one (1) electric or hybrid van and four (4) electric cars 
during the first two years of this five year program. KSU has pur- 
chased one G-Van built by Conceptor Industries, Toronto, Canada 
and has initiated a procurement order to purchase two (2) Soleq 
1992 Ford EVcort stationwagons. 


21809 (ESTSC—000398IBMPC00) SIMPLEV: Simplev Elec 
tric Vehicle Simulation. Cole, G. (EG and G Idaho Inc., Idaho 
Falls, ID (United States)). Idaho National Engineering Lab., Idaho 
Falls, ID (United States). 1 Jun 1991. by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Source: ESTSC. 

Description: IBM PC; DOS; BASIC; 1 3.5 diskette. 

File extension naming conventions: Executable file - .EXE; Data 
input files - .VEH, .MOT, .INV, .TX, .BTY, .CYC. SIMPLEV is an 
electric vehicle simulation code which can be used with any IBM 
compatible personal computer. This general purpose simulation 
program is aa for performing parametric studies of electric vehi- 
cle performance on user input driving cycles. The program is run 
interactively and guides the user through all of the necessary in- 
puts. Driveline components and the traction battery are described 
and defined by ASCII files which may be customized by the user. 
Scaling of these components is also possible. Detailed simulation 
results are plotted on the PC monitor and may also be printed on a 
printer attached to the PC. 
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21810 (IAEA-INFCIRC-399) Declaration by the Presidents 
of Argentina and Brazil on the 25th anniversary of the ae 
of the Treaty of Tlatelolco. International Atomic Energy Agenc' 
Vienna (Austria). Feb 1992. 2p. Order Number De92680189. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Div. of Publications, Distribution Unit. 

The document reproduces the text of a declaration made by the 
Presidents of Argentina and Brazil on 14 February 1992 at a spe- 
cial meeting of the for the Prohibition of Nuclear Weapons 
in Latin America (OPANAL) held in Mexico City to commemorate 
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the 25th anniversary of the signing of the Treaty for the Prohibition 
of Nuclear Weapons in Latin America (the Tlatelolco Treaty). 


21811 (IAEA-INFCIRC—400) Agreement of 8 January 1992 
between the Government of Saint Vincent and the Grenadines 
and the International Atomic Energy Agency for the applica- 
tion of safeguards in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons. International Atomic En- 
ergy Agency, Vienna (Austria). Apr 1992. 35p. Order Number 
DE92630190. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Div. of Publications, Distribution Unit. 

The document contains two parts. The first part stipulates the 
agreement of Saint Vincent and the Grenadines to accept safe- 
guards on all source or special fissionable material in all peaceful 
nuclear activities within its territory, under its jurisdiction or carried 
out under its control anywhere, for the exclusive purpose of verify- 
ing that such material is not diverted to nuclear weapons or other 
nuclear explosive devices. The second part specifies the proce- 
dures to be applied in the implementation of the safeguards 
provisions of Part |. 


21812 (IAEA-INFCIRC-401) Agreement of 27 1992 
between the Government of the People’s Democratic Republic 
of Algeria and the International Atomic Energy Agency for the 
application of safeguards in connection with the supply of a 
research reactor from the People’s Republic of China. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1992. 15p. 
Order Number DE92630191. Source: OST; NTIS (US Sales Only); 
INIS. 

Hard copies are available in Arabic, English, French, Russian 
and Spanish from IAEA Div. of Publications, Distribution Unit. 

The document reproduces the text of the Agreement of 27 
February 1992 between the Government of the People’s Demo- 
cratic Republic of Algeria and the IAEA for the application of 
safeguards in connection with the supply of a 15 MW (thermal) 
research reactor from the People’s Republic of China. The Agree- 
ment was approved by the Agency’s Board of Governors on 25 
February 1992. 


3502 Proliferation 
Refer also to citation(s) 22532 
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Refer also to citation(s) 22527 


21813 (LA-11804-MS) Collaborative, remote, in-depth in- 
spection and verification of satellites with neutral particle 
beams. Canavan, G.H.; Holtkamp, D. Los Alamos National Lab., 
NM (United States). May 1992. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE92014195. Source: OSTI; NTIS; GPO Dep. 

Neutral particle beams can probe satellites’ interiors, which en- 
ables them to discriminate on mass and determine the satellite’s 
function with confidence. That capability, now absent, is essential 
for enforcing existing space agreements, defining the verifiability of 
future agreements, and determining the capabilities of unknown 
space objects. It is complemented by their ability to image at close 
ranges and measure spectral information at intermediate ranges. 
The platforms would be of very low current and moderate energies, 
which would give them no significant antisatellite capability. 


21814 (UCRL-JC—109805) Measurement of antineutrinos 
from underground nuclear tests as a verification technology. 
Sefcik, J.A.; Cordes, A.H.; Freytag, E.K.; Goerz, D. Lawrence Liv- 
ermore National Lab., CA (United States). 15 Nov 1991. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9111181-4: 8. biennial nuclear 
explosives design conference, Albuquerque, NM (United States), 
18-22 Nov 1991). Order Number DE92011968. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The production and detection of antineutrinos in nuclear reactors 
is well established. Nuclear explosive events produce copious 
quantities of antineutrinos associated with the beta decay of fission 
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products. In addition, special isotopes such as Li-7 or B-11 can be 
included around nuclear devices to produce Li-8 from the capture 
of fusion neutrons. The beta decay of Li-8 (half-life 833 ms) pro- 
duces a high energy antineutrino. About 45% of the fission 
produced antineutrinos and virtually all of the fusion produced an- 
tineutrinos coming from a nuclear event will be produced within the 
first 15 seconds following the detonation. Calculations suggest that 
the count rate in a nuclear explosion would exceed background by 
a large factor. We are developing the technology and instrumenta- 
tion to measure the antineutrino emission from a nuclear test in a 
seismically active environment. This technology represents a new 
and highly accurate technique for yield determination and could be 
of significant value to US/USSR verification activities. We are con- 
structing a transportable scintillator detection system to measure 
antineutrino production from US nuclear tests and to establish a ba- 
sis for using the method as a verification technology. Measurement 
of the hypothesized oscillation of antineutrinos appears feasible. 
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Refer also to citation(s) 20767, 20865, 20885, 20886, 20901, 
20934, 20976, 20978, 21015, 21029, 21051, 21067, 21081, 21218, 
21242, 21244, 21287, 21296, 21298, 21299, 21300, 21313, 21326, 
21381, 21389, 21390, 21437, 21439, 21444, 21471, 21472, 21476, 
21477, 21514, 21522, 21523, 21655, 21667, 21922, 21996, 22008, 
22058, 22060, 22061, 22062, 22083, 23172, 23254 


21815 (BNL-47219) Materials studies for preventing corro- 
sion in condensing environments: Annual report, October 
1990-September 1991. Kukacka, L.E. (Brookhaven National Lab., 
Upton, NY (United States)); Sugama, T. Brookhaven National Lab., 
Upton, NY (United States); Institute of Gas Technology, Chicago, 
IL (United States). Oct 1991. 66p. Sponsored by USDOE, Wash- 
ington, DC (United States); Gas Research Inst., Chicago, IL 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE92014169. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to determine the fundamental in- 
terfacial requirements for low-cost, organic and inorganic materials 
resistive to corrosion in condensing furnace exhausts. This re- 
search effort is being focused to provide information regarding 
corrosion resistance, heat transfer, material cost, fabrication 
method and cost, and product reliability since all are important in 
the final design and production of a heat exchanger. Results to 
date indicate that organic and inorganic-type polymer coating sys- 
tems applied to low cost metals such as mild steel and aluminum 
provide good corrosion protection. The thermal stability of these 
polymers plus the identification of the interfacial requirements 
needed to utilize them with reactive filler materials should also 
make their use as bulk composites feasible. 


21816 (BNL-47382) X-ray study of interfacial interactions 
in highly milled Sn-Ge powders. Jayanetti, J.K.D.S.; Heald, S.M.; 
Tan, Z. Brookhaven National Lab., Upton, NY (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016 ;AS05-80ER10742. 
(CONF-911202-78: Annual fall meeting of the Materials Research 
Society, Boston, MA (United States), 2-6 Dec 1991). Order Num- 
ber DE92012518. Source: OSTI; NTIS; GPO Dep. 

We have studied possible structural changes occurring at the Sn/ 
Ge interface of highly milled Sn/Ge composites. EXAFS and X-ray 
Diffraction measurements were made on mechanically milled pow- 
ders having compositions ranging from 20 to 50 vol.% Sn. X-ray 
diffraction measurements indicate the increasing amorphization of 
Sn as the Sn content is decreased. EXAFS results indicate that 
this amorphous phase is due to the formation of an a-Sn/Ge alloy. 
The EXAFS from this alloy did not change significantly at the Sn 
melting point. X-ray diffraction measurements made at room tem- 
perature show a systematic decrease in the intensity of Sn peaks 
and broadening of Ge peaks with the decreasing Sn content. 





21817 (CEA-R-5570) Corrosion behavior of 316 L stainless 
steel simulated by studying the influence of the species 
produced in the radiolysis in tritiated aqueous solutions. Bel- 
langer, G. CEA Centre d'Etudes de Valduc, 21 - Is-sur-Tille 
(France). Oct 1991. 169p. (In French). Order Number 
DE92530265. Source: OSTI; NTIS (US Sales Only); INIS. 

The corrosion of 316 L stainless steel in tritiated aqueous solu- 
tions was simulated by studying the influence of species produced 
or present in the radiolysis in these solutions. The species studied 
were nitrates, fluorides, nitrites, hydrogen peroxide and compo- 
nents of the steel, as well as the pH. The method used was 
voltammetry. The corroded or passivated surfaces were examined 
by scanning electron microscopy and the corrosion rates were 
determined by measuring the electrochemical impedance. The de- 
pletion of the component elements of the stainless steel at the 
surface was observed by X-ray fluorescence. From our results we 
propose methods to limit the corrosion in an industrial tritiated 
water installation by controlling the pH, the oxidation-reduction po- 
tential of the water and the voltage of the installation. 


21818 (CONF-911202-79) Substrate surface effects on the 
properties of and laser-irradiated films. Pe- 
draza, A.J. (Tennessee Univ., Knoxville, TN (United States). Dept. 
of Marketing, Logistics and Transportation); Godbole, M.J.; Ro- 
mana, L. Oak Ridge National Lab., TN (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Annual fall meeting of the Mate- 
rials Research Society; Boston, MA (United States); 2-6 Dec 1991. 
Order Number DE92013850. Source: OSTI; NTIS; GPO Dep. 
Sapphire substrates, mechanically polished to an optical finish, 
were annealed for two days at either 1000°C or 1350°C. The near 
surface condition of as-polished and of the annealed substrates 
was analyzed by Rutherford backscattering/channeling (RBS-C) 
and by scanning electron microscopy/channeling (SEM-C), by 
transmission electron mi (TEM), and by scanning tunnel- 


croscopy 
ing microscopy (STM). The polished substrates were found to be 
RBS-amorphous up to 100 nm, and heavily damaged at larger 


depths. In agreement with these results, no electron channeling 
was obtained from polished samples. TEM, however, showed that 
the damaged region was crystalline, and the only defects detected 
were microtwins. Both RBS-C and SEM-C analyses revealed that 
the damage is removed when the sapphire substrates are an- 
nealed for 48 hrs. at 1350°C. The condition of the near-surface 
region, viz., as-polished or annealed, is found to strongly affect the 
morphology of the laser-irradiated copper films deposited on sap- 
phire substrates. A correlation is found between the threshold for 
film evaporation and for film rupture upon laser irradiation, both be- 
ing a function of the substrate condition. It is concluded that the 
near-surface damaged layer acts as a thermal barrier for heat 
transport across the substrate. 


21819 (CONF-920673—4) An APFIM survey of grain bound- 
ary segregation and precipitation in irradiated vessel 
steels. Miller, M.K. (Oak Ridge National Lab., TN (United States)); 
Burke, M.G. Oak Ridge National Lab., TN (United States). [1992]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 16. annual symposium of Ameri- 
can Society of Testing and Materials (ASTM); Denver, CO (United 
States); 21-22 Jun 1992. Order Number DE92014177. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Atom probe field ion microscopy has revealed that excessive 
copper levels in pressure vessel steels result in the formation of ul- 
trafine copper-enriched clusters and precipitates during in-service 
neutron irradiation. In addition to these important clusters and pre- 
cipitates, this technique has revealed many other fine-scaled 
microstructural features in these steels. These microstructural fea- 
tures may be divided into two broad categories: (1) intragranular 
precipitates and clusters and (2) interfacial segregation. The 
precipitates and clusters include spherical, rod-shaped with disk- 
shaped molybdenum and vanadium carbides, disk-shaped 
molybdenum nitrides, and spherical iron oxides. The type of precip- 
itate is dependent on the metallic additions that are made to the 
various types of steels used in the pressure vessel. Some of these 
features are present in approximately the same number density 
and size as the copper clusters and precipitates and will therefore 
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make a contribution to the mechanical properties. The characteri- 
zation of grain boundaries and precipitate/matrix interfaces has 
revealed a complex pattern of segregation of various solutes in- 
cluding phosphorus, nickel and manganese. 


21820 (CONF-920795—-1) Ti phenomena in welds. 
Zacharia, T.; Toedte, R.J.; David, S.A. Oak Ridge National Lab., 
TN (United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Image 
VI conerence; Scottsdale, AZ (United States); 14-17 Jul 1992. Or- 
der Number DE92013404. Source: OSTI; NTIS; GPO Dep. 

Convection is an essential and important part of the mechanism 
that controls the development of the weld pool. Depending on the 
direction and the magnitude of molten metal flow in the weld pool, 
completely different weld geometry, microstructures and properties 
can be obtained. The present study focused on the influence of 
spatial and temporal variation of surface tension on the develop- 
ment of the weld pool. This paper describes the use of scientific 
visualization to provide a fundamental insight into the complex phe- 
nomena, which would otherwise be almost impossible to study and 
certainly very difficult to understand. 


21821 (CONF-920819-7) A combined AEM/APFIM charac- 
terization of Alloy X-750. Burke, M.G. (Westinghouse Science 
and Technology Center, Pittsburgh, PA (United States)); Miller, 
M.K. Oak Ridge National Lab., TN (United States). [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Annual meeting of the Electron 
Microscopy Society (EMS) of America; Boston, MA (United States); 
16-21 Aug 1992. Order Number DE92011049. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In the development of advanced alloys for power system applica- 
tions, the primary emphasis is placed on attaining specific 
mechanical properties with resistance to environmental attack. An 
important part of alloy development is the detailed characterization 
of the microstructure, because it is the composition, size and mor- 
phology of the microstructural features that define the mechanical 
properties of the material. The good mechanical properties of Ni- 
base superalloys are a result of the formation of fine coherent 
precipitates. Analytical electron microscopy (AEM) provides impor- 
tant information concerning the type and distribution of the phases 
in the alloys, but quantitative microchemical analysis for the ultra- 
fine precipitates is not readily obtainable with conventional AEM 
techniques. The high optical resolution of the atom probe field-ion 
microscope (APFIM) make ‘this technique ideally suited to the anal- 
ysis of the ultra-fine pre S and surrounding matrix. In this 
paper, a combined AEMW/APFIM study of precipitation in Alloy X- 
750 is presented. 


21822 (CONF-920819-9) Application of analytical electron 
microscopy to studies of equilibrium and librium seg- 
regation in materials. Kenik, E.A. Oak Ridge National Lab., TN 
(United States). [1992]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From An- 
nual meeting of the Electron Microscopy Society (EMS) of America; 
Boston, MA (United States); 16-21 Aug 1992. Order Number 
DE92011038. Source: OSTI; NTIS; GPO Dep. 

Short communication. GRAIN BOUNDARIES/segregation; 
STAINLESS STEEL-304L/physical radiation effects; TRANS- 
MISSION ELECTRON MICROSCOPY; SEGREGATION; 
EQUILIBRIUM; HEAT TREATMENTS; QUENCH AGING 


21823 (CONF-920819-14) The role of electron microscopy 
studies on the development of ceramic Alexander, 
K.B. (Oak Ridge National Lab., TN (United States)); Becher, P.F.; 

Lin, H.T. Oak Ridge National Lab., TN (United States). [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Annual meeting of the Electron 
Microscopy Society (EMS) of America; Boston, MA (United States); 
16-21 Aug 1992. Order Number DE92011666. Source: OSTI; 
NTIS; GPO Dep. 

Short communication. COMPOSITE MATERIALS/ransmission 
electron microscopy; CERAMICS/transmission electron microscopy; 
CERAMICS; CRACK PROPAGATION; SILICON CARBIDES; 
WHISKERS; CARBON; COATINGS; CREEP 
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21824 (CONF-920819-18) Reliability of sublattice occupan- 
cies determined by ALCHEMI. Bentley, J. Oak Ridge National 
Lab., TN (United States). [1992]. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Annual meeting of the Electron Microscopy Society (EMS) of Amer- 
ica; Boston, MA (United States); 16-21 Aug 1992. Order Number 
DE92014592. Source: OSTI; NTIS; GPO Dep. 

The atom location by channeling enhanced microanalysis (AL- 
CHEMI) technique is an attractive method for sublattice (site) 
occupancy determination, especially in multiphase materials. It has 
been applied to a wide range of ceramics, minerals, semiconduc- 
tors and metallic alloys with varying degrees of success. The 
simplicity of the method originally proposed has not always been 
borne out in practice; applications of the technique have revealed 
limitations due to crystallography, microstructure, specimen 
preparation, ionization delocalization, and weak channeling discrim- 
ination. Some of these limitations have been encountered in work 
at ORNL on ALCHEMI of intermetallic alloys such as L12_ ordered 
NisAl-based alloys (with additions of Hf, Co and Fe) and Lio_ or- 
dered CuspAuso_,(X)y alloys with X = Pd or Ni. These applications 
have been motivated by the technological importance of ordered 
intermetallic alloys. Commercial materials often have complex com- 
positions with ternary (or higher) additions present at substantial 
levels. 


21825 (DPW-6053) Trip report, ORNL, August 12, 1952. 
Smith, C.D. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 15 Aug 1952. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-76). Order Number DE92014155. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum summarizes a trip to ORNL by E.|. du Pont de 
Nemours officials to discuss progress in the program for evaluation 
of rolled uranium plate. The report is dated August 12, 1952. (JL) 


21826 (DPW-6063) Fernald liaison report, August 7, 1952. 


Fisher, R.E. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 


(United States). 15 Aug 1952. ip. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-78). Order Number DE92014157. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the production rolling of Mallinck- 
rodt conditioned ingots at the mill. The memorandum is dated 
August 7, 1952. (JL) 


21827 (DPW-6165) Corrosion testing program: Trip report, 
August 13, 1952. Montenyohl, V.I. Du Pont de Nemours (E.!.) and 
Co., Wilmington, DE (United States). Explosives Dept. 20 Aug 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-85). Order Number 
DE92014648. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

On August 13, 1952, a visit was made to ANL to discuss the 
progress of the corrosion testing program. This report summarizes 
these discussions. (JL) 


21828 (DPW-6189) Trip report ORNL August 20- 
September 3, 1952. Smith. C.D. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). Explosives Dept. 9 Sep 1952. 
2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-86). Order Number 
DE92014649. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Trips were made to ORNL on August 20 and September 3, 
1952, to discuss progress in melting and rolling of uranium plate. 


21829 (DPW-6199) [Trip Report: Coating metals with alu- 
minum]: Carnegie institute of Technology, September 3, 1952. 
Huntoon, R.T. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 8 Sep 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-87). Order Number DE92014650. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum very briefly discusses a trip to the Carnegie 
Institute of Technology, relating to the methods of coating metals 
with aluminium and aluminium alloys. This memorandum is dated 
September 8, 1952. (JL) 
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21830 (ETDE-IT-92-41) Local 3 point fracture toughness 
approach: Brittle rupture predicting. Bonora, N.; Marchetti, M.; 
Vincenzi, G.; Milella, P.P.; Pini, A. ENEA, Rome (Italy). Direzione 
Sicurezza Nazionale e Protezione Sanitaria; Rome Univ. (italy). 
1991. 20p. (In Italian). (CONF-9106351-2: 7. convegno nazionale 
Gruppo Italiano Frattura (IGF), Florence (Italy), 13-14 Jun 1991). 
Order Number DES2526447. Source: OSTI; NTIS (US Sales Only). 

In this theoretical-experimental feasibility study, the main objec- 
tive was to develop a practical application of the local approach to 
brittie rupture in structural materials. The tests were conducted on 
12 notched (at three different radii) cylindrical sections of a steel al- 
loy (22NiMoCr37) at a low temperature of - 100 degrees C in such 
a way as to to permit the evaluation of the resistance of the mate- 
rial to cleavage rupture. In the parametric analysis relative to the 
local approach, the test section geometry was simulated with the 
use of the finite element method. The results were used to predict 
cleavage rupture in test specimens tested using the linear elastic 
mechanical approach. S-N curves obtained with the two different 
methods were then compared. 


21831 (EUR-13663) The anaerobic corrosion of carbon 
steel in concrete. Naish, C.C. (UKAEA Harwell Lab. (GB). AEA 
Technology); Balkwill, P.H.; O’Brien, T.M.; Taylor, K.J.; Marsh, G.P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 37p. Contract No FI1W/0187-UK. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This is the final report of a 2 year programme aimed at (1) deter- 
mining the rate of anaerobic corrosion of steel in concrete, (2) 
investigating the nature of the corrosion products formed on carbon 
steel embedded in cementitious material under anaerobic condi- 
tions and (3) evaluating the effect of hydrogen over-pressures on 
the rate of anaerobic corrosion. All experiments have been carried 
out at temperatures in the range 20-30°C, ie ambient conditions. 4 
refs.; 19 figs.; 6 tabs. 


21832 (EUR-13672) Corrosion testing of selected peckag- 
ing materials for disposal of high-level waste glass in rock-salt 
formations. Smailos, E. (Kernforschungszentrum Karisruhe GmbH 
(DE)); Schwarzkopf, W.; Koester, R.; Fiehn, B.; Halim, G. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. 57p. Contract Fl1W/0032-D. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In previous corrosion studies performed in salt brines, unalloyed 
steels, Ti 99.8-Pd and Hastelloy C4 have proved to be the most 
promising materials for long-term resistant packagings to be used 
in heat-generating waste (vitrified HLW, spent fuel) disposal in rock- 
salt formations. Investigations of the iron-base materials Ni-Resist 
D2 and D4, cast iron and Si-cast iron have also been carried out in 
order to complete the results available to date. The three steels 
(fine-grained steel, low-carbon steel, cast steel) investigated and Ti 
99.8-Pd resisted pitting and crevice corrosion as well as stress- 
corrosion cracking under all test conditions. Gamma dose-rates of 
1 Gy/h - 100 Gy/h or H2S concentrations in the brines as well as 
welding and explosion plating did not influence noticeably the 
corrosion behaviour of the materials. Furthermore, the determined 
corrosion rates of the steels (50 um/a-250 um/a, depending on the 
test conditions) are intercomparable and imply technically accept- 
able corrosion allowances for the thick-walled containers discussed. 
For Ti 99.8-Pd no detectable corrosion was observed. By contrast, 
Hastelloy C4 proved susceptible to pitting and crevice corrosion at 
gamme dose-rates higher than 1 Gy/h and in the presence of H2S 
(25 mg/l) in Q-brine. The materials Ni Resist D2 and D4, cast iron 
and Si-cast iron corroded at negligible rates in the in-situ experi- 
ments performed in rock salt/limited amounts of NaCl-brine. 
Nevertheless, these materials must be ruled out as container mate- 
rials because they have proved to be susceptible to pitting and 
intergranular corrosion in previous laboratory studies conducted 
with MgClo-rich brine (Q-brine) in excess. 15 refs.; 29 figs.; 7 tabs. 


21833 (GKSS-91/E/80) Fully mechanized MAG-process for 
filler and cap layers of circumferential pipe welds subject to 
approval in hyperbaric environments. Mecklenburg, J. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). Inst. fuer Anlagentechnik). GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany); Universi- 
taet der Bundeswehr, Hamburg (Germany). Fachbereich 





Maschinenbau. 1991. 198p. (in German). Order 
DE92528447. Source: OSTI; NTIS (US Sales Only); INIS. 
With the purpose of reducing manufacturing times in underwater 
pipeline welding, investigations have been carried out in the appli- 
cation of the fully mechanized MAG-process especially for filler and 
cap layers to be welded in a simulated depth of up to 500 m. Basic 
requirement for this procedure is the quarantee of a practical trans- 
fer mode and satisfactory deposit quality during positional welding 
in a hyperbaric environment. The results grained from the investia- 
tions have to be reproduced and formularized as a function of 
ambient pressure, welding position and groove dimensions. A mul- 
tiple application of this process to circumferential pipe welding 
under real conditions is aimed at proving the transferability of the 
determined welding parameters. (orig.) With 77 figs., 6 tabs. 


21834 (IS-M-685) NDE characterization of the microstruc 
ture and mechanical properties of AFLi alloys. Brasche, L.J.H.; 
Shield, J.E.; Chumbiey, L.S.; Buck, O. Ames Lab., IA (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. (CONF-9102170— 
1: Symposium on nondestructive evaluation (NDE) and material 
properties, New Orleans, LA (United States), Feb 1991). Order 
Number DE92012154. Source: OSTI; NTIS; GPO Dep. 

Development of NDE techniques sensitive to changes in 
microstructure should be useful in predicting the mechanical prop- 
erties of an alloy. This would not only improve quality control on 
the production line but also insure inservice reliability. In the 
present case a binary AL-Li alloy and a commercial A! 2090 alloy 
were heat treated to achieve different microstructures foliowed by a 
series of nondestructive NDE measurements as well as uniaxial 
tension tests. Correlations between mechanical properties and NDE 
measurements will be presented, including error analysis for speci- 
fied confidence level. Techniques for the nondestructive detection 
of the deleterious T, phase in Al 2090 will also be discussed in 
connection with TEM observations. The general premise of this 
work is that knowledge of the microstructural features is necessary 
in order to develop a successful nondestructive detection plan. 


21835 (IS-T-1578) Design and construction of a sample 
preparation chamber for atomic beam scattering. Nielsen, C. 
Ames Lab., IA (United States). 18 May 1992. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE92014509. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A new type of atomic beam scattering spectrometer was built to 
advance the usefulness of the atomic beam scattering technique as 
a surface dynamics probe. The facility was not only built to investi- 
gate the typical alkali halide samples such as NaCl, NaF, and LiF, 
but also to investigate metallic surfaces. Metal samples are more 
complicated to study, due to their reactive surfaces and the sample 
preparation process. A surface analysis chamber was constructed 
as an attachment to the scattering facility to treat samples under 
ultra high vacuum (UHV) and then transfer these samples into the 
scattering facility. This surface analysis chamber is referred to as 
the sample preparation chamber and is the basis for this thesis. 


21836 (KFK-4938) Deformation and rupture behavior of 
Argentine Zircaloy-4 cladding tubes In the temperature range 
from 700 to 1200deg C at different heating rates in inert at- 
mosphere. Markiewicz, M.E. (Comision Nacional de Energia 
Atomica, Centro Atomico Constituyentes, Buenos Aires (Ar- 
gentina)); Erbacher, F.J. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und Fluiddynamik 
(IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Materialforschung; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung. Dec 1991. 54p. 
(CNEA-—17/91). Order Number DE92528343. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the tube burst apparatus TUBA burst tests were performed at 
CNEA/CAC-Buenos Aires in short Zircaloy-4 tube specimens. The 
main objective was to investigate the deformation and burst behav- 
ior of Argentine cladding tubes and to compare it with data 
obtained by others. It was found that the burst data e.g. burst tem- 
perature and circumferential burst strain and the influence of 
different heating rates are in good agreement with those from other 
origin. (orig.). 


Number 
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21837 (K+-91-1) Oxide Induced corrosion on the welded 
stainless steels SS 2352 and 2353. Stroem, S.; Li Huigin. 
Swedish Corrosion Inst., Stockholm (Sweden). 16 Sep 1991. 26p. 
(in Swedish). Order Number DE92629068. Source: OSTI; NTIS; 
INIS. 

The pitting corrosion properties have been investigated in welded 
and unwelded condition by polarization tests in sodium chloride so- 
lutions. The two steels were TIG welded without adding welding 
material and as shielding on the bottom side argon gas containing 
2, 26 or 99 ppm oxygen was used. In some tests low breakthrough 
potentials were received, without discovering any pitting corrosion 
in the specimen surfaces. The unwekied SS 2352 steel had a criti- 
cal (lowest) pitting eg age (CPT) of 5 degrees C in the more 
concentrated solution. the same steel with weld pitting 
<aneiennanananmnetndameaet: which was the lowest tem- 
perature for the tests. Thus the CPT value was lower than 5 
degrees C, but by looking at the pitting corrosion potentials the fol- 
lowing conclusion could be drawn: Welding with higher oxygen 
content in the shielding gas implied lower pitting corrosion resis- 
tance. For the SS 2353 steel the CPT values were 25 and 27.5 
degrees C for material without weld, in contact with the more 
concentrated and the more dilute solution respectively. Welded ma- 
terial was all more sensitive to pitting corrosion, and the 
CPT values were 15-17.5, 15 and 5-10 degrees C for wekled ar- 
eas which had been gas shielded with argon containing 2, 26 and 
99 ppm oxygen respectively. The result thus showed that welding 
with shielding gas containing maximum about 30 ppm oxygen does 
not substantially affect the pitting corrosion properties. Post 
treatment of the welding areas increased the pitting corrosion resis- 
tance. Acid pickling implied the highest pitting corrosion resistance 
with 15 degrees C as CPT value for the 2353 steel in the more 
concentrated solution. Stee! brushing implied an obvious increase 
to the pitting corrosion resistance compared to untreated weld 
areas and the same statement could be done for sand blasted sur- 
faces. (10 refs., 16 tabs., 11 figs.). 


21838 (MLM-3746) Density variations and anomalies in 


compacts. Back, D.; Jones, T.; Ransick, M.; Walburg, 
T.; Werkmeister, D. Mound, Miamisburg, OH (United States). 14 
May 1992. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-88DP43495. Order Number 
DE92014382. Source: OSTI; NTIS; GPO Dep. 
Low-density compacts of palladium cowder have relative densi- 
ties of about 30+ 10% TD. The variations in density are of concern 
for operations such as chemical/hydrogen pump systems because 
heat, mass, and momentum transport properties can be affected. 
Variations in density result from the inherent nature and interacting 
forces of UASA compaction of powder in cylinders. In addition to 
these expected variations, discontinuous density anomalies, such 
as cracks or high density ridges, are also found. An anomaly of 
particular concern was found to resemble a “steers head.” it is a 
symmetrical region of low density located at or near the center of a 
compact. Typically, this region is surrounded by a band of high 
density, compacted palladium that sometimes exceeds the density 
of the surrounding compact matrix by a factor of three. This report 
examines these density variations and anomalies both theoretically 
and empirically. 


21839 (NREL/TP-253-4282) Photodegradation effects in 
materials exposed to high flux solar and solar simulated radie- 
tion. Ignatiev, A. (Houston Univ., TX (United States)). National 
Renewable Energy Lab., Golden, CO (United States); Houston 
Univ., TX (United States). Apr 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-83CH10098. 
Order Number DE91002147. Source: OSTI; NTIS; GPO Dep. 

This report contains study results about photodegradation effects 
in materials exposed to high flux solar and solar simulated radia- 
tion. The studies show that high flux photoirradiation of materials 
can result in significant changes in the stability of materials. Pho- 
todesorption and photo-enhanced oxidation were determined to be 
the major mechanisms. These mechanisms were shown to affect, 
in extremely adverse ways, the expected thermal stability of solar 
relevant materials, especially stainless steels, (It is expected that 
related high temperature alloy steels will be similarly affected.) An 
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analytical expression was generated to predict the flux behavior of 
the steels using #304 as a prototypical stainless steel system. 


21840 (ORNL/Sub-86-91346/02) A study of erosive particle 
rebound parameters: Advanced Research and Technology De- 

t Materials Program. Kosel, T.H. (Notre Dame Univ., IN 
(United States). Center for Materials Science and Engineering). 
Oak Ridge National Lab., TN (United States); Notre Dame Univ., 
IN (United States). Center for Materials Science and Engineering. 
29 Apr 1992. 124p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92013897. Source: OSTI; NTIS; GPO Dep. 

The project described in this report has included both computer 
models and experimental measurements of the rebound velocities 
of particles during erosion of metals. Computer models were devel- 
oped for impact of both spherical and idealized two-dimensional 
particles. Although simplified, the models allowed predictions to be 
examined for a wide range of experimental conditions, particles 
and materials. Experimental systems were developed for the mea- 
surement of dynamic hardness, single particle rebound of spherical 
and angular particles, and multiple particle rebound during steady- 
state erosion. Comparison of experimental results with model 
predictions shows generally good agreement, and shows that parti- 
cle rebound is largely determined by particle dynamics. The 
method developed for measurement of dynamic hardness from re- 
bound velocity alone provides a more rapid unambiguous method 
than the more common approach in which crater dimensions must 
be measured after impact. 


21841 (ORNL/TM-11887) The oxidation of Type 310S stain- 
less steel in mixed gases at elevated tem Wolf, J.S. 
(Clemson Univ., SC (United States). Dept. of Mechanical Engineer- 
ing); Cavin, O.B.; DeVan, J.H. Oak Ridge National Lab., TN 
(United States). Apr 1992. 92p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92014941. Source: OSTI; NTIS; GPO Dep. 

Sheet specimens of Type 310S stainless steel were exposed to 
air as well as to “lean” and “rich” sulfidizing atmospheres at tem- 
peratures near 900°C to determine the relationships that exist 
between the scale structure, the rate of reaction, and the stresses 
generated during exposure. One goal of this experimental research 
program was to examine how these factors might be related to the 
breakdown of protective scales in sulfidizing atmospheres. It was 
found that the scales formed in air and the “lean” atmosphere are 
protective and non-spalling while those formed in the “rich” atmos- 
phere spall, initially react at rates 1000 times greater than 
counterparts in less aggressive atmospheres, and later exhibit a 
“breakaway”-type rapid reaction. Only those scales formed in air 
provide the cooperative, tractive interfacial forces required to pro- 
duce uniform dilatation and deformation of the substrate. However, 
evidence exists for at least localized stresses in all of the scales 
examined. 


21842 (ORNL/TM—11946) Studies of near-surface phenom- 
ena and erosion mechanisms in metallic alloys using single- 
and multi-particle impacts: Fossil Energy Program. Rao, M.; 
Keiser, J.R. Oak Ridge National Lab., TN (United States). Mar 
1992. 125p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92014921. Source: OSTI; NTIS; GPO Dep. 

An experimental study of the effects of material properties on 
erosion mechanisms was conducted by subjecting targets to single 
as well as multiple impacts of spherical particles at various veloci- 
ties. A mechanical properties microprobe was used to monitor the 
hardening due to the impacts. Initial studies on several engineering 
alloys showed that work hardening was associated with single im- 
pacts, and the results suggested that the capacity to distribute the 
impact energy over large volumes improved a material's erosion 
resistance. Studies also showed that the alloys work hardened sig- 
nificantly under multiple-particle impacts. Single-particle impact 
studies were found to correlate well with results from low-velocity, 
muttiple-particle erosion experiments. (VC) 


21843 (PNL-SA-20350) Irradiation effects on the electro- 
chemistry and corrosion resistance of stainless steel. 
Bruemmer, S.M. (Pacific Northwest Lab., Richland, WA (United 
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States)); Arey, B.W.; Windisch, C.F. Jr.; Cole, J.I. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-920458-8: Corrosion '92 conference and 
exhibition, Nashville, TN (United States), 27 Apr - 1 may 1992). Or- 
der Number DE92013504. Source: OSTI; NTIS; GPO Dep. 

Nickel-ion irradiation at 500°C is shown to have a strong effect 
on the surface electrochemistry and intergranular corrosion of 
stainless steel. Measured current densities in a 1N H2SO, solution 
at room temperature are increased at active-passive, passive, and 
transpassive potentials. Irradiation effects on the current decay be- 
havior and susceptibility to intergranular corrosion were similar for 
a microcrystalline, fine-grained stainless alloy and for a very large- 
grained stainless steel. Radiation-induced segregation at the 
surface is believed to promote higher currents, whereas segrega- 
tion at grain boundaries prompts intergranular attack. Analytical 
electron microscopy measurements reveal silicon enrichment and 
chromium depletion at internal interfaces in irradiated specimens. 
Silicon enhances dissolution at transpassive potentials, whereas 
chromium depletion does the same at active-passive and passive 
potentials. 


21844 (RISO-R-608) Oxygen ordering and superconductiv- 
ity In the high T,. superconductor YBa2Cu30,z,,. Friis Poulsen, 
H. Risoe National Lab., Roskilde (Denmark). Solid State Physics 
Dept. Dec 1991. 94p. Order Number DE92629017. Source: OSTI; 
NTIS; INIS. 

This report contains the result of an experimental and theoretical 
investigation of the oxygen ordering process in the High T. super- 
conductor Y BagCu3QO¢,,. Neutron scattering is used in connection 
with in situ monitoring of the oxygen in-diffusion in a gas-volumetric 
equipment. Information on the variations of the structural phases, 
the twin domain sizes, the elastic forces, the chemical potential og 
oxygen as well as diffusion are provided. Using Monte Carlo simu- 
lations we find that a simple two-dimentional lattice gas model of 
the oxygen ordering process, the ASYNNNI model, gives an excel- 
lent description of the vast majority of these data. A systematic 
study of the relationship between the static and dynamic variations 
of the superconducting transition temperature, T., and the corre- 
sponding variations of the low temperature oxygen ordering 
process is performed. Statistics from Monte Carlo simulations 
based on the ASYNNNI model are combined with experimental 
data from the literature. The combined static and dynamic analysis 
makes it evident that within a charge transfer model, a linear T. 
versus charge transfer relationship can only be rationalized if the 
description is based on extended coherent ordered domains and if 
the dynamic co-existence between the Ortho-! and the Ortho-Il 
type of domains inherent to the ASYNNNI model is taken into ac- 
count. A minimal model is proposed, where the total charge 
transfer is found as a weighted sum over the areas of the Ortho-l 
and the Ortho-I! domains, and the minimal size of the two types of 
domains are given by a doubling og their unit cells in both direc- 
tions. (au) 5 tabs., 35 ills., 108 refs. 


21845 (SAND-91-1015C) Absolute Seebeck thermoelectric 
characteristics—principles, significance, and applications. 
Reed, R.P. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920423— 
4: 7. international symposium on temperature: its measurement 
and control in science and industry, Toronto (Canada), 28 Apr - 1 
may 1992). Order Number DE92013684. Source: OSTI; NTIS; 
GPO Dep. 

The absolute Seebeck coefficient is to transport property of 
individual materials. Absolute properties for pairs of dissimilar ma- 
terials combine in simple thermocouples to produce an effective 
relative Seebeck coefficient. The less familiar absolute properties 
are particularly useful in analysis and in materials research. 
Generic absolute Seebeck characteristics are known for many ma- 
terials. Nevertheless, more accurate characteristics for specific 
primary standardized reference materials like Cu, Pb, W, and 
especially Pt-67, are needed for authoritative reference. Such char- 
acteristics should be formally approved by a recognized standards 
body for universal reference use. 





21846 (SAND-92-0849C) Controlled atmosphere soldering 
system. Keicher, D.M.; Hernandez, C.L.; Frear, D.R.; Hosking, 
F.M. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9206154—1: Na- 
tional electronic packaging and production conference (NEPCON), 
Boston, MA (United States), 16 Jun 1992). Order Number 
DE92012633. Source: OSTI; NTIS; GPO Dep. 

We have developed a controlled environment system in which to 
perform wetting experiments to analyze the effects of various atmo- 
spheres, both inert and reducing, on solder processing. This 
system consists of a custom designed vacuum chamber, an 
apparatus for heating specimens and a video system for data ac- 
quisition. The system design allows for rapid changes to various 
processing atmospheres. Specimens can be heated to soldering 
temperature from room temperature rapidly. The temperature is 
regulated by a controller which gives a maximum heating rate of 
23°C/second while minimizing the amount of overshoot, thereby 
quickly a stabilized temperature. A video system is used to acquire 
the data in the form of both numerical data and real-time video im- 
ages. The video system allows multiple views of the wetting 
process to be captured and simultaneously records time and tem- 
perature information. The recorded information is suitable for digital 
analysis. The controlled atmosphere soldering system has been 
used to perform experiments that examine the effect of inert and 
acid vapor atmospheres on solder wetting behavior. 


21847 (STU-87-3808, pp. 1-39) Hot-salt corrosion bumer 
rig testing of a surface modified ODS-alloy: Appendix 5. Eng- 
man, U. (Studsvik Energy, Nykoeping (Sweden)); Olsson, M. 
Swedish National Board for Technical Development, Stockholm 
(Sweden); Studsvik Energy, Nykoeping (Sweden). 1990. 
(STUDSVIK-EX-—90-52). In Surface modification and protection of 
ODS-allys. 118p. Source: OSTI; NTIS (US Sales Only). 

The high temperature corrosion characteristics of a surface mod- 
ified Inconel MA 6000 ODS-alloy have been investigated. The 
surface modification processes involved: ion-implantation with N+ 
ions, DC-sputtering of TiN and HfN diffusion barriers, detonation- 
gun spraying of a FeCrAlY coating, and finally laser remelting of 
the FeCrAlY coating. Hot-salt corrosion burner rig testing according 
to guidelines for gas turbine materials was performed. The test du- 
ration was 220 h or 450 h with a specimen temperature of 900 deg 
C. Cooling to room temperature was performed once a day. The 
exposed surfaces and cross-sections were examined by light opti- 
cal microscopy, scanning electron microscopy, and energy 
dispersive X-ray spectroscopy after testing. It was found that exten- 
sive deposition of sodium sulphate took place on the surfaces 
during testing, resulting in a weight gain of the specimens. The 
corrosion resistance of the surface modified samples was found to 
be much higher than the untreated samples, and especially the 
laser-remelted coatings displayed a superior performance. How- 
ever, decohesion and sometimes also spalling due to poor 
adhesion of the FeCrAlY coating was found to be a problem, re- 
sulting in exposure of the substrate material. 3 refs., 16 figs. 


21848 (STU-87-3808, pp. 1-38) Adhesion modification by 
lon-im lon: A literature study: Ix 1. Engman, U. 
(Studsvik AB, Nykoeping (Sweden). Materialteknik). Swedish Na- 
tional Board for Technical Development, Stockholm (Sweden); 
Studsvik Energy, Nykoeping (Sweden). Apr 1988. (STUDSVIK-EX— 
88-25). In Surface modification and protection of ODS-alloys. 
118p. Source: OSTI; NTIS (US Sales Only). 

This literature study gives different examples of adhesion modifi- 
cation by ion implantation. The improved adhesion effect is most 
pronounced on material systems with poor adhesion prior to irradi- 
ation. Tempering during or after the ion implantation can give a 
substantial improvement. Adhesion measurement of thin coatings 
is treated in separate chapter. 21 refs., 6 tabs., 20 figs. 


21849 (UCRL-JC—110135) Multilayer mirror technology. 
Stearns, D.G. (Lawrence Livermore National Lab., CA (United 
States)); Rosen, R.S.; Vernon, S.P. Lawrence Livermore National 
Lab., CA (United States). Mar 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
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(CONF-9204120-2: Soft-x-ray projection lithography topical meet- 
ing, Monterey, CA (United States), 6-8 Apr 1992). Order Number 
DE92014788. Source: OSTI; NTIS; GPO Dep. 

We describe recent advances in the fabrication and characteriza- 
tion of multilayer coatings for soft x-ray projection lithography. 
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Refer also to citation(s) 20681, 20682, 20683, 20701, 21242, 
21390, 21441, 21667, 21818, 21912, 21913, 21926, 21980, 21984, 
21987, 21988, 21990, 21995, 23138, 23160, 23172, 23181, 23183, 
23184, 23186, 23187, 23254 


21850 (ANL/CP-73655) A study of that influ- 
ence growth and stability of the (Bi,_,Pb,)2Sr2Ca,Cu,0, 
phase. Luo, J.S. (Argonne National Lab., IL (United States)); Mer- 
chant, N.; Maroni, V.A.; Gruen, D.M.; Tani, B.S.; Carter, W.L.; 
Riley, G.N. Jr.; Sandhage, K.H. Argonne National Lab., IL (United 
States). Apr 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920402- 
23: Material Research Society spring meeting, San Francisco, CA 
(United States), 27 Apr - 2 may 1992). Order Number 
DE92015187. Source: OSTI; NTIS; GPO Dep. 

The growth and stability of the (Bi, _,Pbx)2Sr.Ca,Cu,0, 
(Bi-2223) phase contained in silver-sheathed wires has been inves- 
tigated by a combination of x-ray diffraction, scanning electron 
microscopy, energy dispersive x-ray analysis, and transmission 
electron microscopy. Silver tubes loaded with Bi-2223 precursor 
powders were processed into filaments using established metallur- 
gical techniques. The filaments were then heat-treated at selected 
temperatures (800 to 845°C) for a range of times (10 to 6000 min) 
in a 7.5% oxygen atmosphere. From these studies it has been 
possible to investigate the time-temperature-oxygen pressure do- 
mains wherein Bi,Sr2CaCu2O0, (Bi-2212) + second phases 
transform to Bi-2223. Fractional conversion (Bi-2212) — (Bi-2223) 
versus time data show conformance to the kinetic model for 
a diffusion-controlled reaction at the interface between thin sheets 
and a fine powder or a fluid. Quenching experiments also reveal 
that the Bi-2223 phase is stable in a limited temperature interval 
between 810 and 830°C. 


21851 


(ANL/CP-74758) YBa,Cus_,CoxOy: A substrate 
conduct 


material for YBCO super ors. Vienna, J.D. (Argonne Na- 
tional Lab., IL (United States)); Balachandran, U.; Poeppel, F.B.; 
Cermignani, W.; Taylor, J.A. Argonne National Lab., IL (United 
States). Apr 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920402- 
28: Material Research Society spring meeting, San Francisco, CA 
(United States), 27 Apr - 2 may 1992). Order Number 
DE92015182. Source: OSTI; NTIS; GPO Dep. 

The physical properties of the ceramic YBagCug_,)Co,Oy have 
been investigated in order to evaluate its usefulness as a te 
material for YBCO superconductors. YBazCuj3_,)CoxO, has been 
found to be thermally and chemically compatible with 123 and dis- 
plays adequate electrical properties for a substrate material. A 
material with the nominal composition of YBa2Cuz 2Cop ,07 was 
investigated, extensively. The mechanical properties of this mate- 
rial were found to be poor, e.g., tensile strength was only 60 MPa. 
A semiconductor-like behavior was observed with a room- 
temperature resistivity of 70 mQ.cm and a resistivity equal to 4 x 
10® mQ.cm at 77 K. 


21852 (ANUCP-—74829) Processing and properties of 
sliver-clad Tl-Ba-Ca-Cu-O wires and tapes. Goretta, K.C. (Ar- 
gonne National Lab., IL (United States)); Wu, C.T.; Lanagan, M.T.; 
Boling, M.A.; Shi, D.; Miller, D.J.; Chen, Nan; Hanewald, W.G.; 
Sengupta, S.; Wang, Z.; Poeppel, R.B.; Foong, F.; Liou, S.H. Ar- 
gonne National Lab., IL (United States). Mar 1992. 6p. 

by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States); Ne- 
braska State Government, Lincoin, NE (United States). DOE 
Contract W-31109-ENG-38. Grant NAG 3-866. (CONF-920402-30: 
Material Research Society spring meeting, San Francisco, CA 
(United States), 27 Apr - 2 may 1992). Order Number 
DE92015266. Source: OSTI; NTIS; GPO Dep. 


ERA Vol.17,No.8 193 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


TIBagCapCu,O0, and TloBazCazCu3O, powders were synthe- 
sized, loaded into Ag tubes, and worked into wires and tapes by 
drawing and rolling. All processing outside of furnaces was in a 
dry-N2 glovebox. All heat treatments were performed in O2. The 
Ag-clad wires fabricated from these powders exhibited onset of su- 
perconductivity at ~118 K and critical current densities at 77K of 
2x 10° to 4x 10° A/em?. 


21853 (ANL/CP-76122) Computer simulation of scattered 
ion and species effects in ion beam sputter- 
deposition of high temperature conducting thin films. 
Krauss, A.R. (Argonne National Lab., IL (United States)); Auciello, 
©. Argonne National Lab., IL (United States). [1992]. 10p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Contract N-00014-88-K-0525. (CONF-920402-31: 
Material Research Society spring meeting, San Francisco, CA 
(United States), 27 Apr - 2 may 1992). Order Number 
DE92015227. Source: OSTI; NTIS; INIS; GPO Dep. 

lon beam sputter-deposition is a technique currently used by 
many groups to produce single and multicomponent thin films. This 
technique provides several advantages over other deposition meth- 
ods, which include the capability for yielding higher film density, 
accurate stoichiometry control, and smooth surfaces. However, the 
relatively high kinetic energies associated with ion beam sputtering 
also lead to difficulties if the process is not properly controlled. 
Computer simulations have been performed to determine net depo- 
sition rates, as well as the secondary erosion, lattice damage, and 
gas implantation in the films, associated with primary ions scat- 
tered from elemental Y, Ba and Cu targets used to produce high 
temperature superconducting Y-Ba-Cu-O films. The simulations 
were performed using the TRIM code for different ion masses and 
kinetic energies, and different deposition geometries. Results are 
presented for primary beams of Art, Kr* and Xe* incident on Ba 
and Cu targets at 0° and 45° with respect to the surface normal, 
with the substrate positioned at 0° and 45°. The calculations indi- 
cate that the target composition, mass and kinetic energy of the 
primary beam, angle of incidence on the target, and position and 


orientation of the substrate affect the film damage and trapped pri- 
mary beam gas by up to 5 orders of magnitude. 


21854 (BNL-47474) Oxygen ordering and strain-related 
morphology in YBa2Cu3_,07 systems. Cha, Zhi-Xiong; Zhu, 
Yimei; Welch, D.O. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-920722— 
1: International conference on martensitic transformations, 
Monterey, CA (United States), 20-24 Jul 1992). Order Number 
DE92014476. Source: OSTI; NTIS; GPO Dep. 

Monte Carlo simulations were performed on an anisotropic lattice 
gas model! which represent well the interactions between oxygen 
atoms in YBazCu307 systems doped with trivalent impurity atoms 
M such as Fe or Al. Concentration wave amplitudes obtained from 
these simulations were used to calculate the diffuse X-ray scatter- 
ing intensity caused by the resulting displacement field using a 
concentration wave/displacement wave approach, and the results 
are compared with X-ray and electron diffraction data. The results 
suggest that the small orthorhombic domains associated with the 
oxygen “cross-links” around impurity atoms M cause the diffuse 
scattering intensity to fall off with the scattering wave vector differ- 
ence q from a Bragg peak as 1/q* for small q and as 1/q* for 
larger q. We show that the average size of such domains can be 
obtained from diffuse X-ray scattering data. 


21855 (CONF-920240-5) Substrate reactions and flux pin- 
ning structures in melt-processed YBa,Cu,07 deposits on 
Ag-Pd alloy substrates. Kroeger, D.M.; Goyal, A.; Wang, Z.L.; 
List, F.A.; Alexander, K.B. Oak Ridge National Lab., TN (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From High 
T-SUH workshop on high temperature superconductivity (HTS) ma- 
terials, bulk processing and bulk applications; Houston, TX (United 
States); 27-28 Feb 1992. Order Number DE92014404. Source: 
OSTI; NTIS; GPO Dep. 

Results on melt-processing of thick deposits of highly homoge- 
neous, submicron Y-123 powders prepared by aerosol pyrolysis on 
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Ag-Pd alloy substrates are discussed. For long-term treatments at 
high temperatures, the extent of the substrate/deposit reaction 
increased with the Pd content of the substrate. At high Pd concen- 
trations a Ba-Cu-Pd-O phase was formed, resulting in phase 
segregation of the deposit. For low Pd concentrations the only evi- 
dence of a reaction was the presence of a low density of copper 
oxide precipitates in the Ag-Pd substrate. TEM examination indi- 
cated that the substrate/deposit boundary was sharp, and no 
evidence of Pd contamination was found at 123/123 grain bound- 
aries intersecting the substrate. The melt-processed deposits 
contain a very fine dispersion of 211 particles within the 123 
phase. TEM examination has revealed the presence of a high den- 
sity of stacking faults in the 123 near the 211/123 interfaces. 
Simple considerations suggest that these defects may be effective 
flux pinners for fields directed perpendicular to the basal plane. 


21856 (CONF-920402-7) Modification of the optical proper- 
ties of Al2O, by lon implantation. White, C.W. (Oak Ridge 
National Lab., TN (United States)); Thomas, D.K.; Zuhr, R.A.; Mc- 
Callum, J.C.; Pogany, A.; Haglund, R.F.; Magruder, R.H.; Yang, L. 
Oak Ridge National Lab., TN (United States). Apr 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Material Research Society spring meet- 
ing; San Francisco, CA (United States); 27 Apr - 2 may 1992. 
Order Number DE92013861. Source: OSTI; NTIS; GPO Dep. 

The implantation of Au into AlpO3 followed by thermal annealing 
at 1100°C leads to dramatic changes in the optical properties. The 
linear and nonlinear optical properties are correlated to the pres- 
ence of small Au precipitates which form during annealing. 


21857 (CONF-920402-8) Scanning tunneling microscope 
studies of initial epitaxial growth of YBa2Cu,07_,; thin films. 
Zheng, Xiang-Yang (Tennessee Univ., Knoxville, TN (United 
States). Dept. of Physics and Astronomy); Zhu, Shen; Lowndes, 
D.H.; Warmack, R.J. Oak Ridge National Lab., TN (United States). 
Apr 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-840R21400. From Material Research 
Society spring meeting; San Francisco, CA (United States); 27 Apr 
- 2 may 1992. Order Number DE92014135. Source: OSTI; NTIS; 
GPO Dep. 

The initial stage of epitaxial growth of laser ablated 
YBazCu307_,; (YBCO) thin films on (001) SrTiO3, LaAlO3, and 
MgO substrates, and on slightly miscut LaAlO,; and SrTiO3, have 
been studied with scanning tunneling microscopy (STM). Surface 
images show that the initial YBCO growth mode can be either of 
the Stranski-Krastanov or the Volmer-Weber type, depending on 
the film-substrate lattice mismatch and the growth temperature. A 
small substrate miscut angle is found to strongly influence the 
growth mode of YBCO films. Screw dislocation-mediated growth is 
suppressed, and films grown at 800°C on (001) LaAlO3 substrates 
with miscut angle of 2.0° along <100> or <110> directions were 
found to consist of tilted platelets that are epitaxially aligned with 
the substrate crystal lattice. 


21858 (CONF-920402-11) What can we learn from magneti- 
zation experiments on high-T,;superconductors? An overview. 
Thompson, J.R. (Oak Ridge National Lab., TN (United States)). 
Oak Ridge National Lab., TN (United States). Apr 1992. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Material Research Society spring meet- 
ing; San Francisco, CA (United States); 27 Apr - 2 may 1992. 
Order Number DE92014465. Source: OSTI; NTIS; GPO Dep. 

Magnetization studies provide a facile and convenient means for 
investigating high temperature superconductors. This work provides 
an overview and some specific examples of the types of informa- 
tion attainable through magnetic experiments. Regimes to be 
discussed include the Meissner region with low applied magnetic 
fields; the mixed state in higher fields at high temperatures, where 
equilibrium superconductive properties are accessible; and the 
magnetically irreversible mixed state at lower temperatures, often 
with large critical current densities J.. Generally, the critical cur- 
rents in the last region are metastable. The associated flux creep 
phenomenon also provides insight into the last region are 
metastable. The associated flux creep phenomenon also provides 
insight into the materials problem of optimizing the pinning of vor- 
tices, in order to maximize Je. 





21859 (CONF-920402-12) Characterization of sintered 
reaction-bonded silicon nitride processed by microwave heat- 
ing. Kiggans, J.O. Jr.; Tiegs, T.N. Oak Ridge National Lab., TN 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Mate- 
rial Research Society spring meeting; San Francisco, CA (United 
States); 27 Apr - 2 may 1992. Order Number DE92014408. 
Source: OSTI; NTIS; GPO Dep. 

Sintered reaction-bonded silicon nitride (SRBSN) tiles were fabri- 
cated by using microwave and conventional heating. Materials from 
both processes were analyzed at various stages in their fabrication. 
Microwave processing resulted in a SRBSN material of higher den- 
sity and strength than the conventionally processed material. 


21860 (CONF-920402-13) Anisotropic electrical resistivity 
of YBCO/PBCO superlattice films grown on miscut substrates. 
Kerchner, H.R. (Oak Ridge National Lab., TN (United States)); 
Klabunde, C.E.; Christen, D.K.; Budai, J.D.; Lowndes, D.H.; Nor- 
ton, D.; Thomson, J.O. Oak Ridge National Lab., TN (United 
States). Apr 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Material 
Research Society spring meeting; San Francisco, CA (United 
States); 27 Apr - 2 may 1992. Order Number DE92014409. 
Source: OSTI; NTIS; GPO Dep. 

Anisotropic electrical resistivity is studied in epitaxial superlattice 
films of YBagCu307_,/PrBapCu307_, grown in situ by laser 
ablation on SrTiO, surfaces aligned slightly away from the (100) di- 
rection. Layer thicknesses of each compound range from two to 
eight atomic cells. Electrical resistivity of these superlattice films al- 
ways shows a peak at some cryogenic temperature that decreases 
with increasing PrBa2Cu,O7_. layer thickness. Clear evidence is 
seen of vortex pinning or of supercurrent blocking by the step 
edges or by twin boundaries. The ratio of electrical resistivities for 
current directions parallel and perpendicular to these boundaries 
shows a large step-like change just above the superconductive 
critical temperature. The possibility is discussed that the Kosterlitz- 
Thouless explains this anisotropy change. 


21861 


(CONF-920402-24) lon channeling and spectro- 
scopic ellipsometry examinations of thin-film SiO2/ep!-Si 
structures. Fiory, A.T. (AT and T Bell Labs., Murray Hill, NJ 
(United States)); Roy, P.K.; Jellison, G.E. Jr. Oak Ridge National 
Lab., TN (United States). Apr 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Material Research Society spring meeting; San Francisco, 


CA (United States); 27 Apr - 2 may 1992.. Order Number 
DE92015129. Source: OSTI; NTIS; GPO Dep. 

Rutherford backscattering ion-channeling spectrometry (RBS) 
and 2- channel spectroscopic polarization modulation ellipsometry 
(2-C SPME) were combined in a study of 3- to 16-nm SiOz films to 
discern possible differences between conventional MOS oxides, 
modified surface preparation, and stack-oxide processes which 
combine chemical vapor deposition with furnace oxidation. An ex- 
cess silicon scattering is observed by RBS, which suggests atomic 
displacements associated with interfacial roughness and strain in 
the crystalline Si. Ellipsometry observes an increase in refractive 
index with decreasing film thickness, which is consistent with inter- 
facial roughness or Si strain. The various preparation methods for 
device-quality MOS oxides yielded essentially equivalent results 
and film densities close to bulk, fused SiOz. 


21862 (CONF-920448-5) Effect of surface modifications on 
the properties of silicon nitride ceramics. Natansohn, S. (GTE 
Labs., Inc., Waltham, MA (United States)); Pasto, A.E.; Rourke, 
W.J. Oak Ridge National Lab., TN (United States). [1992]. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 94. annual meeting and exposi- 
tion of the American Ceramic Society; Minneapolis, MN (United 
States); 12-16 Apr 1992. Order Number DE92013848. Source: 
OSTI; NTIS; GPO Dep. 

The effect of surface oxygen concentration of silicon nitride pow- 
ders on the properties of resulting ceramics was studied. A high 
purity silicon nitride powder was treated physically and chemically 
to modify its surface oxygen content. The resulting powders were 
hot-pressed into dense ceramics using 6 w/o yttria as sintering aid. 
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Strength and oxidation resistance of these ceramics were mea- 
sured and correlated with the powder and ceramic compositions as 
well as the resulting intergranular phases. Results show that the 
phases developed in yttria-containing silicon nitride ceramics vary 
with slight changes in the initial powder oxygen content, as 
predicted, and that strength can be correlated to initial oxygen con- 
centration. The mechanical strength vs. oxygen content curve has 
a definite maximum, i.e., there is a small oxygen concentration 
range at which optimum ceramic strength is realized. Best results 
are obtained when the oxygen content is increased by thermal oxi- 
dation; other techniques, such as chemical oxidation or addition of 
silica, are not as effective, particularly in attaining high strength at 
elevated temperatures. 


21863 (CONF-920526—-1) Flux creep studies in 
Y,BaCu,0,_; super ors. Yang Ren Sun (Tennessee 
Univ., Knoxville, TN (United States). Dept. of Physics); Chen, Y.J.; 
Ossandon, J.G.; Thompson, J.R.; Christen, D.K.; Goyal, A.; 
Holtzberg, F.; Marwick, A.D. Oak Ridge National Lab., TN (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Beijing in- 
ternational conference on High-T. superconductivity; Beijing 
(China); 25-29 May 1992. Order Number DE92014874. Source: 
OSTI; NTIS; GPO Dep. 

Magnetic relaxation studies, extending from the short term tran- 
sient period to several days duration, have been conducted on in a 
high-J., proton irradiated Y;Ba2Cu,07_, single crystal and a melt- 
texture-growth Y,Ba2Cu307_; sample. Long term flux creep 
measurements, as long as 3.5x10° s, revealed that the time de- 
pendent magnetization M(t) deviates significantly from a logarithmic 
decay, for a wide range of temperatures and magnetic fields. 
These experimental results can be analyzed using several models, 
including results from vortex-glass/collective pinning theory, a 
power law model, a form given by Griessen, and a double logarith- 
mic expression, all with similar quality. in complementary 
experimental studies, the early stages of magnetic relaxation have 
been probed by studying the effects of field sweep rate K= SH/at 
on magnetization hysteresis loops M(H) with K ranging from 4 G/s 
to 1000 G/s. The dependence of M on K could also be fitted fairly 
well to each of these models, but the fitting parameters differ from 
those obtained in the long term relaxation measurements. Only the 
vortex glass/collective pinning theory gave consistent parameters 
for the two independent experiments. Thus we find that while the 
other forms can describe the decay of J in a limited time domain, 
the one model is accurate over a time window of 6 decades and is 
therefore favored. The effective hopping time for a vortex bundle, 
te, Is found to be ~0.1 s. 


21864 (CONF-9206187-1) Creep and slow crack growth 
mechanisms related to macroscopic creep behaviour of a sili- 
con nitride ceramic at elevated temperatures. Jenkins, M.G. 
(Oak Ridge National Lab., TN (United States)); Ferber, M.K.; 
Salem, J.A. Oak Ridge National Lab., TN (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 7. Society for Experimental Me- 
chanics (SEM) international congress on experimental mechanics; 
Las Vegas, NV (United States); 8-11 Jun 1992. Order Number 
DE92015195. Source: OSTI; NTIS; GPO Dep. 

Recent tensile creep and creep rupture test results of a hot iso- 
statically pressed silicon nitride at 1150, 1260, and 1370°C were 
evaluated using microscopy in conjunction with various empirical 
and mathematical models to provide insight into creep and slow 
crack growth mechanisms. The stress and temperature sensitivities 
with dominant creep mechanism. Limiting cases for cavity nucle- 
ation and growth were applied to establish possible creep damage 
modes. At 1150°C, creep rupture was controlled by a slow crack 
growth mechanism. At 1260 and 1370°C, the accumulation of 
creep damage in the form of grain boundary cavities and cracks 
dominated the creep rupture behaviour. In this temperature regime, 
the creep rupture life was controlled by the secondary (or minimum) 
strain rate in accordance with a Monkman-Grant-type relation. 


21865 (CONF-9206187-—2) Effect of bending on the room- 


temperature tensile strengths of structural ceramics. Jenkins, 
M.G. Oak Ridge National Lab., TN (United States). [1992]. 8p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 7. Society for Experimental Me- 
chanics (SEM) international congress on experimental mechanics; 
Las Vegas, NV (United States); 8-11 Jun 1992. Order Number 
DE92015196. Source: OSTI; NTIS; GPO Dep. 

Results for nearly fifty, room-temperature tensile tests conducted 
on two advanced, monolithic silicon nitride ceramics are evaluated 
for the effects of bending and application of various Weibull statisti- 
cal analyses. Two specimen gripping systems (straight collet and 
tapered collet) were evaluated for both success in producing gage 
section failures and tendency to minimize bending at failure. Speci- 
men fabrication and grinding technique consderations are briefly 
reviewed and related to their effects on successful tensile tests. Ul- 
timate tensile strengths are related to the bending measured at 
specimen failure and the effects of the gripping system on bending 
are discussed. Finally, comparisons are made between the use of 
censored and uncensored data sample sets for determining the 
maximum likelihood estimates of the Weibull parameters from the 
tensile strength distributions. 


21866 (CONF-920819-13) impurity segregation to grain 
boundaries and defects in AIN. Callahan, D.L. (Rice Univ., Hous- 
ton, TX (United States). Dept. of Mechanical Engineering and 
Materials Science); Kenik, E.A.; Alexander, K.B. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Annual meeting of the Electron Microscopy Society (EMS) of 
America; Boston, MA (United States); 16-21 Aug 1992. Order 
Number DE92011667. Source: OSTI; NTIS; GPO Dep. 

The technological development of aluminum nitride (AIN) 
substrates is driven to a large extent towards the economical pro- 
duction of high thermal conductivity sintered ceramics for substrate 
applications. Stringent demands on matrix purity combined with the 
practical necessity of sintering additives have led to extensive anal- 
yses of property-controlling matrix defect structures and of the role 
of additives in both matrix purification and sintering. Of particular 
interest are defects such as inversion domain boundaries (IDBs) 
and grain boundaries which may serve as segregation sites for the 


dominant impurities in AIN, particularly oxygen. In this work quanti- 
tative methods of analytical electron microscopy are applied to the 
analysis of chemical segregation in electronic grade AIN. 


21867 (DOE/ER/04386-T2) High temperature mechanical 
properties of ceramics: Final technical report, 1977-1986. Raj, 
R. Cornell Univ., Ithaca, NY (United States). Dept. of Materials Sci- 
ence and Engineering. [1986]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-77ER04386. 
Order Number DE92013618. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this research program has been to un- 
derstand the mechanisms of deformation and fracture in ceramic 
materials at high temperatures. In the first phase the research fo- 
cussed on the role of a residual glass phase on the mechanical 
properties of silicon nitride ceramics. The morphology of the distri- 
bution of this glass at grain boundaries, the micromechanism for 
deformation by a solution-precipitation process, and fracture by 
cavitation in the small glass pocket placed at the triple junctions in 
the grain boundaries, were studied in detail. In the next phase, the 
research concentrated on the possibility of large tensile deforma- 
tion in ceramics that contain some liquid phase. The prediction was 
that under certain circumstances cavitation could be suppressed 
entirely, thus leading to the possibility of superplastic deformation. 
In the third phase the emphasis shifted to mechanisms of sintering 
in powder compacts that contain packing heterogeneities. 


21868 (DOE/ER/45174—T4) Superconductivity and mag- 
netism in rapidly solidified perovskites: Final report, 
September 1, 1988—-August 31, 1991. O'Handley, R.C.; Kalonji, 
G. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Materials Science and Engineering. [1991]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-84ER45174. Order Number DE92014081. Source: OSTI; 
NTIS; GPO Dep. 

The report is divided into six parts, reflecting major thrusts of our 
work since 1987. The six areas are: molecular orbital theory of 
high T-superconductivity; rapid solidification processing of oxide 
superconductors; time dependent magnetic and superconducting 
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properties of these inhomogeneous materials; excess Gd in 
Gd,,,Bap_,Cu3O7_5 perovskites; rapid solidification and direc- 
tional annealing to achieve high Jc; and Mossbauer studies of T = 
Fe, Co and Ni site selection in YBao(CuT)307_5 and 
GdBa2(CuT)307_ 5. 


21869 (DOE/ER/45191-18) Indium dopant/defect com- 
plexes in lightly-doped ceria. Wang, Ruiping (Oregon State 
Univ., Corvallis, OR (United States). Dept. of Physics); Gardner, 
J.A.; Evenson, W.E.; Sommers, J.A. Oregon State Univ., Corvallis, 
OR (United States). Dept. of Physics. [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
FG06-85ER45191. (CONF-910430-32: 93. annual meeting and ex- 
position of the American Ceramic Society (ACerS), Cincinnati, OH 
(United States), 28 Apr - 2 may 1991). Order Number 
DE92014329. Source: OSTI; NTIS; GPO Dep. 

Four well-defined indium-dopant/lattice-defect complexes and the 
non-complexed substitutional indium dopant have been observed 
by perturbed angular correlation (PAC) spectroscopy in cerium ox- 
ide. PAC is a nuclear hyperfine experimental method that detects 
interactions between a radioactive probe nucleus and nearby 
atoms. The magnitude and symmetry of those interactions provide 
a signature for the electromagnetic fields at the probe nucleus. 
These fields are produced by the arrangement of charges and 
magnetic moments in the near environment of the probe, so they 
provide a means of identifying defect structures. 


21870 (DOE/ER/45191-19) PAC spectroscopy of electronic 
ceramics. Gardner, J.A. (Oregon Univ., Eugene, OR (United 
States). Dept. of Physics); Wang, Ruiping; Schwenker, R.; Even- 
son, W.E.; Rasera, R.L.; Sommers, J.A. Oregon Univ., Eugene, 
OR (United States). Dept. of Physics. [1991]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
85ER45191. Order Number DE92014328. Source: OSTI; NTIS; 
GPO Dep. 

Dilute indium dopants in cerium oxides and YBazCu,0, have 
been studied by'''in/Cd Perturbed Angular Correlation (PAC) 
spectroscopy. By controlling oxygen vacancy concentration in the 
cerium oxides through doping or high-temperature vacuum anneal- 
ing, we have found that indium always forms a defect complex 
unless the sample is doped to reduce greatly the oxygen vacancy 
concentration. Three different vacancy-associated complexes are 
found with concentrations that depend on doping and oxygen stoi- 
chiometry. Another defect complex occurs in samples having 
negligible vacancy concentration. At low temperatures, evidence is 
found of interaction with an electronic hole trapped by '''Cd after 
the radioactive decay of the "In parent. In YBagCu,O, the indium 
substitutes preferentially at the Y site but has measurable probabil- 
ity of substitution in at least one of the two copper sites. A 
symmetry change near 650 °C is consistent with the well- 
documented orthorhombic/tetragonal transition for samples in air or 
oxygen. 


21871 (DOE/PC/91309-T3) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report No. 2, 
December 1, 1991-February 29, 1992. Pickrell, G.R.; Sun, T.; 
Brown, J.J. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (United States). Center for Advanced Ceramic Materials. 29 
Feb 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91309. Order Number 
DE92013905. Source: OSTI; NTIS; GPO Dep. 

High temperature alkali corrosion has been known to cause pre- 
mature failure of ceramic components used in advanced high 
temperature coal combustion systems such as gasification and 
clean-up, coal fired gas turbines, and high efficiency heat engines. 
The objective of this research is to systematically evaluate the al- 
kali corrosion resistance of the most commonly used structural 
ceramics including silicon carbide, silicon nitride, cordierite, mullite, 
alumina, aluminum titanate, zirconia, and fireclay glass. The study 
consists of identification of the alkali reaction products (phase equi- 
libria) and the kinetics of the alkali reactions as a function of 
temperature and time. 


21872 (ETDE/JP-mf-92526262, pp. 25-36) Technical devel- 
opment of ceramic gas turbine technology.: Research and 





development of 300 KW class ceramics gas turbine heat resis- 
tant ceramic members for cogeneration. Ozawa, S. (NGK 
Insulators, Ltd., Nagoya (Japan)). New Energy Development Orga- 
nization, Tokyo (Japan). Oct 1991. 86p. (in Japanese). In NEDO 
fuel/storage technology subcommittee (11th business reporting 
conference). Order Number DE92526262. Source: OSTI; NTIS 
(US Sales Only). 

Research and development has been under way as a result of 
commissioning from NEDO on heat resistant ceramic members to 
be used in ceramic gas turbines (CGT) for cogeneration being de- 
veloped under the Moonlight Project. The target is a development 
of the members that can be used at a CGT inlet temperature of 
1350°C and for an output of about 300 kW, the development being 
scheduled to end in 1995. Fiscal 1990 was used to research and 
develop parts shapes to be compatible with the basic type CGT 
(1200°C ). Discussions were given on fabrication of a three- 
dimensional curved surface model for injection molding of integral 
moving blades with high-strength silica nitride (SN84 system) as 
well as on manufacturing conditions to prevent cracking in separate 
moving blades when an injection molding machine is degreased. 
Discussions were also given on injection molding techniques for 
static blades (SN88), and manufacturing and bonding techniques of 
combustors and heat exchangers, whereas prospects were ob- 
tained to give shapes or to manifest parts characteristics at an 
extent possible to be provided to an element test. However, further 
research and development is required to meet the specification re- 
quirements. 1 ref., 9 figs., 4 tabs. 


21873 (INIS-mf-14056, pp. 36) Creep behaviour of whisker- 
reinforced oxide ceramics. Lorenz, O.K. (Technische Univ. 
Hamburg-Harburg, Hamburg (Germany). Arbeitsbereich Werkstoff- 
physik und -technologie); Huebner, H. Deutsche Keramische 
Gesellschaft e.V. (DKG), Koeln (Germany). 1991. 53p. (in Ger- 
man). (CONF-9109375-—: 5. International trade fair machinery 
equipment, plant and raw materials for the entire ceramics and 
powder metallurgy industry (CERAMITEC-5) with international ce- 
ramitec symposium and annual meeting, Munich (Germany), 17 
Sep 1991). In Deutsche Keramische Geselischaft e.V. Annual 
meeting 1991. Book of abstracts. Order Number DE92516856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. REINFORCED MATERIALS/ 
creep; ALUMINIUM OXIDES/reinforced materials; WHISKERS; 
CREEP; SILICON CARBIDES; CERAMICS 
21874 (INIS-SU-310/A, pp. 131) Electronic structure of 
HTSC crystals. Veryavov, V.A. (Leningradskij Gosudarstvennyj 
Univ., Leningrad (USSR)); Ehvarestov, R.A. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-Iissledovatel’skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF-9011283—: 
Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; CERAMICS; CHEMICAL BONDS; ELECTRON DENSITY; 
MATHEMATICAL MODELS 


21875 
ides new high temperature superconductors?. Ryzhkov, M.V. 
(AN SSSR, Sverdlovsk (USSR). Inst. Khimii); Gubanov, V.A. 
Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283-: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; SILVER OXIDES/high-te superconductors; CHARGE 
DENSITY; CHARGE DISTRIBUTION; VALENCE 


21876 (INIS-SU-310/A, pp. 140) Investigation of Cu-O 
chemical bond character In HTSC-ceramics by quantum 
chemistry methods. Vajsberg, B.S. (Nauchno-lssledovatel’skij 
Fiziko-Khimicheskij Inst., Moscow (USSR)); Kaplan, |.G.; Smutnyj, 
V.N. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 


(INIS-SU-310/A, pp. 134-135) Are complex sliver ox- 
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Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS /chemical bonds; 


CERAMICS; ELECTRONIC STRUCTURE; MATHEMATICAL MOD- 
ELS 


21877 (IS-T-1610) A study of the reactivity of reduced 
molybdenum ethoxides: Synthesis and characterization of 
MoO(OH) and some novel ethoxide cluster 
molecules. Hollingshead, J.S. Ames Lab., IA (United States). 8 
May 1992. 142p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE92014508. Source: OSTI; NTIS; GPO Dep. 

A low temperature route was used in an attempt to produce re- 
duced molybdenum oxides. When molybdenum (Ill) ethoxide was 
hydrolyzed with the stoichiometric amount of water in hydrocarbon 
solvent, a quantitative yield of product was recovered. Elemental 
and molybdenum oxidation state analyses on this material indicated 
an empirical formula of Mo2(OH)s(OEt). When this material was 
heated in the presence of hydrogen at 250°C, a black solid was 
produced. Analyses indicated the material is MoO(O#). All attempts 
to thermally decompose MoO(O#) to the oxide, Mo203, were un- 
successful. A mixture of Mo2O3 and MoO. was produced instead. 
However, MoO(OH) was used, successfully, to synthesis LiMoO. 
from a reaction with Li,CO3 at 600°C. In addition, MoO(OH) was 
also used to synthesize Na,MoO2(where x = 0.66). In an attempt 
to remove the final ethoxide ligand of Mo2(OH)s(OEt) by reaction 
with water to produce the pure hydroxide species, Mo(OH)s, the 
hydrolysis reaction was completed using an excess (2-4 molar ex- 
cess) of water. The solid recovered from this reaction still retained 
the ethoxide ligand and was slightly oxidized by the excess water. 


21878 (Juel-2514) Magnetic investigations on high temper- 
ature superconductors. Thierfeldt, S. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Festkoerperforschung; Koeln Univ. 
(Germany). Aug 1991. 91p. (In German). Order Number 
DE92521321. Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetic properties of polycrystalline and epitactic samples 
have been studied by means of a SQUID magnetometer. Addi- 
tional experiments applying the Faraday magneto-optic effect 
allowed to observe the magnetic flux distribution in the supercon- 
ductor. The experiments reported aimed at gaining further insight 
into physical fundamentals and into varied compound systems. The 
experiments for investigating the physical fundamentals concen- 
trated on a model of the critical current density jc, flux behaviour, 
magnetization related to time, and effects of the sample geometry 
and the demagnetization factor. The majority of experiments has 
been made with epitactic YBaCu0 films, as these can be prepared 
to high quality standards and lend themselves particularly well to 
studying the superconducting properties. As most applications of 
these films require a high current carrying capacity, which however 
brings about strong pinning, gaining insight into the pinning mecha- 
nisms is a major task. (orig.). 


21879 (LA-UR-92-922, pp. 34-76) Dynamics of the vortex 
state In high tem superconductors. Kapituinik, A. (Stan- 
ford Univ., CA (United States)). Los Alamos National Lab., NM 
(United States). [1991]. (CONF-9108140—: Phenomenology and 
applications of high temperature superconductivity, Los Alamos, 
NM (United States), 22-24 Aug 1991). In Proceedings, phe- 
nomenology and applications of high temperature superconductors. 
527p. Order Number DE92011133. Source: OSTI; NTIS; INIS. 

The large thermal energy available, the strong anisotropy, and 
short coherence lengths of high temperature superconductors give 
rise to new phenomena in the mixed state. The author discusses 
transport and thermodynamic measurements of high-Tc materials 
and of model systems. In particular, he uses experiments on two 
dimensional films to compare and isolate two dimensional effects in 
the cuprates. By using multilayer systems with similar parameters, 
he identifies decoupling of the superconducting planes in magnetic 
fields at temperatures much above the irreversibility line. He shows 
that if the irreversibility line is to be considered a melting transition 
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line, it implies melting of the solid state into a liquid of three dimen- 
sional flux lines. He further uses Monte Carlo simulations to study 
the structure of the vortex state as well as melting. 


21880 (LA-UR-92-922, pp. 77-100) High T,-superconductors 
at microwave les. Gruener, G. (Univ. of California, Los 
Angeles (United States)). Los Alamos National Lab., NM (United 
States). [1991]. (CONF-9108140-: Phenomenology and applica- 
tions of high temperature superconductivity, Los Alamos, NM 
(United States), 22-24 Aug 1991). In Proceedings, phenomenology 
and applications of high temperature superconductors. 527p. Or- 
der Number DE92011133. Source: OSTI; NTIS; INIS. 

The author discusses various experiments conducted in the 
micro- and millimeter wave spectral range on thin film and single 
crystal specimens of the high temperature oxide superconductors. 
For high quality film the surface resistance Re is, except at low tem- 
peratures, due to thermally excited carriers, with extrinsic effects 
playing only a secondary role. Because of the low loss various 
passive microwave components, such as resonators, delay lines 
and filters, with performance far superior to those made of normal 
metals can be fabricated. The conductivity measured at millimeter 
wave frequencies displays a peak below T.. Whether this is due to 
coherence factors or due to the change of the relaxation rate when 
the materials enter the superconducting state remains to be seen. 


21881 (LA-UR-92-922, pp. 103-130) Flux pinning enhance- 
ment by Y2BaCuO,; inclusions in melt processed YBaCuO 

ors. Murakami, M. (ISTEC, Tokyo (Japan)). Los 
Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140—: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

While nonsuperconducting particles are known to serve as effec- 
tive pinning centers in conventional superconductors, their effect in 
high T.superconductors is still controversial. In this paper, the au- 
thor gives evidence that nonsuperconducting Y2BaCuOs (21 1) 
inclusions can act as pinning centers in melt processed YBaCuO 
superconductors even when their size is orders of magnitude larger 
than the coherence length. In such a case, the interface provides 
pinning. Theoretical estimates based on direct summations agree 
well with the experimental results. The applications of direct sum- 
mation for obtaining the bulk pinning force is justified by direct 
observation of the FLL (flux line lattice), where the FLL has no long 
range order and the fluxoids are pinned by 211 inclusions. 


21882 (LA-UR-92-922, pp. 164-183) Critical flelds In high 
temperature superconductors. Finnemore, D.K. (Ames Lab., IA 
(United States)). Los Alamos National Lab., NM (United States). 
[1991]. DOE Contract W-7405-ENG-82. (CONF-9108140-: 
Phenomenology and applications of high temperature supercon- 
ductivity, Los Alamos, NM (United States), 22-24 Aug 1991). In 
Proceedings, phenomenology and applications of high temperature 
superconductors. 527p. Order Number DE92011133. Source: 
OSTI; NTIS; INIS. 

An analysis of various methods to obtain the critical fields of the 
high temperature superconductors from experimental data is under- 
taken in order to find definitions of these variables that are 
consistent with the models used to define them. Characteristic criti- 
cal fields of H.;, Ho and H. that occur in the Ginsburg-Landau 
theory are difficult to determine experimentally in the high tempera- 
ture superconductors because there are additional physical 
phenomena that obscure the results. The lower critical field is diffi- 
cult to measure because there are flux pinning and surface barrier 
effects to flux entry; the upper critical field is difficult because 
fluctuation effects are large at this phase boundary; the the 
namic critical field is difficult because fluctuations make it difficult to 
know the field where the magnetization integral should be termi- 
nated. In addition to these critical fields there are at least two other 
cross-over fields. There is the so called irreversibility line where the 
vortices transform from a rigid flux line lattice to a fluid lattice and 
there is a second cross-over field associated with the transition 
from the fluctuation to the Abrikosov vortex regime. The presence 
of these new physical effects may require new vocabulary. 
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21883 (LA-UR-92-922, pp. 243-286) Direct images and 
unconventional dynamics of vortices in the high 
T-superconductors YBCO (123) and BSCCO (2212). Gammel, 
P.L. (AT and T Bell Labs., Murray Hill, NJ (United States)); Bishop, 
D.; Murray, C.; Huse, D. Los Alamos National Lab., NM (United 
States). [1991]. (CONF-9108140—: Phenomenology and applica- 
tions of high temperature superconductivity, Los Alamos, NM 
(United States), 22-24 Aug 1991). In Proceedings, phenomenology 
and applications of high temperature superconductors. 527p. Or- 
der Number DE92011133. Source: OSTI; NTIS; INIS. 

Static imaging has been used to complement transport I-V mea- 
surements in inferring the phase diagram and structure of the 
mixed state of the high T-superconductors YBCO(123) and 
BSCCO (2212). High resolution Bitter patterns reveal the static 
structure of the flux lattice in the low field mixed state of BSCCO 
(2212). For B || ¢, the in-plane effective mass anisotropy is found 
to distort the lattice. Rotation of the field away from the é axis re- 
sults in the appearance of a unique structure: a striking array of 
vortex chains. At low fields, the pattern is otherwise amorphous. In- 
creasing the field above ~ 20G results in an abrupt transition into 
an hexatic phase. At high fields, I-V curves with picovolt resolution 
imply critical behavior within the mixed state, consistent in both 
123 and 2212 with a three-dimensional vortex glass transition well 
below T.. In 2212, a field and temperature dependent crossover in 
the effective dimensionality of the vortex lattice is also found. 


21884 (LA-UR-92-922, pp. 287-334) Phase transitions and 
transport in anisotropic superconductors with large thermal 
fluctuations. Fisher, D.S. (Harvard Univ., Cambridge, MA (United 
States)). Los Alamos National Lab., NM (United States). [1991]. 
(CONF-9108140—: Phenomenology and applications of high tem- 
perature superconductivity, Los Alamos, NM (United States), 22-24 
Aug 1991). In Proceedings, phenomenology and applications of 
high te ure superconductors. 527p. Order Number 
DE92011133. Source: OSTI; NTIS; INIS. 

Fluctuation effects in conventional superconductors such as 
broadening of phase transitions and flux creep tend to be very 
small primarily because of the large coherence lengths. Thus mean 
field theory, with only small fluctuation corrections, usually provides 
an adequate description of these systems. Regimes in which fluc- 
tuation effects cause qualitatively different physics are very difficult 
to study as they typically occur in very small regions of the phase 
diagram or, in transport, require measuring extremely small 
voltages. In striking contrast, in the high temperature cuprate su- 
perconductors a combination of factors - short coherence lengths, 
anisotropy and higher temperatures - make fluctuation effects 
many orders of magnitude larger. The current understanding of 
transport and phase transitions in the cuprate superconductors- 
particularly YBCO and BSCCO-is reviewed. New results are 
presented on the two-dimensional regimes and 2D-3D crossover in 
the strongly anisotropic case of BSCCO. The emphasis is on pin- 
ning and vortex glass behavior. 


21885 (LA-UR-92-922, pp. 335-358) Muon and neutron in- 
vestigations of vortex correlations in high-T.superconductors. 
Aeppli, G. (AT and T Bell Labs., Murray Hill, NJ (United States)). 
Los Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140—-: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

The muon spin relaxation (uSR) and neutron scattering tech- 
niques have made the following contributions to the author's 
understanding of copper oxide superconductors: (1) determination 
in absolute units of the magnetic length A(T); (2) observation in 
YBazCu307 of well ordered flux lattices, composed of straight flux 
lines, at low T and intermediate fields; (3) demonstration that sam- 
ple multiphase coexistence is the most likely cause of reduced 
Meissner fractions found for Lap_,Sr,CuO, ceramics with non- 
optimal (i.e. x + 0.15); (4) finding that microscopic irreversibility sets 
in at surprisingly low T; (5) observation of microscopic vortex mo- 
tion in BiSrCaCuO single crystals. While studies of type (1) have 
been extensively performed, there have been relatively few experi- 
ments of the other four varieties. Therefore, he concludes that both 





uSR and neutron diffraction still have the potential to provide new 
information about the magnetic correlations in high-T, materials. 


21886 (LA-UR-92-922, pp. 390-434) Vortex pinning and 
creep experiments. Kes, P.H. (Leiden Univ. (Netheriands)). Los 
Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140—: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of hi 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

A brief review of basic flux-pinning and flux-creep ingredients 
and a selection of experimental results on high-temperature- 
superconductivity compounds is presented. Emphasis is put on 
recent results and on those properties which are central to the 
emerging understanding of the flux-pinning and flux-creep mecha- 
nisms of these fascinating materials. 


21887 (LA-UR-92-922, pp. 519-522) Determination of the 
Sommerteld constant and the electron-phonon coupling 
strength in YBa,Cu,07_.. Reeves, M.E. (Naval Research Lab., 
Washington, DC (United States)); Wolf, S.A.; Kresin, V.Z. Los 
Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140-: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

The authors present estimates for the bare Sommerfeld constant 
(ve) and the strength of the electron-phonon coupling based on 
specific heat measurements of YBazCu3O7_;. vg is determined 
from measurements made at high temperatures (300 to 700K). The 
strength of the electron-phonon coupling is determined by the ratio 
of the low- to the high-temperature values of the Sommerfeld con- 
stant. The high temperature specific heat is determined from 
measurements of the enthalpy of YBa2Cus07_, between 300 and 
700K. Here, the authors will present only the data; full details of the 
analysis are given. As seen in the paper, the high temperature spe- 
cific heat agrees well with the lower temperature measurements. 


21888 (LA-UR-92-922, pp. 522-525) Evidence for _—s 
elect onon coupling in thermal conductivity 

Cu307_;. Cohn, J.L. (Naval Research Lab., Washington, be 
(United States)); Wolf, S.A.; Vanderah, T.A. Los Alamos National 
Lab., NM (United States). [1991]. (CONF-9108140—: Phenomenol- 
ogy and applications of high temperature superconductivity, Los 
Alamos, NM (United States), 22-24 Aug 1991). In Proceedings, 
phenomenology and applications of high temperature superconduc- 
tors. 527p. Order Number DE92011133. Source: OSTI; NTIS; 
INIS. 

The in-plane thermal conductivity («) in the = high- 
Tesuperconductors is widely observed to increase abruptly for T < 
Te. This behavior is consistent with a low carrier density and 
demonstrates the importance of phonon-carrier scattering in limiting 
the lattice heat conduction; the phonon mean free path (and hence 
x) increases for T < Tedue to the reduced scattering of phonons 
by carriers, as the latter condense into superconducting pairs. Here 
the authors discuss an analysis of this slope change in « (T) data 
for YBa2CugO07_5 (YBCO) crystals. A more extended discussion is 
presented elsewhere. 


21889 (LA-UR-92-922, pp. 529-533) Flux motion and dissi- 
pation in high-tem superconductors. Gray, K.E. 
(Argonne National Lab., IL (United States)); Kim, D.H. Los Alamos 
National Lab., NM (United States). [1991]. DOE Contract W-31109- 
ENG-38. (CONF-9108140—: Phenomen and applications of 
high temperature superconductivity, Los Alamos, NM (United 
States), 22-24 Aug 1991). In Proceedings, phenomenology and ap- 
plications of high te ture superconductors. 527p. Order 
Number DE92011133. Source: OSTI; NTIS; INIS. 
The effects on flux motion and dissipation of interlayer coupling 
of the Cu-O planes along the c-axis are considered for the high- 
temperature superconductors (HTS). It is argued that for the 
highly-anisotropic HTS, the weak interlayer coupling plays a domi- 
nant role that can be described by incoherent Josephson tunneling 
between superconducting Cu-O bi- or tri-layers. In YBagCu307, the 
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layers are strongly coupled, presumably because the conducting 
Cu-O chains short circuit the Josephson tunneling, so that these 
effects are weak or missing. Recently, the effects of anisotropy and 
fluctuations on critical current densities, J. (T,H) and the field- 
induced broadening of resistivity transitions, p(T,H), have been 
studied in high-temperature superconductors (HTS). Although the 
broadening looks similar for the applied field, H, oriented either 
parallel to the s ing Cu-O layers (H || ab) or parallel to 
the c-axis (H ||c), its width and the detailed shape of p{T,H) are dif- 
ferent. The explanations given in this paper for the highly 
anisotropic HTS differ in detail for the two cases, but have a crucial 
feature in common: they result from fluctuations affecting the 
Josephson coupling across the interlayer junctions. 

21890 (LA-UR-92-1485) Fine scale mesostructures in su- 
per and other materials. Krumhansi, J.A. Los Alamos 
National Lab., NM (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920141-7: Lattice effects in high 
T-superconductors, Santa Fe, NM (United States), 13-15 Jan 
1992). Order Number DE92015207. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We review experimental and theoretical literature on mesoscale 
features and structures in a variety of displacively transforming ma- 
terials. These include twinning in martensites and the much finer 
scale tweed; both may have significant effects on both normal and 
superconducting properties. Elastic properties are particularly 


en Recent x-ray neutron experiments suggest them 
in hi-T.materials. 


of silicon car- 


21891 (LA-UR-92-1496) Microwave 
difterent Ahmad, |. (Te 


bide using several 


Assessment and Transfer, Inc., Annapolis, MD (United States)); 
Sibergiitt, R.; Black, W.M.; Sa’adaidin, H.S.; Katz, J.D. Los Alamos 
National Lab., NM (United States). [1992]. 7p. Sponsored by 
DC (United States). DOE Contract W-7405- 


USDOE, Washington, 
ENG-36. (CONF-920402-27: Material Research Society spring 
meeting, San Francisco, CA (United States), 27 Apr - 2 may 1992). 
Order Number DE92015204. Source: OSTI; NTIS; GPO Dep. 

Microwave joining of sintered silicon carbide, both to itself and 
reaction bonded silicon carbide, has been accomplished in a 
single-mode rectangular resonant cavity. Several approaches using 
different interlayer materials were employed to join sintered silicon 
carbide. Effective joining of reaction bonded silicon carbide to itself 
and sintered silicon carbide was accomplished without the use of 
any interlayer material in the single-mode resonant cavity as well 
as in a multi-mode oven. Specimens cut from 3/8” diameter-rods 
were joined in the single-mode cavity, whereas a variety of arbi- 
trary shapes and larger specimens (of reaction bonded silicon 
carbide) were joined in the multi-mode oven. 


21892 (LA-UR-92-1558) Theory of sublinear power depen- 
dence for microwave heating In some ceramic materiais. 
Kenkre, V.M. (New Mexico Univ., Albuquerque, NM (United 
States)); Kus, M.; Katz, J.D. Los Alamos National Lab., NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States); Sandia National Labs., Albuquerque, NM (United 
States); New Mexico Research and Development Inst., Santa Fe, 
NM (United States). DOE Contract W-7405-ENG-36. Grant CDR- 
8800352. (CONF-920402-29: Material Research Society spring 
meeting, San Francisco, CA (United States), 27 Apr - 2 may 1992). 
Order Number DE92015147. Source: OSTI; NTIS; GPO Dep. 

A sublinear dependence of the microwave heating rate on the in- 
cident microwave power implying a saturation effect appears to 
have been observed recently. We present simple model calcula- 
tions to address this observation on the basis of an idea of spatial 
confinement of the absorbing charges in grain boundary regions. 
Two natural lengths exist in this model: the spatial extent of the 
confining region, and the maximum distance an absorbing charge 
travels under the combined action of damping and of the oscillating 
microwave field. We suggest that a mismatch of these lengths re- 
sults in the observed saturation, more generally, in the observed 
decrease in absorption efficiency. 
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21893 (NEI-DK-837) Structural studies of metal oxides re- 
lated to High-T, superconductors. Hjorth, M. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Kemisk Lab. B. Feb 1990 118p. Or- 
der Number DE92629008. Source: OSTI; NTIS; INIS. 

The project was started in order to investigate metal oxide struc- 
tures related in some way to high-T. superconductors, using the 
crystallographic methods available; and in order to be able to use 
crystallographic methods in ways that go beyond routine applica- 
tions in order to contribute to the crystallographic knowledge 
concerning these oxides. The project goes a step outside the 
boarders normally defined by using the term "high-T. superconduc- 
tors’, thus studying metal oxides from a more general 
crystallographic viewpoint. The methods used are the expansions 
of the spherical atom model, and of the thermal probability density 
function, and combination of X-ray work with high resolution elec- 
tron microscopy. The use of the expanded diffraction models 
presents problems such as bad convergence in least squares 
refinement, physical unreasonable parameters, problems with inter- 
pretation of the results and difficulties due to missing or insufficient 
computer programs. The use of these models is discussed. Dy- 
namical theory is applied when considering electron diffraction 
results. The theory is presented, focusing on the modifications of 
the standard theory used for some of the structures considered in 
the thesis, and in overview on other theoretical topics is given. A 
presentation is given of the structures which have been considered 
and of earlier work on related compounds, of the problems and so- 
lutions applied to the compound discussed and of the results 
obtained. The results are discussed. The appendices describe pub- 
lished papers and the work not directly connected to the main 
topics, €.g. implementation and development of computer pro- 
grams. (AB) 172 refs. 

21894 (ORNL/Sub-90-SB688/1) Reinforcements for high 
ceramics: Final report. Kyriacou, C.|. (Keramont 


temperature 

Corp., Tucson, AZ (United States)); Sepulveda, J.L.; Watson, M.A. 
Oak Ridge National Lab., TN (United States); Keramont Copp., 
Tucson, AZ (United States). Apr 1992. 56p. Sponsored by USDOE, 


Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92014815. Source: OSTI; NTIS; GPO Dep. 

A method has been investigated and developed to grow TiB2 
whiskers by the VLS mechanism. The reaction was carried out in a 
quartz tube 3 in. in diameter, 30 in. long at about 1150°C in the 
presence of a catalyst. The basic experimental parameters, a sub- 
strate, and a catalyst, for the growth of the whiskers have been 
defined. The whiskers produced have shown variable size and 
morphology depending on the experimental conditions, and loca- 
tion of the whiskers from the input port. The corrosion of the 
catalyst by the gas environment, and the gas distribution profile in 
the furnace had a serious effect on the reproducibility of the experi- 
mental results, and the overall yield of whiskers. 


21895 (PNL-SA-19889) Transient stress evolution and 
crystallization in laser-irradiated amorphous titania sol-gel 
films. Exarhos, G.J. (Pacific Northwest Lab., Richland, WA (United 
States)); Hess, N.J.; Wood, S. Pacific Northwest Lab., Richland, 
WA (United States). Oct 1991. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-911064—10: SPIE International Society for Optical Engi- 
neering meeting, Boulder, CO (United States), 23-25 Oct 1991). 
Order Number DE92014266. Source: OSTI; NTIS; GPO Dep. 
Amorphous TiO sol-gel films are irreversibly transformed to a 
crystalline anatase phase when heated to temperatures in excess 
of 575 K or subjected to intense pulsed or CW laser irradiation. 
The laser-induced transformation is initiated as a result of impurity 
absorption and subsequent heating, and results in densification 
and relative changes in compressive stress of the film. Isothermally 
annealed films exhibit a decrease in compressive stress as crystal- 
lization proceeds while an increase in compressive stress followed 
by a decrease in stress is observed when crystallization is laser- 
induced. Raman spectroscopy has been used to characterize the 
crystallization ingrowth kinetics and is used in this work as a real 
time probe of both film temperature and localized stress which can 
be evaluated from shifts in lattice phonon frequencies measured in 
real time during laser irradiation. The laser not only induces the 
phase transformation but excites inelastic Raman scattering from 
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which film stress and temperature can be estimated. A second 
approach for the determination of these parameters requires incor- 
poration of a thin ruby film between the titania and silica substrate. 
Here, the wavelength shift of the laser-induced ruby fluorescence 
can be used to quantify interfacial stress; the fluorescence lifetime 
measurements are used to determine temperature. The advan- 
tages and limitations of these techniques for evaluating transient 
stress and temperature evolution in thin titania films subjected to 
CW laser irradiation will be discussed. 


21896 (PNL-SA-20854) Stress and transformation 
phenomena in oxide films. Exarhos, G.J.; Hess, N.J. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. (CONF-920402-16: Material Research 
Society spring meeting, San Francisco, CA (United States), 27 Apr 
- 2 may 1992). Order Number DE92014702. Source: OSTI; NTIS; 
GPO Dep. 

In situ optical methods are reviewed for characterization of 
phase transformation processes and evaluation of residual stress 
in solution- deposited metastable oxide films. Such low density 
films most often are deposited as disordered phases making them 
prone to crystallization and attendant densification when subjected 
to increased temperature and/or applied pressure. Inherent stress 
imparted during film deposition and its evolution during the transfor- 
mation are evaluated from phonon frequency shifts seen in Raman 
spectra (TiO2) or from changes in the laser-induced fiuorescence 
emission spectra for films containing rare earth (Sm*? *Y3Al50,2) or 
transition metal (Cr*?:Al,O3) dopants. The data in combination with 
measured increases in line intensities intrinsic to the evolving phase 
are used to follow crystallization processes in thin films. In general, 
film deposition parameters are found to influence the crystallite in- 
growth kinetics and the magnitude of stress and stress relaxation 
in the film during the transformation. The utility of these methods to 
probe crystallization phenomena in oxide films will be addressed. 


21897 (SAND-92-0128C) Thickness dependence of vortex 
pinning In epitaxial Ti-Ca-Ba-Cu-O thin films. Venturini, E.L. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Morosin, B.; Ginley, D.S.; Lee, W.Y. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920402-19: Material Research Society spring meeting, 
San Francisco, CA (United States), 27 Apr - 2 may 1992). Order 
Number DE92015011. Source: OSTI; NTIS; GPO Dep. 

The critical current density inferred from magnetization hysteresis 
for epitaxial TleCapBazCu3049 films on LaAlO; exhibits a pro- 
nounced increase with film thickness in the high-field, high-current 
regime. This thickness dependence does not extend to compara- 
tively “thick” single crystals, however, suggesting that the grain 
boundaries play a major role in collective vortex pinning for TI- 
based superconducting thin films. 


21898 (SAND-92-1068C) Tkbased films: A comparison of 
processing procedures. Morosin, B.; Venturini, E.L.; Tigges, C.P.; 
Ginley, D.S.; Volk, S.R. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
92040218: Material Research Society spring meeting, San 
Francisco, CA (United States), 27 Apr - 2 may 1992). Order Num- 
ber DE92015009. Source: OSTI; NTIS; GPO Dep. 

The structural, electrical and magnetic properties are compared 
for three superconducting TI-Ca-Ba-Cu-O thin films prepared by dif- 
ferent deposition and sintering protocols. One film containing a 
mixture of Ti,CagBagCus0, and Tl,Cu;BazCu2O, structural 
phases has the best superconducting properties. Deposition of a Tl- 
free Ca-Ba-Cu-O precursor film followed by sintering in TO vapor 
may be the preferred protocol to obtain a single structural phase. 


21899 (UCRL-JC—109064) Structural, and magnetic proper- 
tles of RBa2Cu2NbO, (R = La, Pr and Nd). Radousky, H.B. 
(Lawrence Livermore National Lab., CA (United States)); O’Brien, 
J.C.; Bennahmias, M.; Klavins, P.; Smith, C.A.; Link, J.M.; Good- 
win, T.J.; Shelton, R.N. Lawrence Livermore National Lab., CA 
(United States). Apr 1992. 6p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 





(United States). DOE Contract W-7405-ENG-48. Grant DMR-90- 
21029. (CONF-920402-14: Material Research Society spring 
meeting, San Francisco, CA (United States), 27 Apr - 2 may 1992). 
Order Number DE92014780. Source: OSTI; NTIS; GPO Dep. 
PrBazCu2zNbO, (PrBCNO) is an insulating analog to the 
YBazCu,07 (YUBCO) system, which is interesting as a thin film 
buffer layer in YBCO/PrBCNO/YBCO tunnel junctions as well as a 
potential high T.superconductor if proper doping could be achieved. 
PrBCNO has a similar structure to PrBCO, with NbO2 planes re- 
placing the CuO chains. Single phase polycrystalline samples of 
RBCNO have been synthesized with R = La, Pr and Nd. Attempts 
to synthesize this structure with the smaller ions Y and Gd have 
been unsuccessful. The PrBCNO samples show a signature in the 
magnetization of a magnetic ordering at 12 K. No such magnetic 
phase transition is observed down to 2 K in the NdBCNO material. 
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Refer also to citation(s) 20678, 20679, 20682, 20690, 20693, 
20771, 21006, 21009, 21012, 21014, 21016, 21078, 21120, 21194, 
21200, 21205, 21206, 21207, 21208, 21240, 21241, 21242, 21283, 
21517, 21752, 21753, 21759, 21760, 21777, 21815, 21955, 22014, 
22042, 22043, 22052, 22059, 22085, 22087, 22492, 22510 


21900 (ANL/CP-75762) Thermal strains in titanium alu- 
minide and nickel aluminide composites. Saigal, A. (Tufts Univ., 
Medford, MA (United States). Dept. of Mechanical Engineering); 
Kupperman, D.S. National Lab., IL (United States). 
[1992]. 9p. S by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920604-3: 7. 
world conference and exhibition on titanium, San Diego, CA 
(United States), 28 Jun - 2 jul 1992). Order Number DE92015181. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron diffraction was used to measure residual thermal strains 
developed during postfabrication cooling in titanium aluminide and 
nickel aluminide intermetallic matrix composites. Silicon carbide /Ti 
14Al+21Nb, tungsten and sapphire/NiAl, and sapphire and SiC- 
coated sapphire/NiAlzsFe;. composites were investigated. The 
thermal expansion coefficient of the matrix is usually greater than 
that of the fibers. As such, during cooldown, compressive residual 
strains are generated in the fibers and tensile residual strains are 
generated in the matrix, parallel to the fibers. Liquid-nitrogen dip- 
ping and thermal cycling tend to reduce the fabrication-induced 
residual strains in silicon carbide-fiber-reinforced titanium aluminide 
matrix composites. However, matrix cracking can occur as a result 
of these processes. The axial residual strains in the matrix were 
lower in the nickel aluminide matrix than in the titanium aluminide 
matrix. As the matrix undergoes plastic deformation, residual ther- 
mal strains are related to the yield stress of the matrix. 


21901 (CEA-CONF-10770) Surface analysis of Borkron 
glass for neutron optics applications. Farnoux, B. (Laboratoire 
Leon Brillouin, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(FR)); Maaza, M.; Maaza, M.; Samuel, F.; Sella, C.; Trocellier, P. 
Laboratoire Leon Brillouin (LLB) - Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). 1991. 9p. (CONF-9106241-: 
2. international conference on surface x-ray and neutron scattering, 
Bad Honnef (Germany), 25-28 Jun 1991). Order Number 
DE92526968. Source: OSTI; NTIS (US Sales Only); INIS. 

Grazing Angle Neutron Reflectometry, Optical and Mechanical 
Roughness Profilometry techniques have been used to study the 
effects of the polishing operations on the surface of Borkron Schott 
glass (special borosilicate glass for neutron optics applications) as 
the polishing tool pressure P and the mean grain size of the polish- 
ing powder ©. The neutron reflectivity investigations have shown 
that there is formation of a layer at the surface glass substrate. 
This layer is less dense than the bulk substrate and its thickness is 
around 60A. The optical and mechanical profilometry measure- 
ments have shown that both roughness and waviness decrease 
with P and ©. All the experimental results show a good correlation 
between the neutron refractive index, the thickness and the rough- 
ness of the surface layer and the waviness of the glass surface 
with the two mechanical polishing parameters. The previous tech- 
niques have been completed by Secondary lon Mass Spectroscopy 
and Atomic Force Microscopy measurements. 
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21902 (CEA-CONF-10809) Leaching of actinides from nu- 
clear waste glass: french experience. Vernaz, E.Y. CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1991. 3p. (CONF-911123—: 15. interna- 
tional symposium on the scientific basis for nuclear waste 
management, (France), 5-8 Nov 1991). Order Number 
DE92526966. Source: OSTI; NTIS (US Sales Only); INIS. 

The activity concentration versus time of a typical LWR glass 
shows that after 300 years most of the activity is attributable to 
three actinides (Np, Pu and Am) and to Te. This activity de- 
creases slowly, and some 50 000 years are necessary before the 
activity concentration drops to the level of the richest natural ores. 
This paper reviews the current state of knowledge concerning the 
kinetics of actinide release from glass subjected to aqueous leach- 
ing. 


21903 (CONF-9204138-2) Radiation effects on wavelength 
shitting fibers used with liquid scintillators. Ables, E. (Lawrence 
Livermore National Lab., CA (United States)); Armatis, P.; Bionta, 
R.; Britt, H.; Clamp, O.; Cochran, C.; Graham, G.; Lowry, M.; 
Masquelier, D.; Skulina, K.; Wuest, C.; Bolen, L.; Cremaldi, L.; 
Harper, S.; Moore, B.; Quinn, B.; Reidy, JOak Ridge National Lab., 
TN (United States). [1992]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International conference of radiation-tolerant scintillators and detec- 
tors; Tallahassee, FL (United States); 28 Apr - 2 may 1992. Order 
Number DE92013871. Source: OSTI; NTIS; GPO Dep. 

The chemical compatibility of wave length shifting fibers with 
several liquid scintillators has been i . Based on system- 
atic characterization of the behavior of the BC-517 family, a time of 
life of 70-450 years was estimated for the polystyrene based wave 
length shifting fiber in BC-517P scintillator. WLS (wavelength shift- 
ing) fibers irradiated continuously to a dose of 6.4 Mrads (at 
.377Mrad/hr of Co-60) were observed to decrease from 100% to 
5% transmission; however, after 100 hours of annealing, the trans- 
mission increased to 90%. Geant simulations of a simplified 
calorimeter located behind a BaF2 electromagnetic calorimeter for 
the GEM detector at SSC showed that the constant term in the en- 
ergy resolution will change from 1.8 to 2.9 in five years at 10x«34 
luminosity for psuedorapidity eta=3. 


21904 (CONF-920815—1) Smail-angle neutron scattering 
from synthetic membranes. Kulkarni, S. (Rensselaer Polytechnic 
Inst., Troy, NY (United States)); Krause, S.; Wignall, G.D. Oak 
Ridge National Lab., TN (United States). [1992]. 2p. Sponsored by 
USDOE, Washington, DC (United States); American Chemical So- 
ciety, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract ACOS5- 
840R21400. From 204. American Chemical Society national 
meeting; Washington, DC (United States); 23-28 Aug 1992. Order 
Number DE92014403. Source: OSTI; NTIS; GPO Dep. 

Short communication. MEMBRANES/small angle scattering; 
MEMBRANES; NEUTRON DIFFRACTION; CELLULOSE ESTERS; 
ULTRAFILTRATION; OSMOSIS; HEAVY WATER 


21905 (CONF-920819-15-Extd.Abst.) In situ TEM studies of 
the effect of misfit strain on the kinetics of Si,_,Ge, solid 
phase epitaxy: Temperature calibration and surface effects. 
Paine, D.C. (Brown Univ., Providence, RI (United States). Div. of 
Engineering); Howard, D.J.; Evans, N. Oak Ridge National Lab., 
TN (United States). [1992]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400 ;ACO5- 
760R00033. Grant N00014-90-J-4051 ;Grant DMR-9002994. From 
Annual meeting of the Electron Microscopy Society (EMS) of Amer- 
ica; Boston, MA (United States); 16-21 Aug 1992. Order Number 
DE92011689. Source: OSTI; NTIS; GPO Dep. 

While in situ TEM studies have proven useful for the direct ob- 
servation of solid-state reaction mechanisms, such studies rarely 
provide quantitative kinetic data. This limitation is due to problems 
associated with the accurate measure of local sample temperature, 
assessment of beam heating and damage, and minimization of 
thin-film effects. Sinclair et al have proposed a technique for estab- 
lishing the temperature of a sample during in situ TEM annealing 
experiments in which the well-characterized Si <001> solid phase 
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epitaxy amorphous-crystalline transformation rate is used to esti- 
mate the temperature in an adjacent (but not contiguous) region of 
the specimen. We have used this in situ technique to determine 
the activation energy for strained solid phase epitaxy of Si; _,Geo(x 
= 5.4, 11.6, and 17 at %). 


21906 (DOE/CE/23810-2A) Materials compatibility and 
lubricants research on CFC-refrigerant substitutes: Thermo- 
physical properties: Quarterly report, 1 January 1992-31 
March 1992. Kayser, R.F. (National Inst. of Standards and Tech- 
nology, Gaithersburg, MD (United States). Thermophysics Div.). 
Air-Conditioning and Refrigeration Technology Inst., Inc., Arlington, 
VA (United States); National Inst. of Standards and Technology, 
Gaithersburg, MD (United States). Thermophysics Div. Apr 1992. 
9p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Inst. of Standards and Technology, Gaithersburg, MD (United 
States); Air-Conditioning and Refrigeration Technology Inst., Inc., 
Arlington, VA (United States). DOE Contract FG02-91CE23810. Or- 
der Number DE92015116. Source: OSTI; NTIS; GPO Dep. 

Numerous fluids have been identified as promising alternative 
refrigerants, but much of the information needed to predict their be- 
havior as pure fluids and as components in mixtures does not 
exist. In particular, reliable thermophysical properties data and 
models are needed to predict the performance of the new refriger- 
ants in heating and cooling equipment, and to design and optimize 
equipment to be reliable and energy efficient. The objective of this 
project is to provide highly accurate, selected thermophysical prop- 
erties data for Refrigerants 32, 123, 124, and 125, and to use 
these data to fit simple and complex equations of state and de- 
tailed transport property models. The new data will fill in the gaps 
in existing data sets and resolve the problems and uncertainties 
that exist in and between the data sets. This report describes the 
progress made during the first quarter of this fifteen-month project, 
which was initiated in late January, 1992. 


21907 (DOE/CE/23810-2C) Materials compatibility and lu- 
bricants research on CFC-refrigerant substitute: Miscibillty of 
lubricants with refrigerants: Quarterly report, 6 February 
1992-31 March 1992. Pate, M.B. (lowa State Univ. of Science and 
Technology, Ames, IA (United States). Dept. of Mechanical 
Engineering); Zoz, S.; Berkenbosch, L. Air-Conditioning and Refrig- 
eration Technology Inst., Inc., Arlington, VA (United States); lowa 
State Univ. of Science and Technology, Ames, IA (United States). 
Dept. of Mechanical Engineering. Apr 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States); Air-Conditioning and Re- 
frigeration Technology Inst., Inc., Arlington, VA (United States); 
National Inst. of Standards and Technology, Gaithersburg, MD 
(United States). DOE Contract FG02-91CE23810. Order Number 
DE92015118. Source: OSTI; NTIS; GPO Dep. 

During this reporting period, modifications were made to the ex- 
perimental apparatus in preparation for performing the experiments 
required in this project. In addition, new procedures for charging 
the lubricant and refrigerant into the cells for high temperature 
tests have been adopted. All of the refrigerants (10 different types) 
and lubricants (seven different types) have been ordered from the 
manufacturers. To date, the data obtained includes that for R-134a 
and four lubricants, namely, two esters and two polypropylene 
glycols (PAGs). Methods for quantifying immiscibility based on ob- 
servation by different lab workers have been developed. 


21908 (DOE/ER/45254-7) Structure and dynamics in low- 
dimensional guest-host systems: Progress report, June 1, 
1990-—May 31, 1992. Fischer, J.E. (Pennsylvania Univ., Philadel- 
phia, PA (United States). Dept. of Materials Science). Pennsylvania 
Univ., Philadelphia, PA (United States). Dept. of Materials Science 
and Engineering. Apr 1992. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-86ER45254. Order 
Number DE92014841. Source: OSTI; NTIS; GPO Dep. 

New synthetic materials continue to be discovered at a rapid 
tate. Many of these can be broadly described as guest-host sys- 
tems, in the sense that a range of compositions is accessible by 
selectively inserting heteroatoms or molecules into the interstitial 
sites in an otherwise pure starting material. The premier examples 
are layer intercalates (graphite, transition metal di- and 
trichalocogenides, silicate clays) and doped polymers (notably poly- 
acetylene). With a somewhat broader definition of intercaiation, one 
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might include the high-T.cuprate superconductors (variable oxygen 
and alkaline earth concentrations), ion-exchanged beta-alumina 
and related defect oxides, and alkali metal-doped buckminster- 
fullerene (Cg). The interest in these material families for energy 
applications is directly attributable to the guest-in-a-host feature, e+ 
ther by exploiting guest ion mobility in electrochemical devices or 
by tuning/optimizing properties via control of guest concentration 
and sublattice structure. This document is a progress report cover- 
ing the first 25 months (6/89 to 7/91) of the present 3-year period. 
Part IV describes the proposed research 6/1/92-5/31/95. 


21909 (DOE/ER/45292-13) Electroactive polymers and liq- 
uld crystals: Technical report, 1 April 1991-31 March 
1992. Schmidt, V.H.; Tuthill, G.F. Montana State Univ., Bozeman, 
MT (United States). Dept. of Physics. 26 Dec 1991. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FGO06- 
87ER45292. Order Number DE92014497. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the middle year of this three-year grant. Tech- 
nical progress is presented in each investigators area. (JL) 


21910 (DOE/ER/60522-6) Development and application of 
photosensitive device systems to studies of biological and or- 
ganic materials: Third year progress report, January 1, 
1992-—December 31, 1992. Gruner, S.M.; Reynolds, G.T. Princeton 
Univ., NJ (United States). Joseph Henry Labs. 15 May 1992. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60522. Order Number DE92014728. Source: 
OSTI; NTIS; GPO Dep. 

This report describes progress as of the third year of a 3-year 
DoE grant for 1/1/92 to 12/31/92. Because this is the last year of a 
3- year grant cycle, this report will summarize progress over the 
entire 3-year period. The overall goals of the grant are to develop 
novel instrumentation and techniques for the performance of bio- 
logical and materials research, and especially for the development 
of x-ray detectors suitable for use at storage ring sources. Re- 
search progress has been excellent and the overall goals, as well 
as most of the specific goals have been successfully met. 


21911 (EGG—10617-2119) Processing a-mercuric lodide by 
zone refining. Burger, A. (Fisk Univ., Nashville, TN (United States). 
Dept. of Physics); Morgan, S.H.; Henderson, D.O.; Biao, Y.; Zhang, 
K.; Silberman, E.; Nason, D.; van den Berg, L.; Ortale-Baccash, 
C.; Cross, E. EG and G Energy Measurements, Inc., Goleta, CA 
(United States). Santa Barbara Operations. [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. (CONF-920878-—1: International conference on crystal 
growth, San Diego, CA (United States), Aug 1992). Order Number 
DE92013377. Source: OSTI; NTIS; GPO Dep. 

An investigation is being conducted on zone refining a-mercuric 
iodide. Analytical studies using differential scanning calorimetry and 
anion chromatography indicate that impurities are segregated 
mainly at the end where zone travel terminates. Early results indi- 
cate that single crystals can be readily grown from zone refined 
material, and the effects of the process on the performance of radi- 
ation detectors fabricated from a-mercuric iodide are being 
evaluated. 


21912 (ETDE-IT-92-40) Influence of neutron induced point- 
defects on the operties of ceramic YBa2Cu307_,. 
Mezzetti, E.; Gerbaldo, R.; Andreone, D.; Lacquaniti, V.; Cherubini, 
R. Istituto Elettrotecnico Nazionale Galileo Ferraris, Turin (Italy). 
1990. 13p. Order Number DE92526443. Source: OSTI; NTIS (US 
Sales Only). 

In this investigation of the influence of neutron induced point de- 
fects on the transport properties of YBa2Cu307_,, pellets of the 
sintered ceramic, with three different oxygen contents were irradi- 
ated with 6.5, 3.3 and 4.4 MeV fast neutron beams at fluences of 
7.7°10°, 1.3°10° and 1.4°10° n per square cm respectively. Radia- 
tion damage was investigated by comparing values of critical 
temperature (Tc-mid), zero resistivity and onset temperatures be- 
fore and after neutron radiation. Critical current as a function of 
temperature was measured for some samples in the same experi- 
mental conditions. The paper argues the existence of two networks 
of defects which are not strictly connected with intra-grain or inter- 
grain defects. The first one should be an ordered network of 





defects which mainly affects the Tc-mid temperature; the second 
one, disordered, also affects the room temperature resistance, 
transition amplitude and critical current density. 


21913 (ETDE-IT-92-44) Low flux neutron irradiation of ce- 
ramic YBa2Cu307_,. Mezzetti, E.; Minetti, B.; Abbattista, F.; 
Vallino, M.; Andreone, D.; Lacquaniti, V.; Cherubini, R. Istituto Elet- 
trotecnico ‘Nazionale Galileo Ferraris, Turin (Italy); Politecnico di 
Torino, Turin (Italy); Istituto Nazionale di Fisica Nucleare, Legnaro 
(Italy). 1990. 5p. Order Number DE92526462. Source: OSTI; NTIS 
(US Sales Only). 

Pellets of the sintered ceramic, YBapCu307_,, with three differ- 
ent oxygen contents, were irradiated with 6.5, 33 and 4.4 MeV fast 
neutron beams at fluences of 7.7°105, 1.3°10° and 1.4°10° n per 
square cm respectively. Radiation damage was investigated by 
comparing values of critical temperature (Tc-mid), zero resistivity 
and onset temperatures before and after neutron radiation. Critical 
current, as a function of temperature, was measured for some 
samples under the same experimental conditions. For all transport 


measurements, the different responses to the neutron radiation 
were observed and discussed. 


21914 (ETDE-IT-92-45) Characterization of undoped and 
doped amorphous silicon carbide. Demichelis, F.; Piri, C.F.; 
Tresso, E.; Amato, G.; Della Mea, G.; Rava, P. Istituto Elettrotec- 
nico Nazionale Galileo Ferraris, Turin (Italy); Politecnico di Torino, 
Turin (italy); Trento Univ. (Italy). Dipt. dei Materiali. 1990. 5p. 
(CONF-9011118-3: 5. international photovoltaic science and engi- 
neering conference, Kyoto (Japan), 26-30 Nov 1990). Order 
Number DE92526463. Source: OSTI; NTIS (US Sales Only). 

Undoped and doped hydrogenated silicon carbide 
has proven to be a promising material for many optoelectronic ap- 
plications, @.g., window layer of hetero-junction amorphous silicon 
solar cells. High quality doped a-SiC:H films are required to have 
high conductivity, an appropriate optical gap and good photo- 
stability. The development of these films still presents some 
problems in that doping processes tend to create defects and thus 
result in a decrease in photo-luminescence efficiency, the degrada- 
tion of optical properties, and the lowering of the optical gap. Since 
the density of states (DOS) directly influences the electrical and 
photo-electrical properties of these materials, the knowledge of this 
parameter is a basic requirement for research and development. 
This paper reports on the fabrication of p- and n- type a-SiC:H films 
by the glow discharge (enhanced chemical vapour) decomposition 
of a mixture of silane, methane and di-borane or phosphine gases, 
with optimized deposition conditions at high deposition rates. 


21915 (EUR-13361) Radioactive waste disposal: testing 
and control for setting of plugging and sealing materials in re- 
duced scale models, in boreholes or in shaft excavations. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 48p. (In French). Contract Fl1W/0057. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the case of an underground disposal of radioactive waste, the 
free space between the storage containers and the rock embed- 
ment must be backfilled in order to restore both mechanical and 
Sees eee ein ae cee ee, ee 
chemical barrier against the diffusion into the subsoil of the 
radionucleides which may be released by the possible failure of a 
container. The aim of this research program is to formulate a hy- 
draulic binder based sealing material, whose rheological properties 
at fresh state allow an easy placing and whose mechanical and 
physico-chemical properties at hardened state guarantee the effec- 
tiveness of the impervious barrier. A first part, done in laboratory, 
pointed out the formulations to be tested on scale models. These 
models simulate a storage in vertical shafts (high level radioactive 
waste) and in galleries (medium level radioactive waste), show the 
efficiency of placing techniques and the behaviour of the sealing 
submitted to the heat generated by the waste. The sorptive mortar 
PETRISOL, patented by SOLETANCHE, brings over a solution 
meeting not only the technical requirements but also the public ex- 
pectations as far as environmental protection is concerned. 13 
figs.; 14 tabs. 


21916 (EUR-13603) — sensitivity to —_ anve 
ronmental parameters. Task 3. Characterization of radioactive 
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waste forms. A series of final reports (1985-89). No 14, Dussos- 
soy, J.L. (CEA Etablissement de la Vallee du Rhone, 30 - 
Bagnols-sur-Ceze (Luxembourg)); Chouchan, J.L.; Bouchon, M.; 
Vernaz, E. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 63p. Contract Fl1W/0027. Source: 
OSTI; NTIS (US Sales Only); INIS. 
This report presents the results obtained in the optional part of 
the 'Repository system simulation test’ (RSST). The results of the 
part have been reported and evaluated in another pub- 
lication (EUR 12544). The effects of the oxidation-reduction 
potential and carbonate concentration on the alterability and con- 
tainment properties of R7T7 glass were investigated under 
semi-integral conditions, i.e. by leaching glass samples doped with 
23°Pu and 27Np in the presence of environmental materials (sand, 
clay and granite) in three different test media: . a carbonated 
medium obtained by adding sodium bicarbonate; . an oxidative 
medium with a 2-bar oxygen partial pressure; . a reducing medium 
with a 2-bar partial pressure of argon and 5% H2 additive. Under 
the semi-integral test conditions, the normalized Np and Pu mass 
losses varied by less than an order of magnitude for the different 
test media, but the fol neral tendencies were observed: 
NL(Np)COz > NL(Np)O2 > NL(Np)H2 and iene > NL(Pu)CO2 
> NL(Pu)Hp. A large fraction of the rele: ased activity was incorpo- 
rated by the environmental materials present in the conditioning 
cell, notably by the clay. The actinide concentrations in the intersti- 
tial water and the amounts fixed on the granite were low. 


21917 (EUR-13665) Mechanisms of In the near 
field. Ewart, F.T. (UKAEA Harwell Lab. (GB)); McCrohon, R.; 
Moseley, P.T.; Glasser, F.; Jappy, T.; Groves, G.; Rodger, S.; 
Richardson, |. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 45p. Contract FI1W/0184-Part C. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A number of synthetic compounds have been prepared which 
represent those which are considered to be present in a mature 
BFS/OPC cement. Some of these have been prepared with lan- 
thanum dopant to investigate the possible inclusion of sorbed 
species in the structure. The compounds have been investi 
by the best available tools to determine the chemical state of the 
sorbed species and the possible incorporation of the sorbed ions 
into the evolving structure of the cement. The sorption coefficients 
of these compounds for americium and plutonium have also been 
determined. The structural studies were impeded by the instability 
of the compounds and the surface analytical tools lacked the 
sensitivity to detect the sorbed elements. The extended X-ray ab- 
sorption fine structure (EXAFS) technique shows considerable 
promise. Studies of the sorption of actinides from solution onto 
these compounds have shown that the sorption coefficients are no 
less than those determined for fresh cements. 16 refs.; 16 figs. 


21918 (INIS-mf-14056, pp. 7-9) Fiber reinforced carbon. 
Huettner, W. (Schunk Kohlenstofftechnik GmbH, Giessen (Ger- 
many)). Deutsche Keramische Geselischaft e.V. (DKG), Koeln 
(Germany). 1991. 53p. (in German). (CONF-9109375-: 5. Interna- 
tional trade fair machinery equipment, plant and raw materials for 
the entire ceramics and powder metallurgy industry (CERAMITEC- 
5) with international ceramitec symposium and annual meeting, 
Munich (Germany), 17 Sep 1991). In Deutsche Keramische 
Geselischaft e.V. Annual meeting 1991. Book of abstracts. Order 
Number DE92516856. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. CARBOWN/reinforced materials; 
MECHANICAL PROPERTIES; CARBON; FIBERS; PROTECTIVE 
COATINGS; CRACKS; TEMPERATURE RANGE 1000-4000 K 


21919 (IS-T-1603) Electrical, optical and reso- 
nance studies of novel x-conjugated polymers. Ni, Qing-Xiao. 
Ames Lab., IA (United States). 20 Apr 1992. 139p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE92012548. Source: OSTI; NTIS; GPO 
Dep. 

San optical properties including visible and infrared 
absorption and photoluminescence, and magnetic resonance prop- 
erties including electron spin resonance and optically detected 
magnetic resonance have been studied in nylsilanes 
(PDES) and poly(2,5-dibutoxyparaphenylene ) (PDBOPA), 
which have been recently synthesized. PDES and PDBOPA blend 
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and PDBOPA-based electroluminescent preliminary diodes which 
were fabricated by the author were also explored. The undoped 
one-dimensional gap of PDES polymers, which have average 
molecular weight from ~2x10° to 1x10®, is 2.0 eV in both films 
and solutions; photoluminescence is barely observed. lz doping in- 
duces a single absorption band at ~1.05 eV in solutions and lightly 
doped films, but another at ~0.55 eV in heavily doped films. Both 
are correlated with strong IR-active vibrations associated with 
known lines in Raman scattering. 


21920 (JAERI-M-92-009) Statistical modeling of static 
strengths of nuclear graphites with relevance to structural de- 
sign. Arai, Taketoshi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1992. 139p. (in Japan- 
ese). Order Number DE92526975. Source: OSTI; NTIS; INIS. 

Use of graphite materials for structural members poses a prob- 
lem as to how to take into account of statistical properties of static 
strength, especially tensile fracture stresses, in component 
structural design. The present study concerns comprehensive ex- 
aminations on statistical data base and modelings on nuclear 
graphites. First, the report provides individual samples and their 
analyses on strengths of IG-110 and PGX graphites for HTTR 
components. Those statistical characteristics on other HTGR 
graphites are also exemplified from the literature. Most of statistical 
distributions of individual samples are found to be approximately 
normal. The goodness of fit to normal distributions is more satis- 
factory with larger sample sizes. Molded and extruded graphites, 
however, possess a variety of statistical properties depending of 
samples from different with-in-log locations and/or different orienta- 
tions. Second, the previous statistical models including the Weibull 
theory are assessed from the viewpoint of applicability to design 
procedures. This leads to a conclusion that the Weibull theory and 
its modified ones are satisfactory only for limited parts of tensile 
fracture behavior. They are not consistent for whole observations. 
Only normal statistics are justifiable as practical approaches to dis- 
cuss specified minimum ukimate strengths as statistical confidence 
limits for individual samples. Third, the assessment of various 
Statistical models emphasizes the need to develop advanced ana- 
lytical ones which should involve modeling of microstructural 
features of actual graphite materials. Improvements of other struc- 
tural design methodologies are also presented. (author). 


21921 (LA-UR-92-601) A model for the filling of cold cavi- 
tles with solidifying semi- crystalline polymers. Papathanasiou, 
T.D. Los Alamos National Lab., NM (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920852-2: 11. international 
congress of rheology, Brussels (Belgium), 17-21 Aug 1992). Order 
Number DE92008489. Source: OSTI; NTIS; GPO Dep. 

This article presents a model for the filling stage of injection 
molding that includes wall solidification and the development of 
crystallinity in the solidified polymer skin. The model considers a 
two dimensional flow analysis, a three dimensional stress analysis 
based on the White-Metzner constitutive model and a three dimen- 
sional thermal analysis. Solution of the model equations is sought 
numerically, using body fitted curvilinear coordinates (BFCCs) for 
the discretization of the flow field. The potential of geometry- 
adaptive BFCCs for the modeling of the filling of complex cavities 
with or without inserts has been demonstrated in the past. In this 
work the filling of the simple rectangular cavity is presented, since 
this geometry facilitates the comparison with analytical solutions as 
well as the interpretation of the results. The model further consid- 
ers temperature and pressure dependent material properties. 


21922 (LA-UR-92-898) On recrystallization in metal matrix 
composites. Poole, W.J. (McMaster Univ., Hamilton, ON 
(Canada)); Embury, J.D.; Silvetti, S.P.; Kocks, U.F. Los Alamos 
National Lab., NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920857-2: Recrystallization ‘92, San Sebastian 
(Spain), 31 Aug - 4 sep 1992). Order Number DE92011364. 
Source: OSTI; NTIS; GPO Dep. 

The plane strain deformation of model continuous fibre compos- 
ites such as Cu-W provides a vehicle for the study of the 
macroscopic effects of second phase particles on the strain 
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distribution in the matrix and its possible effects on subsequent re- 
crystallization behaviour. By using metallographic studies based 
both on optical gridding methods and low temperature recrystalliza- 
tion, the pattern of flow enforced by the fibres can be quantified 
and related to the spatial distribution of recrystallization events. 


21923 (LA-UR-92-922, pp. 525-529) Copper chloride, revis- 
ited. Coppa, N.V. (Los Alamos National Lab., NM (United States)); 
Beyermann, W.P.; Thompson, J.D.; Mueller, F.M.; Smith, J.L. Los 
Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140-: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

Exploration for new non-oxide high temperature superconductors 
(HTS) had led to the reconsideration of copper chloride as a candi- 
date for superconductivity. In 1975, Chu et al. demonstrated that 
copper chloride at room temperature exhibits a sharp drop in resis- 
tivity when under an imposed pressure of 40 kbar, (delta Q > 7 
orders of magnitude). Later, Brandt et al. showed that rapidly cool- 
ing CuCl under a hydrostatic pressure of 5 kbar, induced a 
transient diamagnetic response of about X = -—1/4x at ~ 100 K. 
Chu et al, using three different methods of preparation, showed 
there was a correspondence between the magnetic and resistive 
anomalies. It was proposed that the diamagnetic response was a 
manifestation of superconductivity and may originate at the Cu- 
CuCl interface, where Cu was the result of the disproportionation 
of 2 CuCl = Cu + CuCl2 within the sample. Numerous accounts of 
superconductivity followed, but the superconducting properties ob- 
served never matured beyond an anomalous status of some 
samples. The magnetic anomalies observed in CuCl under pres- 
sure, by Chu and others, may be a result of inducing weak 
antiferromagnetism in those materials. On the face of it these con- 
clusions appear disappointing. However, chemical doping to 
produce antiferromagnetism and electrical conductivity appears on 
the road to high temperature superconductors in the copper halides 
as we have seen in the copper oxides. They believe that although 
they have not seen any superconductivity here, that perhaps su- 
perconductivity will emerge in other chemically substituted copper 
halides as had been sought in the past. This research continues. 


21924 (LA-UR-92-1289) Processing aersols and filaments 
In a TMoi9 microwave cavity at 2.45 GHz. Vogt, G.J.; Unruh, 
W.P. Los Alamos National Lab., NM (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920402-5: Material Research 
Society spring meeting, San Francisco, CA (United States), 27 Apr 
- 2 may 1992). Order Number DE92013536. Source: OSTI; NTIS; 
GPO Dep. 

As part of the development of generic microwave processes for 
spray-drying of homogeneous complex metal oxide powders and 
for inorganic fiber processing, we have investigated the use of 2.45 
GHz microwaves in a high-Q single-mode TMo1o cavity coupled di- 
rectly to aerosols and fibers. Aqueous and ethanol aerosols of 
ferric nitrate solutions have been successfully dried at 1.8 kW of 
cavity power for a loaded Q greater than 6000 in flowing nitrogen 
gas. Similarly, we have observed extremely rapid heating rates in 
the TMo19 cavity for small-diameter confined cylinders of water and 
lossy inorganic fibers. These observations suggest using 2.45 GHz 
microwave power for drying, calcining, and sintering extruded ce- 
ramic filaments. Droplet modeling indicates that the large dielectric 
shielding for spherical droplets can significantly limit the coupling of 
2.45 GHz microwave with spherical aerosols, but not with fibers. 
Experimental observations on the microwave interactions with ferric 
nitrate aerosols and with ceramic filaments in the TMoo cavity are 
described. 


21925 (NAL-TR-1096) Experimental investigation of inter- 
laminar fracture toughness of carbon fiber/thermoplastic and 
carbon fiber/thermosetting composites by DCB specimens. 
Matsushima, M. (National Aerospace Laboratory, Tokyo (Japan)); 
Ishikawa, T.; Hayashi, Y.; Kobayashi, s. National Aerospace Lab., 
Chofu, Tokyo (Japan). Feb 1991. 23p. (In Japanese). Order Num- 
ber DE92526017. Source: OSTI; NTIS (US Sales Only). 





Experiments were performed to measure the interlaminar fracture 
toughness (Gic) of carbon fiber (CF)/Epoxy and CF/PEEK compos- 
ite materials using DCB specimens. Results for unidirectional CF/ 
Epoxy showed that no effect of thickness and width of specimens 
upon Gic is found if a crack length is sufficiently long. In the case 
of unidirectional CF/PEEK, the measured Gi, showed 20 times 
higher than that of unidirectional CF/Epoxy. A comparison of the 
Gic for the original surface, the fusion bonded surface with PEEK 
film, and adhesion surface with Epoxy adhesives demonstrated 
that the fusion bonding is ideal for assembling thermoplastic com- 
posite structures of complicated shape. Additionally, finite element 
analysis was performed and showed good coincidence with the 
typical measured data in the tests. Therefore it was concluded that 
the DCB test under suitable loading conditions is reliable to evalu- 
ate the fracture toughness, particularly Gic, that is one of the 
fundamental properties of composites. 15 refs., 36 figs., 3 tabs. 


21926 (PNL-SA-19820) Review of temperature dependent 
effects on the oxidation protection of carbon/carbon. Cour- 
tright, E.L. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1991. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-911003—26: Fall 
meeting of the Minerals, Metals and Materials Society of AIME and 
Materials Week of the American Society of Metals, Cincinnati, OH 
(United States), 20-24 Oct 1991). Order Number DE92012333. 
Source: OSTI; NTIS; GPO Dep. 

There is continued interest in the use of carbon/carbon for a va- 
riety of structural applications because of the excellent strength 
retention exhibited by this composite at high temperatures. How- 
ever, the principal performance limiting issue, which is oxidation 
protection, has yet to be solved. Coating development efforts have 
been extensively pursued and the factors that limit the effective- 
ness of oxidation protection systems are identified. This paper 
reviews the temperature dependency of several important criteria 
such as the limitations imposed by oxygen permeability, and the ki- 
netics of oxidation for candidate coating materials. The influence of 
active/passive transition, mass loss by evaporation, and thermo- 
chemical stability are also included. 


21927 (PNL-SA-20164) Tempered glass. Bunnell, L.R. Pa- 
cific Northwest Lab., Richland, WA (United States). Nov 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9111111-7: National educa- 
tors workshop, Oak Ridge, TN (United States), 12-14 Nov 1991). 
Order Number DE92014261. Source: OSTI; NTIS; GPO Dep. 

This document describes a demonstration for making tempered 
glass using minimal equipment. The demonstration is intended for 
a typical student of materials science, at the high school level or 
above. (JL) 


21928 (PNL-SA-20341) New tight-binding pair = 
for mineral oxides: Application to (6-cassiterite (110), 6- 
tridymite (1010) and cristobalite (110). Godin, T.J.; LaFemina, 
J.P. Pacific Northwest Lab., Richland, WA (United States). Apr 
1992. 7p. by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (CONF-920402-17: Material Re- 
search Society spring meeting, San Francisco, CA (United States), 
27 Apr - 2 may 1992). Order Number DE92014700. Source: OSTI; 
NTIS; GPO Dep. 

Tight-binding, total-energy (TBTE) methods have successfully 
predicted surface atomic geometries for a variety of semiconduct- 
ing and insulating materials that are well described by a 
nearest-neighbor model of interatomic interactions. However, little 
work has been done on distant-neighbor models, which are re- 
quired to study many important mineral oxides. In this paper we 
demonstrate one way in which the TBTE methodology can be ex- 
tended to these materials. To illustrate this approach, we calculate 
surface atomic structures for cassiterite SnO,2 (110), 6-cristobalite 
$iO2(110) and 6-tridymite SiO2 (10TO). 


21929 (SAND-91-2371C) Optically induced ‘ogen 
dangling-bonds In am hydrogenated silicon nitride 
thin films. Warren, W.L. (Sandia National Labs., Albuquerque, NM 
(United States)); McWhorter, P.J.; Kanicki, J.; Poindexter, E.H. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-76DP00789. (CONF-9105342—1: Electro Chemical 
Society (ECS) meeting, St. Louis, MO (United States), 17-22 May 
1991). Order Number DE92013660. Source: OSTI; NTIS; GPO 
Dep. 

Using X-band and Q-band electron paramagnetic resonance 
(EPR) microwave frequencies we have confirmed a model for the 
ultra-violet (UV) induced nitrogen dangling-bond in N-rich amor- 
phous hydrogenated silicon nitride thin films. We also report for the 
first time that the UV-induced N dangling-bonds can be photo- 
bleached (light induced annealing) by sub-bandgap light. Since the 
photo-bleaching phenomenon is reversible, ie., these defect cen- 
ters can be reversibly photo-created or photo-bleached — a process 
requiring short vs. long-wave UV — without any change in the net 
space charge density of the films, it is suggested that an optical re- 
arrangement of spin state and charge state of positive, negative, 
and neutral nitrogen sites occurs. This study has also shown that 


the N dangling-bond is an electrically active point defect in these 
thin films. 


21930 (SAND-91-2539C) Molecular weight dependence of 
domain structure in silica-siloxane molecular 

Ulibarri, T.A.; Beaucage, G.; Schaefer, D.W.; Olivier, B.J.; Assink, 
R.A. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920402-20: Ma- 
terial Research Society spring meeting, San Francisco, CA (United 
States), 27 Apr - 2 may 1992). Order Number DE92015046. 
Source: OSTI; NTIS; GPO Dep. 

A detailed investigation of the molecular weight dependence 
of silica situ filled polydi xane/ 
tetraethylorthosilicate (PDMS/TEOS) materials was conducted us- 
ing small angle neutron scattering (SANS). Composite materials 
were produced by using TEOS to sim produce the 
glassy filler phase and to crosslink linear, hydroxyl terminated 
PDMS of variable molecular weight, M. Correlated domains of 
glassy filler were produced. The of the in situ filled ma- 
terial showed a definite dependence on the molecular weight of the 
precursor polymer. The scale, R, of the glassy domains follows de 
Gennes’ description of phase separation in a crosslinked system 
(R a M‘/2). 


21931 (SAND-92-0386C) Shear response of a rock joint 
under different conditions: An e study. 
Wibowo, J.T. (Colorado Univ., Boulder, CO (United States). Dept. 
of Civil Engineering); Amadei, B.; Sture, S.; Robertson, A.B.; Price, 
R. Sandia National Labs., Albuquerque, NM (United States). 24 
Mar 1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920633-2: Frac- 
tured and jointed rock masses conference, Lake Tahoe, CA (United 
States), 3-5 Jun 1992). Order Number DE92014272. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A series of cyclic, direct-shear tests was conducted on several 
replicas of a tensile fracture of wekled tuff to verify the graphical 
method proposed by Saeb (1989) and by Amedei and Saeb 
(1990). Tests were performed under different levels of constant 
normal load and constant normal stiffness. Each test consisted of 
five cycles of forward and reverse shear. The effect of cyclic load- 
ing on the fracture shear behavior was investigated. Fracture 
surface asperity degradation was quantified by comparing fracture 
fractal dimensions before and after shear. 


21932 (SAND-92-0429C) Simple shearing flow of a 3D 
foam. Kraynik, A.M. (Sandia National Labs., Albuquerque, NM 
(United States)); Reinelt, D.A. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920852-3: 11. international congress of rheology, Brussels 
(Belgium), 17-21 Aug 1992). Order Number DE92011151. Source: 
OSTI; NTIS; GPO Dep. 

Foams, like most highly structured fluids, exhibiting rheological 
behavior that is both fascinating and complex. We have developed 
micro! | models for uniaxial extension and simple shearing 
flow of a ‘dry’, perfectly ordered, three-dimensional foam composed 
of thin films with uniform surface tension T and negligible liquid 
content. We neglect viscous flow in the thin films and examine 
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large elastic-plastic deformations of the foam. The primitive unde- 
formed foam structure is composed of regular space-filling 
tetrakaidecahedra, which have six square and eight hexagonal sur- 
faces. This structure possesses the film-network topology that is 
necessary to satisfy equilibrium: three films meet at each edge, 
which corresponds to a Plateau border, and four edges meet at 
vertex. However, to minimize surface energy, the films must meet 
at equal angles of 120° and the S must join at equal tetrahe- 
dral angles of cos~'(—1/3) ~ 10.947°.,No film in an equilibrium 
foam structure can be a planar polygon because no planar polygon 
has all angles equal to the tetrahedral edge. In the equilibrium 
foam structure known as Kelvin's minimal tetrakaidecahedron, the 
‘squares’ are planar quadrilateral surfaces with curved edges and 
the ‘hexagons’ are non-planar saddle surfaces with zero mean cur- 
vature. As the foam structure evolves with the macroscopic flow, 
each film maintains zero mean curvature because the pressure is 
the same in every bubble. In general, the shape of each thin film, 
defined by z = h(x,y), satisfies R;/1 + Ro/1 = V- (1 + |Vh)? =O 
where R;~—' and A~' are the principal curvatures. The appropri- 
ate boundary conditions correspond to three films meeting at equal 
angles. For the homogeneous deformations under consideration, 
the center of each film moves affinely with the flow. 5 refs. 


21933 (SAND-92-8462C) Computational simulation of die- 
mond chemical vapor deposition in premixed C2H2/O2/H2 and 
CH,/O2 strained flames. Meeks, E. (Sandia National Labs., Liver- 
more, CA (United States)); Kee, R.J.; Dandy, D.S.; Coltrin, M.E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. (WSS/CI-92-6;CONF-9203140-1: 
1992 Spring meeting of the Western States Section of the Com- 
bustion Institute, Corvallis, OR (United States), 23-24 Mar 1992). 
Order Number DE92012144. Source: OSTI; NTIS; GPO Dep. 

We have modeled combustion synthesis of CVD diamond in a 
stagnation-flow reactor under atmospheric conditions. In this 
configuration a premixed flat flame flows over a flat deposition sub- 
strate that lies perpendicular to the flow and parallel to the burner 
face. Optimal growth conditions occur when the flame is lifted from 
the burner surface and stabilized at the deposition surface. A simi- 
larity transformation for the stagnation flow field reduces the 
governing equations to a one-dimensional boundary value problem, 
thus significantly simplifying the computational task. The simula- 
tions include elementary gas-phase and surface chemistry as well 
as multicomponent molecular transport in the flame gas. Due to in- 
creased flame temperature and stability, the C2.H2 flames produce 
much higher growth rates than the CH, flames. 


21934 (UCRL-JC—109293-Rev.1) Shock-induced martensitic 
transtormation of highly oriented graphite to diamond. Erskine, 
D.; Nellis, W. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920402— 
15-Rev.1: Material Research Society spring meeting, San 
Francisco, CA (United States), 27 Apr - 2 may 1992). Order Num- 
ber DE92014787. Source: OSTI; NTIS; GPO Dep. 

Shock-wave profiles of highly ordered pyrolytic graphite shocked 
normal to the basal plane of the graphite crystal structure have 
been measured. For graphite with sufficient orientational order a 
martensitic transformation to a diamond-like phase is observed with 
a transition onset pressure 19.61+0.7 GPa, the stability limit of the 
graphite structure under shock compression. The minimum over- 
pressure required for the transformation is not more than 6 GPa. 


21935 (UCRL-JC—109730) Microscopic theory of THG and 
electro-absorption in conjugated . Guo, D. (Arizona 
Univ., Tucson, AZ (United States). Dept. of Physics); Mazumdar, 
S.; Dixit, S.N. Lawrence Livermore National Lab., CA (United 
States). Feb 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9108168-— 
3: Optical probes of conjugated polymers conference, Snowbird, 
UT (United States), 19-22 Aug 1991). Order Number DE92014786. 
Source: OSTI; NTIS; GPO Dep. 

We develop a physical, intuitive description of optical nonlinearity 
in conjugated polymers within a completely general microscopic 
theoretical model. It is shown that third harmonic generation and 
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electro-absorption give complimentary information on the electronic 
structures of 7-conjugated systems. 
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Refer also to citation(s) 21966 


21936 (ANL-92/15) Chemical Technology Division, Annual 
technical report, 1991. Argonne National Lab., IL (United States). 
Mar 1992. 248p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE92014059. Source: OSTI; NTIS; INIS; GPO Dep. 

Highlights of the Chemical Technology (CMT) Division's activities 
during 1991 are presented. In this period, CMT conducted research 
and development in the following areas: (1) electrochemical tech- 
nology, including advanced batteries and fuel cells; (2) technology 
for fluidized-bed combustion and coal-fired magnetohydrodynamics; 
(3) methods for treatment of hazardous and mixed hazardous/ 
radioactive waste; (4) the reaction of nuclear waste glass and 
spent fuel under conditions expected for an unsaturated repository; 
(5) processes for separating and recovering transuranic elements 
from nuclear waste streams; (6) recovery processes for discharged 
fuel and the uranium bianket in the Integral Fast Reactor (IFR); (7) 
processes for removal of actinides in spent fuel from commercial 
water-cooled nuclear reactors and burnup in IFRs; and (8) physical 
chemistry of selected materials in environments simulating those of 
fission and fusion energy systems. The Division also conducts 
basic research in catalytic chemistry associated with molecular en- 
ergy resources; chemistry of superconducting oxides and other 
materials of interest with technological application; interfacial 
processes of importance to corrosion science, catalysis, and high- 
temperature superconductivity; and the geochemical processes 
involved in water-rock interactions occurring in active hydrothermal 
systems. In addition, the Analytical Chemistry Laboratory in CMT 
provides a broad range of analytical chemistry support services to 
the technical programs at Argonne National Laboratory (ANL). 
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Refer also to citation(s) 20732, 20776, 20778, 20779, 20818, 
20937, 20946, 21021, 21044, 21119, 21135, 21612, 22483, 22487, 
22538, 22555, 22633, 22665, 23139 


21937 (BNL-47370) Microdistribution of lead In bone: A 
new approach. Jones, K.W. (Brookhaven National Lab., Upton, 
NY (United States)); Bockman, R.S.; Bronner, F. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9104363—1: Workshop on lead: metabolism 
and bone deposition, Upton, NY (United States), 10-12 Apr 1991). 
Order Number DE92013036. Source: OSTI; NTIS; GPO Dep. 

A knowledge of the microdistribution of lead in bone is important 
in order to understand the mechanisms for accumulation and re- 
lease of lead. The availability of the synchrotron x-ray microscope 
for sensitive measurements of bone content and distribution of lead 
provides a valuable tool which, when combined with kinetic, bal- 
ance, and tissue measurements, can lead to better evaluation of 
lead toxicity. It may also provide the basis for the development of a 
suitable model of how lead behaves in the human body. An outline 
of an experimental protocol for exploitation of the x-ray microscope 
is given, along with synchrotron x-ray microscope measurements of 
the distribution of gallium in rat bone that demonstrate the feasibil- 
ity of the experimental approach. 


21938 (BNL-47504) Analysis of Individual microscopic 
particles by means of synchrotron radiation Induced x-ray 
micro fluorescence. Janssens, K.H. (Antwerp Univ., Wilrijk (Bel- 
gium)); Adams, F.C.; Rivers, M.L.; Jones, K.W. Brookhaven 
National Lab., Upton, NY (United States). Apr 1992. 3p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Grant EAR 89-15690. (CONF-920819-19: Annual 
meeting of the Electron Microscopy Society (EMS) of America, 





Boston, MA (United States), 16-21 Aug 1992). Order Number 
DE92014692. Source: OSTI; NTIS; INIS; GPO i 

Short communication. X-RAY FLUORESCENCE ANALYSIS/ 
sensitivity; ELECTRON MICROPROBE ANALYSIS/comparative 
evaluations; SENSITIVITY; SYNCHROTRON RADIATION; MI- 


CROSCOPY; PARTICLES; MULTI-ELEMENT ANALYSIS; TRACE 
AMOUNTS 


21939 (CEA-CONF-10767) On the use of time resolved 
laser-induced spectrofluorometry in the nuclear fuel cycle. 
Moulin, C.; Decambox, P.; Mauchien, P.; Davin, T.; Pradel, B. CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Direction du Cycle du Combustible. 1991. 4p. (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
Order Number DE92526972. Source: OST; NTIS (US Sales Only); 
INIS. 

Time Resolved Laser-induced Spectrofluorometry (TRLIS) has 
been used for actinides trace analysis and complexation analysis in 
the nuclear fuel cycle. Results obtained in the different fields such 
as in geology, in the Purex process, in the environment, in the 
medical and in waste storage assessment are presented. 4 figs., 6 
refs. 


21940 | (CONF-911049-6) The effects of flow through highly 


porous adsorbents on rates with favorable (nonlin- 
ear) isotherms. Watson, J.S. Oak Ridge National Lab., TN (United 
States). [1991]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 7. sympo- 
sium on science and technology for energy applications; 
Knoxville, TN (United States); 20-24 Oct 1991. Order Number 
DE92013862. Source: OSTI; NTIS; GPO Dep. 

New porous adsorbents, ion-exchange resins, and gel perme- 
ation packing materials that have been produced recently often 
have large pores to enhance diffusion rates within the particles. 
The large pores also allow the materials to handle larger molecules 
whose diffusion rates would be greatly hindered by pore sizes that 
are only comparable to the size of the molecules. The use of larger 
pores is not new but has been used for years for such materials as 
zeolites, whose crystals have very small pores and greatly hinder 
diffusion of even small molecules or ions. Commercial adsorbents 
with zeolites are often constructed of small zeolite crystals held to- 
gether with clay bonding. Then the spacing between the zeolite 
crystals is much larger than the pores within the zeolite crystals, 
and effective diffusion coefficients within these “macropores” are 
much larger than those within the crystals. 


21941 (CONF-920574—1) Resonance lonization of rubidium 
using sequential diode laser-driven transitions. Shaw, R.W.; 
Young, J.P.; Ramsey, J.M. Oak Ridge National Lab., TN (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 6. interna- 
tional symposium on resonance ionization spectroscopy and its 
applications; Santa Fe, NM (United States); 24-29 May 1992. Or- 
der Number DE92014468. Source: OSTI; NTIS; GPO Dep. 

Diode laser excitation of rubidium atoms at the D2 line followed 
by [1 + 1] ionization using a pulsed dye laser was examined. 
Mass-resolved D2 spectra were recorded for both natural isotopes. 
Excitation using two sequential diode laser photons was accom- 
plished by counterpropagating the beam from the 780 nm laser and 
one from a 775.8 laser; the latter excites Rb from the 5P3 2 level 


to the 5D). level at 25704 cm-'. A photon from the R6G laser 
then ionized the atom. Spectra resulting from scanning the second 
diode laser — with the first an an off-resonance fixed frequency re- 
vealed both two-photon and sequential [1 + 1] processes. 


21942 (CONF-920574—2) A miniature carbon furnace for 
mass y. Young, J.P.; Shaw, R.W. Oak Ridge National 
Lab., TN (United States). [1992]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
6. international symposium on resonance ionization spectroscopy 
and its applications; Santa Fe, NM (United States); 24-29 May 
1992. Order Number DE92014460. Source: OSTI; NTIS; GPO Dep. 
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A miniature carbon (graphite) disposable tube furnace has been 
designed and built for use in resonance ionization mass spectrom- 
etry. This furnace is an excellent source for generating atoms to be 
subsequently ionized by optical or thermal means. The complete 
furnace assembly is very small, less than 4 cm. Electrical connec- 
tions to the carbon are simple, and not water cooling is required. 


21943 (CONF-920819-8) Separating the surface and vol- 
ume plasmon energy loss intensity distributions in MgO and 
MgAl.0,. Evans, N.D. (Oak Ridge Associated Universities, Inc., 
TN (United States)); Wang, Z.L. Oak Ridge National Lab., TN 
(United States). [1992]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From An- 
nual meeting of the Electron Microscopy Society (EMS) of America; 
Boston, MA (United States); 16-21 Aug 1992. Order Number 
DE92011106. Source: OSTI; NTIS; GPO Dep 

Short communication. MAGNESIUM OXIDES/energy-loss spec- 
troscopy; ALUMINIUM OXIDES/energy-loss spectroscopy; 
SPINELS; PLASMONS; QUANTITATIVE CHEMICAL ANALYSIS; 
LEAST SQUARE FIT 


21944 (CRN-PN-90-30) Multielement analysis of minerals 
from Madagascar by X-ray emission induced by protons and 
gamma rays. Rakotoarisoa, C. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. Dec 1990. 175p. (in French). 
Order Number DE92530300. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This study is a part of a large eee 
study of soil formation in the south east of Madagascar near the 
uranothorianite deposit of Tranomaro explaining the particular inter- 
est for rare earths, uranium and thorium. X-ray emission principles 
and physical processes of a X-ray spectra are briefly recalled. The 
choice of analysis method depends upon sensitivity simplicity and 
rapidity. Experimental techniques are described and results ob- 
tained are discussed. Methods used for qualitative and quantitative 
interpretation of spectra are exposed. In conclusion performance 
and limits of the method are examined. 


21945 (DOE/MC/26268-92/C0011) Super critical fluid ex- 
traction of a crude oll bitumen-derived liquid and bitumen by 
carbon dioxide and propane. Deo, M.D.; , J.; Hanson, 
F.V. Utah Univ., Salt Lake City, UT (United States). Dept. of Fuels 
Engineering. [1991]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-89MC26268. (CONF-911182- 
10: Eastern oil shale symposium, oil shale, tar sands, heavy oil, 
Lexington, KY (United States), 13-15 Nov 1991). Order Number 
DE92012546. Source: OSTI; NTIS; GPO Dep. 

Supercritical fluid extraction of complex hydrocarbon mixtures is 
important in separation processes, petroleum upgrading and en- 
hanced oil recovery. In this study, a paraffinic crude oil, a bitumen- 
derived liquid and bitumen were extracted at several temperatures 
and pressures with carbon dioxide and propane to assess the ef- 
fect of the size and type of compounds that makeup the feedstock 
on the extraction process. It was observed that the pure solvent 
density at the extraction conditions was not the sole variable gov- 
erning extraction, and that the proximity of the extraction conditions 
to the pure solvent critical point affected the extraction yields and 
the compositions of the extracts. Heavier compounds reported to 
the extract phase as the extraction time increased at constant tem- 
perature and pressure and as the extraction pressure increased at 
constant temperature and extraction time for both the paraffin 
crude-propane and the bitumen-propane systems. This preferential 
extraction was not observed for the bitumen-derived liquid. The 
non-discriminatory extraction behavior of the bitumen-derived liquid 
was attributed to its thermal history and to the presence of the 
olefins and aromatics in the liquid. Phase behavior calculations us- 
ing the Peng-Robinson equation of state and component lumping 
procedures provided reasonable agreement between calculated 
and experimental results for the crude oil and bitumen extractions, 
but failed in the prediction of the phase compositions for the 
bitumen-derived liquid extractions. 


21946 


(DOE/OR/00033-T475) An investigation of liquid 
secondary lon and laser desorption mass spectroscopy for 


the analysis of planar chromatograms. Dunphy, J.C. Indiana 
Univ., Bloomington, IN (United States). Dept. of Chemistry. Nov 
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1990. 249p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00033. Order Number 
DE92013655. Source: OSTI; NTIS; INIS; GPO Dep. 

In the work described in this dissertation, interfaces between two 
mass spectrometric methods, liquid secondary ion mass spectrom- 
etry (LSIMS) and laser desorption/ionization Fourier transform 
mass spectrometry (LD/FTMS), and thin-layer chromatography 
(TLC) and slab ge! electrophoresis were developed for bioanalytical 
applications. In an investigation of direct LSIMS for TLC analysis 
(TLC/LSIMS), mass spectra of bile acids and bile salts were char- 
acterized directly from high-performance TLC plates. The scanning 
ability of the LSIMS instrument was used to generate spatial pro- 
files of the characteristic bile acid ions in the mass spectra. A 
procedure for the analysis of bile salts in dog bile was developed 
involving an extraction step, followed by TLC separation and direct 
TLC/LSIMS detection and semi-quantitation. For peptides, an ex- 
periment called “selected-sequence monitoring” was developed to 
locate target peptides related in structure in complex mixtures de- 
veloped on TLC plates. lons characteristic of the bradykinin and 
enkephalin peptides were used to generate spatial profiles of mem- 
bers of those peptide families on TLC plates. Using a Fourier 
transform mass spectrometer (FTMS), a fundamental investigation 
was conducted into the factors affecting the quality of analytical 
data obtained using direct laser desorption/ionization to produce 
mass spectra from TLC plates. 


21947 (EUR-13646) Summary reports of the R and D pro- 
gramme: recycling of non-ferrous metals (1986-1989). Donato, 
M. (Commission of the European Communities, Brussels (Bel- 
gium)). Commission of the European Communities, Abingdon (UK). 
JET Joint Undertaking. 1992. 276p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document contains the summary reports of cost sharing re- 
search and development contracts funded under the recycling of 
non-ferrous metals subprogramme of the Commission of the Euro- 
pean Communities. In particular from p.171 to 212 is described the 
recovery of rare earths by supported liquid membranes: synthesis 
and use of new selective macrocyclic and/or compartmental lig- 
ands, 


21948 (GKSS-91/E/69) Feasibility study on the determina- 
tion of trace amounts of acetaldehyde by means of diode laser 
spectrometers - a contribution to forest decline research. 
Bauerecker, S. (Technische Univ. Braunschweig (Germany). Inst. 
fuer Physikalische und Theoretische Chemie); Cammenga, H.K.; 
Michaelis, W. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). 1991. 72p. (in German). Order 
Number DE92528497. Source: OSTI; NTIS (US Sales Only). 

In the present paper the basic principles of the diode laser spec- 
trometry of acetaldehyde in trace concentrations are collected resp. 
established (IR-spectrum, rotation line structure, normal modes, 
line widths). Different methods of cooling for spectral simplification 
are investigated and their effectiveness is assessed. Questions 
about concentrations prevailing, enrichment and diffusion behaviour 
in the subcooled gaseous phase are also discussed. Collision cool- 
ing, flow cooling (as a newly developed solution to the problem) 
and matrix isolation technique seem to be most promising. The 
whole technique is believed to be entirely feasible. (orig.) With 26 
figs., 6 tabs. 


21949 ~=(INIS-mf—14050) Application of charged particle actl- 
vation analysis (CPAA) to the detection of light impurities in 
GaAs and in raw materials. Final report. Bethge, K.; Krauskopf, 
J.; Liebler, V.; Meyer, J.D.; Michelmann, R.; Wolf, G.; Misaelides, 
P. Frankfurt Univ. (Germany). Inst. fuer Kernphysik; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). [1991] 
3p. (In German). Order Number DE92521303. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By means of the Charged Particle Activation Analysis it is possi- 
ble to detect the light elements Boron, Carbon, Oxigen and 
Nitrogen in the GaAs matrix and in pure Ga in an absolute man- 
ner. Detection limits: B = 1.0x10'5 cm-3, C = 8x10"* cm-3, O = 
4x10" cm-*, N = 5.0x10'® cm-%. As an absolute measuring 
method the CPAA is implanted for the calibration of relative mea- 
suring methods, like FTIR etc. By CPAA the bulk concentration of 
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impurities is detected and not the electrical activated part of the el- 
ements only. The advantages of the CPAA are: Simultaneous 
analysis of light elements, destruction free, repeated measure- 
ments on the same sample. (orig.) With 11 refs. 


21950 (KCP-613-4705) Quailty assurance of analytical 
methods developed for analysis of environmentally 

Smith, R.E. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. May 1992. 40p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE92014761. Source: OSTI; NTIS; 
GPO Dep. 

A quality assurance program for trace analyses of environmen- 
tally significant species has begun. In the first stage, methods to 
analyze environmental samples for a variety of components have 
been developed and documented. Techniques include visual in- 
spection, gravimetric analysis, ion chromatography (IC), inductively 
coupled plasma (ICP) emission spectrometry, ICP-mass spectrom- 
etry (ICP/MS), atomic absorption (AA) (flame, furnace, and mercury 
cold vapor techniques), gas chromatography (GC), potentiometry, 
and visible spectrophotometry. Industrial sites are analyzed for 
contamination by methylene dianiline (MDA). Precious metal waste 
sludges are analyzed for cyanide, halogens, mercury, and precious 
metals. Paint samples are analyzed for volatile organic compounds 
by GC and gravimetric analysis. Polychlorinated biphenyls (PCBs) 
also are determined in oil samples. In the second stage of quality 
assurance, methods are validated by accuracy and precision stud- 
ies and by determination of detection limits and ranges. Improved 
methods provide additional information about key substances tar- 
geted by EPA. Furthermore, quality assurance data on IC and GC 
analyses are presented. IC methods simultaneously determine five 
‘anions in one run and four cations in another. Results on EPA- 
sponsored round robin tests indicate that IC can accurately 
determine the concentrations of anions and cations. Spiked sam- 
ples analyzed by both GC and IC methods gave recoveries very 
close to 100%. 


21951 (KFK-4915) Trace determination of pollu- 
tants via photoacoustic . Khuen, E.Q.; Faubel, W.; 
Ache, H.J. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Radiochemie; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Schadstoffbeherrschung in der Umwelt (PSU). 
Nov 1991. 66p. (In German). Order Number DE92521301. Source: 
OSTI; NTIS (US Sales Only). 

Trace determination of inorganic pollutants via photoacoustic 
spectroscopy. The minimization is described of the detection limit 
of heavy metal ions in aqueous solution by using the direct cou- 
pling laser induced photoacoustic spectroscopy (LIPAS). The 
determined detection limits are compared with those of a commer- 
cial UV-VIS-Spectrophotometer (CARY 2400 from Varian). To 
investigate these limits with respect to background and the signal- 
to-noise ratio over a long range of wavelength, we choose two 
solved species with absorbance maxima at various wavelengths: 
The copper-EDTA-1:1 complex with maximum at A = 740 nm and 
the nickel ion with maximum at 4 = 390 nm. For further improve- 
ment of PAS signal enhancement several parameters of the 
photoacoustic cell are varied with regards to acoustic reflections 
within the cell volume. These parameters are the distance of the 
piezoelectric transducer from the illuminated area by the laser, the 
thickness of the piezoelectric transducer, the material of the PAS- 
cell and the diameter of the PAS-cell. (orig.). 


21952 (KFK-4975) Study on lifetime specific, laser-induced 
ultrafast fluorescence detection in the time and frequency do- 
main for in-situ environmental analysis of organic pollutants. 
Kannen, G. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Radiochemie; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Schadstoffbeherrschung in der Umwelt (PSU). 
Dec 1991. 74p. Order Number DE92528491. Source: OSTI; NTIS 
(US Sales Only). 

The capability and applicability of time resolved fluorescence de- 
tection techniques is investigated. Directly time resolved and phase 
modulation measuring techniques are able to resolve excited 
molecular state lifetimes on the picosecond time scale by applica- 
tion of modern laser and detection systems. The temporal 
resolution and its precision is discussed for highly developed 





phase-modulation instrumention and the older, phase resolved 
fluorescence emission detection method. A comment on the appii- 
cation of lifetime techniques for in situ environmental analysis is 
given. (orig.). 


21953 (LA-10300-M-Vol.1-Rev.2) Health and environmental 
chemistry: Analytical techniques, data management, and qual- 
Ry assurance: Volume 1, Revision 2. Gautier, M.A.; Gladney, 
E.S. (eds.). Los Alamos National Lab., NM (United States). Apr 
1992. 410p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92013647. Source: OSTI; NTIS; GPO Dep. 

Procedures used in the health and environmental chemistry 
departments at los Alamos National Laboratory are presented. De- 
scribed are radiochemical analysis, qualitative, radiobioassay, 
radiotissue analytical procedures, instrument procedures, waste 
water chemistry analytical techniques, quality control, and labora- 
tory safety procedures. (CBS) 


21954 (LBL-31996) Water-enhanced solubility of car- 
boxylic acids in organic solvents and its applications to 
extraction processes. Starr, J.N.; King, C.J. Lawrence Berkeley 
Lab., CA (United States). Nov 1991. 222p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE92014137. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted by John N. Starr. 

The solubilities of carboxylic acids in certain organic solvents in- 
crease remarkably with an increasing amount of water in the 
organic phase. This phenomenon leads to a novel extract regener- 
ation process in which the co-extracted water is selectively 
removed from an extract, and the carboxylic acid precipitates. This 
approach is potentially advantageous compared to other regenera- 
tion processes because it removes a minor of the 
extract in order to achieve a large recovery of acid from the ex- 
tract. Carboxylic acids of interest include adipic acid, fumaric acid, 
and succinic acid because of their low to moderate solubilities in 
organic solvents. Solvents were screened for an increase in acid 
solubility with increased water concentration in the organic phase. 
Most Lewis-base solvents were found to exhibit this increased sol- 
ubility phenomena. Solvents that have a carbonyl functional group 
showed a very large increase in acid solubility. 71 refs., 52 figs., 
38 tabs. 


21955 (ORNU/M-1714) Oak Ridge National Laboratory Re- 
view: Volume 24, Nos. 3 and 4, 1991. Krause, C. (ed.). Oak 
Ridge National Lab., TN (United States). [1991]. 94p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92015169. Source: OSTI; NTIS; 
GPO Dep. 

Oak Ridge National Laboratory (ORNL) is a multiprogram, multi- 
purpose laboratory that conducts research in the physical, 
chemical, and life sciences; in fusion, fission, and fossil energy; 
and in energy conservation and other energy-related technologies. 
This review contains articles on chemical extraction techniques, 
electron transport in gases and liquids, diamond films, the contribu- 
tion of fossil fuels to the greenhouse effect, various sensors for 


safety applications, and temperature measurement with fluorescing 
paints. (GHH) 


(PNL-8098) Development and validation of a 
cleanup method for hydrocarbon containing samples for the 
analysis of semivolatile organic compounds. Hoppe, E.W.; 
Stromatt, R.W.; Campbell, J.A.; Steele, M.J.; Jones, J.E. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1992. 131p. 
Sponsored by 'USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92013759. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Samples obtained from the Hanford single shell tanks (SSTs) are 
contaminated with normal paraffin hydrocarbon (NPH) as hydro- 
static fluid from the ing process or can be native to the tank 
waste. The contamination is usually high enough that a dilution of 
up to several orders of nitude may be required before the 
sample can be analyzed by the conventional gas chromatography/ 
mass spectrometry methodology. This can prevent detection and 
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measurement of organic constituents that are present at lower con- 
centration levels. To eliminate or minimize the problem, a sample 
cleanup method has been developed and validated and is pre- 
sented in this document. 


21957 (PNL-8099) Development and validation of a prepe- 
ration and cleanup method for hydrocarbon containing 
samples for the analysis of volatile organic compounds. 
Hoppe, E.W.; Lucke, R.B.; Ross, G.A.; Campbell, J.A. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1992. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92014072. Source: 
OSTI; NTIS; GPO Dep. 

Samples obtained from the Hanford single shell tanks are con- 
taminated with normal paraffin hydrocarbon (NPH) as hydrostatic 
fluid from the sampling process or can be native to the tank waste. 
The contamination is usually high enough that a dilution of up to 
several orders of magnitude may be required before the sample 
can be analyzed by the conventional purge and trap concentration 
followed by gas chromatography/mass spectrometry methodology. 
This can prevent detection and measurement of organic con- 
stituents that are present at lower concentration levels. To eliminate 
or minimize the problem, a sample cleanup method has been de- 
veloped and validated and is presented in this document. 
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Refer also to citation(s) 20636, 20641, 20714, 20720, 20721, 
20736, 20744, 20776, 21018, 21919, 22012, 22212, 22739, 23360 


21958 (CNEA-500) Temperature of lattice pe- 
rameters of alphe-zirconium. informe. Versaci, R.A. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Materiales); Ipohorski, M. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1991. 25p. Order Number DE92628808. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work presents a brief review of X-ray and thermal expan- 
sion determination of lattice parameters for a-Zirconium. Data 
reported by different authors cover almost all the field of existence 
of the hexagonal phase of Zirconium, from temperatures as low as 
4.2 K up to about 1130 K, near the a-—§ transformation tempera- 
ture. Polynomial expressions based on a least squares fitting of 
experimental data are also presented. The expressions obtained by 
Goldak et al. are considered to be the most complete. The influence 
of impurities on the lattice parameters is also discussed. (Author). 


21959 (CONF-9206162—1) Distribution of ammonium salts 
between id and steam at high temperatures. Simonson, 
J.M.; Palmer, D.A. Oak Ridge National Lab., TN (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States); Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC05-840R21400. From international con- 
ference on interaction of iron based materials with water and 
steam; Heidelberg (Germany); 3-5 Jun 1992. Order Number 
DE92013412. Source: OSTI; NTIS; GPO Dep. 

Partitioning of ammonium chloride between liquid water and 
steam was measured from 120 to 350°C by directly sampling the 
vapor and liquid phases. Liquid-phase pH at temperature was 
controlled by addition of excess HCI or excess ammonia to the am- 
monium chloride solutions. Samples were analyzed for total 
chloride and total nitrogen content by ion chromatography, and for 
excess ammonia or hydrogen ion by titration. Thermodynamic par- 
titioning constants for ammonium chloride were calculated from the 
observed liquid- and vapor-phase solute molalities and the solute 
levels predicted on the basis of transport as HCi and NH3. The 
constants obtained were found to be well represented by a simple 
function of temperature and solvent density. The results of this 
study were combined with available information on ammonium ion 
hydrolysis and the volatility of HCi and NH; to calculate levels of 
solute enhancement expected on formation of early condensate in 
steam generator systems. 


21960 (CONF-9206162-2) An experimental study of the 
solubility of in sodium acetate solutions. Palmer, 
D.A.; Drummond, S.E. Jr. Oak Ridge National Lab., TN (United 
States). [1992]. 19p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on interaction of iron based materials with water 
and steam; Heidelberg (Germany); 3-5 Jun 1992. Order Number 
DE92013407. Source: OSTI; NTIS; GPO Dep. 

The solubility of commercial magnetite was studied by the batch 
method from 100° to 250°C at pressures of 250 and 1250 bar in 
the presence of aqueous acetic acid and sodium acetate. Prob- 
lems associated with such solubility measurements are discussed. 
Independent potentiometric studies were carried out to determine 
the formation constants of ferrous acetate and chloride complexes 
to ca. 300°C. These results are discussed with emphasis on the 
speciation of iron(II) within solutions containing chloride and ac- 
etate ions equilibrated with magnetite. The isocoulombic approach 
is used to extrapolate the measured temperature dependencies of 
the equilibrium constants for the complexation of iron(II) by chlo- 
ride, acetate and hydroxide ions. 


21961 (DOE/ER/13299-8) Diosmacycioalkanes as models 
for the formation of hydrocarbons from surface methylenes: 
Progress report, November 1, 1991—October 31, 1992. Norton, 
J.R. Colorado State Univ., Fort Collins, CO (United States). May 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-84ER13299. Order Number DE92014588. 
Source: OSTI; NTIS; GPO Dep. 

We are making progress on our investigation of the mechanism 
of olefin exchange with Oso(CoH,)(CO)g. We are probing this sys- 
tem by kinetic study of the reaction of Os2(CoH,4)(CO), with butyl 
acrylate (BA) under various pressures of ethylene. 


(DOE/ER/13569~7) Transition meta! activation and 
functionalization of carbon-hydrogen bonds: Progress report, 
December 1, 1989-November 30, 1992. Jones, W.D. Rochester 
Univ., NY (United States). Jun 1992. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13569. 
Order Number DE92014809. Source: OSTI; NTIS; GPO Dep. 

We are investigating the fundamental thermodynamic and kinetic 
factors that influence carbon-hydrogen bond activation at homoge- 
neous transition metal centers and the conversion of hydrocarbons 
into functionalized products of potential use to the chemical 
industry. Advances have been made in both understanding the in- 
teractions of hydrocarbons with metals and in the functionalization 
of hydrocarbons. We have found that RhCi(PRs)2(CNR) complexes 
can catalyze the insertion of isonitriles into the C-H bonds or 
arenes upon photolysis. The mechanism of these reactions was 
found to proceed by way of initial phosphine dissociation, followed 
by C-H activation and isonitrile insertion. We have also examined 
reactions of a series of arenes with (CsMes)Rh(PMe3)PhH and be- 
gun to map out the kinetic and thermodynamic preferences for 
arene coordination. The effects of resonance, specifically the differ- 
ences in the Hueckel energies of the bound vs free ligand, are now 
believed to fully control the C-H activation/n*-coordination equilib- 
ria. We have begun to examine the reactions of rhodium isonitrile 
pyrazolylborates for alkane and arene C-H bond activation. A new, 
labile, carbodiimide precursor has been developed for these stud- 
ies. We have completed studies of the reactions of 
(Cs5Mes)Rh(PMe3)H2 with D2 and PMes that indicate that both n° 
— 7° ting slippage and metal to ring hydride migration occur more 
facilely than thermal reductive elimination of Hz. We have exam- 
ined the reactions of heterocycles with (C;Mes)Rh(PMe3)PhH and 
found that pyrrole and furan undergo C-H or N-H activation. Thio- 
phene, however, undergoes C-S bond oxidative addition, and the 
mechanism of activation has been shown to proceed through sulfur 
coordination prior to C-S insertion. 


21963 (DOE/ER/13950-T1) The energetics and dynamics of 
free radicals, lons, and clusters: Progress report, August 1, 
1991—March 31, 1992. Baer, T. North Carolina Univ., Chapel Hill, 
NC (United States). Dept. of Chemistry. Mar 1992. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER13950. Order Number DE92014124. Source: OSTI; NTIS; 
GPO Dep. 

The structure and energetics of free radicals, ions, and clusters 
have been investigated by photoelectron photoion coincidence 
(PEPICO) and analyzed with ab initio molecular orbital and statisti- 
cal theory RRKM calculations. In these experiments, molecules are 
prepared in a molecular beam so that their internal as well as 
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translational energies are cooled to near O K. The coincidence 
condition between energy analyzed electrons and their correspond- 
ing ions insures that the ions are energy selected. The primary 
experimental information includes ionization and fragment ion ap- 
pearance energies, and the ion time of flight (TOF) distributions. 
The latter are obtained by using the energy selected electron as a 
start signal and the ion as the stop signal. These types of experi- 
ments allow us to measure the ion dissociation rates in the 10* to 
10” sec —' range. Such ions are commonly referred to a 
metastable ions. In addition, the TOF peak widths are related to 
the release of translational energy in the ion dissociation process. 
Perhaps the most important advance during the past year has 
been in the study of cluster photoionization. We have developed an 
experimental method for differentiating similar mass cluster ions 
based on the kinetic energy of the ions measured by TOF. 


21964 (DOE/METC-91/6123-Vol.2, pp. 512-515) Sulfur cap- 
ture mechanisms. Siriwardane, R.V.; Poston, J.A.; Woodruff, S.D.; 
Cook, J.M. USDOE Morgantown Energy Technology Center, WV 
(United States). 1991. (CONF-9108116-Vol.2: 11. annual gasifica- 
tion and gas stream cleanup system contractor's review meeting, 
Morgantown, WV (United States), 13-15 Aug 1991). In Proceed- 
ings of the eleventh annual gasification and gas stream cleanup 
systems contractors review meeting. Volume 2. 306p. Order Num- 
ber DE92001102. Source: OSTI; NTIS. 

In the present work, characterization of zinc copper ferrite sor- 
bents and the regeneration of zinc sulfide were investigated. X-ray 
photoelectron spectroscopy (XPS) and Fourier transform infra-red 
spectroscopy (FTIR) were used to analyze intermediates and prod- 
ucts during the reaction. Zinc copper ferrite is a potential 
desulfurization sorbent with a very high desulfurization capacity. 
However, the maximum operational temperature of this sorbent is 
948 K. It has been postulated that this high sorption capacity is 
caused by the presence of copper in the +1 oxidation state. There- 
fore, XPS was utilized to determine the oxidation state of copper at 
823 K. 


21965 (IC-91/400) Theory of the Chemla effect in molten 
(Li,K)CI. Tankeshwar, K. (international Centre for Theoretical 
Physics, Trieste (Italy)); Tosi, M.P. International Centre for Theoret- 
ical Physics, Trieste (Italy). Dec 1991. 6p. Order Number 
DE92628809. Source: OSTI; NTIS (US Sales Only); INIS. 

We treat ionic diffusion in liquid (Li,K)C! mixtures by an approach 
originally due to Zwanzig, which evaluates the Green-Kubo time 
correlation formula by a jump-diffusion model involving an average 
vibrational frequency and an average residence time for each ionic 
species. These model parameters are calculated from the pair 
structure of the melt and from pair potentials. The diffusion coeffi- 
cients of K* ions is found to overtake that of Li* ions with 
increasing content of KCI, in agreement with the experimental re- 
versal of the electrical mobilities of the two cations discovered by 
Chemla. (author). 20 refs, 2 tabs. 


21966 (INIS-SU-310/A) Conference on quantum chemistry 
of solids: Summaries of reports. Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-Issledovatel’skij Inst. Fiziki Tverdogo 
Tela. 1990 101p. (In Russian). (CONF-9011283—: Conference on 
quantum chemistry of solids, Riga (USSR), 26 Nov 1990). Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for the individual papers in 
this report. 


21967 (INIS-SU-310/A, pp. 35-36) Application of modern 
linear methods for electronic structure calculations of transi 
tion metals and compounds. Grechnev, G.E. (AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur); Savchenko, N.V. Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-Issledovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 
101p. (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPOUNDS/electronic structure; 
BORIDES/electronic structure; TRANSITION ELEMENT COM- 
POUNDS/electronic structure; BORIDES; CRYSTAL LATTICES; 
HAMILTONIANS; LCAO METHOD 





21968 (INIS-SU-310/A, pp. 41) PES calculations by nonem- 
pirical and semiempirical variants of Green function method. 
Zakzhevskij, V.G. (Irkutskij Gosudarstvennyj Univ., Irkutsk (USSR)). 
Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (in 
Russian). (CONF-9011283-: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPOUNDS/photoelectron spectroscopy; 
PHOTOELECTRON SPECTROSCOPY/computer codes; ALGO- 
RITHMS; GREEN FUNCTION; IONIZATION POTENTIAL 


21969 (INIS-SU-310/A, pp. 55-56) Multiple scattering ef- 
fects in W-O-W system. Natoli, C.R.; Bentafatto, M.; Kuzmin, A.; 
Purans, J. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
Nauchno-Issledovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 101p. 
(CONF-9011283—: Conference on quantum chemistry of solids, 
Riga (USSR), 26 Nov 1990). In Conference on quantum chemistry 
of solids: Summaries of reports. Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUNGSTEN OXIDES/multiple scattering; AB- 
SORPTION SPECTRA; BOND ANGLE; FINE STRUCTURE; 
STOICHIOMETRY; X-RAY SPECTRA 
21970 (INIS-SU-310/A, pp. 71) Distribution of valence 

manifestation in XPE-and NGR-spectra. 

: (AN Ukrainskoj SSR, Donetsk (Ukraine). 
Fiziko-Tekhnicheskij Inst.); But’ko, V.G.; Reznik, |.M. Latvijskij Go- 
sudarstvennyj Univ., Riga (Latvia). Nauchno-Issledovatel’skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF-9011283—: 
Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. YTTRIUM OXIDES/moessbauer effect; YTTRIUM 
OXIDES/nuclear q resonance; ATOMIC RADII; COPPER 
OXIDES; CRYSTAL STRUCTURE; DISTRIBUTION FUNCTIONS; 
ELECTRIC CHARGES; IONS; SUPERCONDUCTORS; VALENCE 


21971 (INIS-SU-310/A, pp. 72) Chemical and elec- 
trical properties of the KDR and ADP-type crystals. Levin, A.A. 
(AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganicheskoj 
Khimii); Zaitsev, A.R. Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 
101p. (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALI METAL COMPOUNDS/chemical bonds; AL- 
KALI METAL COMPOUNDS/electrical properties; ARSENATES; 
CRYSTALS; DEUTERIUM COMPOUNDS; ELECTRONIC STRUC- 
TURE; MATHEMATICAL MODELS; PHOSPHATES 


21972 (INIS-SU-310/A, pp. 73-74) Crystal chemical system- 
atics of oxygen com with oxyanionic radicals and the 
chemical bonding forces. Filatov, S.K. (Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR)). Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-issledovatel’skij Inst. Fiziki Tverdogo 
Tela. 1990. 101p. (CONF-9011283-: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of . Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORATES/binding energy; BORATES/molecular 
structure; PERIODATES/binding energy; PERIODATES/molecular 
structure; VANADATES/binding energy; VANADATES/molecular 
structure; BORATES; CHEMICAL COMPOSITION; PERIODATES; 
RADICALS; VALENCE; VANADATES 


21973  (INIS-SU-310/A, pp. 78) Electronic structure and op- 
tical spectra of zirconium and hafnium dioxides. Biuvshtejn, 
I.M. (Voronezhskij Gosudarstvennyj Univ., Voronezh (USSR)); Nizh- 
nikova, G.P.; Farberovich, O.V. Latvijskij Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-lssledovatel’skij Inst. Fiziki Tverdogo Tela. 
1990. 101p. (In Russian). (CONF-9011283—: Conference on quan- 
tum chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference 
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on quantum chemistry of solids: Summaries of reports. Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HAFNIUM OXIDES/electronic structure; ZIRCONIUM 
OXIDES/electronic structure; BRILLOUIN ZONES; DIELECTRIC 
MATERIALS; SPECTRA 


21974 (INIS-SU-310/A, teen 79-80) Chemical bond and elec 
tronic structure of barium chalcogenides at high hydrostatic 
pressures. Vaal’, A.A. (Tomskij Gosudarstvennyj Univ., Tomsk 
(USSR). Sibirskij Fiziko-Tekhnicheskij Inst.); Kataev, S.G. Latvijskij 
Gosudarstvennyj Univ., Riga (Latvia). Nauchno-lssledovatel’skij 
Inst. Fiziki Tverdogo Tela. 1990. 101p. (in Russian). (CONF- 
9011283-: Conference on quantum chemistry of solids, Riga 
(USSR), 26 Nov 1990). In Conference on quantum chemistry of 
solids: Summaries of . Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TELLURIDES/crystal-phase transformations; TEL- 
LURIDES/electronic structure; BARIUM COMPOUNDS; BINDING 
ENERGY; CHEMICAL BONDS; TELLURIDES; VERY HIGH PRES- 
SURE 


21975 (INIS-SU-310/A, pp. 85) Numerical calculations of 
electronic structure and optical characteristics of thullum and 
samarium monocantimonides. e, K.R. (Voronezhskij 
Gosudarstvennyj Univ., Voronezh (USSR)); Glurdzhidze, L.N.; Nizh- 
nikova, G.P.; Farberovich, OV. Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-Issiedovatel'skij Inst. Fiziki Tverdogo Tela. 
1990. 101p. (in Russian). (CONF-9011283—: Conference on quan- 
tum chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference 
on quantum chemistry of solids: Summaries of reports. Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. SAMARIUM COMPOUNDS/electronic 
THULIUM COMPOUNDS/electronic structure; ANTIMONIDES: 
KRAMERS-KRONIG CORRELATION; MONOCRYSTALS; OPTI- 
CAL PROPERTIES 


21976 (INIS-SU-310/A, pp. 95-96) Electronic structure and 
chemical bond in lanthanum disulfide. Zhukov, V.P. (AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii); Medvedeva, N.|. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-issiedovatel’skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (in Russian). (CONF-9011283—: 
Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LANTHANUM SULFIDES/chemical bonds; LAN- 
THANUM SULFIDES/electronic structure; CRYSTAL STRUCTURE; 
DIMERS; HYBRIDIZATION; SEMICONDUCTOR MATERIALS 


21977 (INIS-SU-310/A, pp. 97) FLAPW application to 
cerium problem. lonova, C.V. (AN SSSR, Moscow (USSR). Inst. 
Fizicheskoj Khimii); Nikolaev, A.V. Latvijskij Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-issiedovatel’skij Inst. Fiziki Tverdogo Tela. 
1990. 101p. (CONF-9011283—: Conference on quantum chemistry 
of solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CERIUM transformations; CERIUM; 
ELECTRONIC STRUCTURE; FERMI! LEVEL 


21978  (INIS-SU-310/A, pp. 100-101) Self-consistent electric 
structure of alkali metal compounds with 5B-group elements. 
Koroleva, O.S.; Chulkov, E.V. Latvijskij Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-lssledovatel'skij inst. Fiziki Tverdogo Tela. 
1990. 101p. (In Russian). (CONF-9011283-: Conference on quan- 
tum chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference 
on quantum chemistry of solids: Summaries of reports. Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. CESIUM COMPOUNDS/electronic structure; 
MONIDES; BISMUTH COMPOUNDS; BRILLOUIN ZONES; 
CHARGE DENSITY; CHEMICAL BONDS; CRYSTAL LATTICES; 
DISTRIBUTION FUNCTIONS; POTASSIUM COMPOUNDS 


21979 (INIS-SU-310/A, pp. 115) Electronic structure of 

conductors. Murin, |.V. (Leningrad- 
skij j Univ., Leningrad (USSR)); Petrov, A.V.; 
Ehvarestov, R.A. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
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Nauchno-Issiedovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM FLUORIDES/electronic _ structure; 
LANTHANUM FLUORIDES/electronic structure; STRONTIUM FLU- 
ORIDES/electronic structure; CHEMICAL BONDS; CRYSTALS; 
ENERGY-LEVEL TRANSITIONS; MATHEMATICAL MODELS 


21980 (INIS-SU-310/A, pp. 116-117) Theoretical analysis of 
electronic structure and optical properties of ZrO in different 
polymorphous modifications. Naumov, |.!.; Velikokhatnyj, O.1.; 
Ol’khovik, G.A.; Aparov, R.R. Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 
101p. (in Russian). (CONF-9011283—: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of . Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. ZIRCONIUM OXIDES/electronic structure; ZIR- 


CONIUM OXIDES/optical properties; CRYSTAL LATTICES; 
EXCITATION 


21981 (INIS-SU-310/A, pp. 118) Chemical bond In solid 
solutions Ti,_,Vx and V,_,Crx. Slivko, V.L. (Moskovskij Aviat- 
sionnyj Tekhnologicheskij Inst., Moscow (USSR)); Yastrebov, L.I. 
Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issiedovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283-: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. VANADIUM ALLOYS/chemical bonds; VANADIUM 
ALLOYS/solid solutions; BRILLOUIN ZONES; CHROMIUM 
ALLOYS; ELECTRONIC STRUCTURE; GREEN FUNCTION; LAT- 
TICE PARAMETERS; TITANIUM ALLOYS 


21982 (INIS-SU-310/A, pp. 119) Cluster calculations of 
electronic structure of ideal CsCi, CsBr, Csi ls. Sobolev, 
A.B. (Ural'skij Politekhnicheskij Inst., Sverdlovsk (USSR)); Valbis, 
Ya.A.; Bikmetov, |.F. Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 
10ip. (In Russian). (CONF-90112838-: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of . Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. CESIUM BROMIDES/electronic structure; CESIUM 
CHLORIDES/electronic structure; CESIUM lODIDES/electronic 


structure; CRYSTALS; ELECTRON DENSITY; MATHEMATICAL 
MODELS 


21983 (INIS-SU-310/A, pp. 122) Influence of volume defor- 
mation on electronic structure and optical properties of 
transition elements. Trubitsyn, V.Yu.; Shirokovskij, V.P. Latvijskij 
Gosudarstvennyj Univ., Riga (Latvia). Nauchno-lssledovatel’skij 
Inst. Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF- 
9011283-: Conference on quantum chemistry of solids, Riga 
(USSR), 26 Nov 1990). In Conference on quantum chemistry of 
solids: Summaries of reports. Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUMelectronic structure; MOLYBDENUM 
optical properties; VANADIUM/electronic structure; VANADIUM/ 
optical properties; DEFORMATION; ELECTRON SPECTRA; 
MOLYBDENUM; VANADIUM; VOLUME 


21984 


(INIS-SU-310/A, pp. 129-130) Atomistic modeling of 
YBa2CuO, crystals. Baetzold, R.C. Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-Issledovatel’skij Inst. Fiziki Tverdogo 
Tela. 1990. 101p. (CONF-9011283-: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 


quantum chemistry of solids: Summaries of . Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. YTTRIUM OXIDES/crystal structure; BARIUM OX- 
IDES; CERAMICS; CHARGE DISTRIBUTION; CHEMICAL 
BONDS; COPPER OXIDES; MATHEMATICAL MODELS 
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21985 (INIS-SU-310/A, pp. 136-137) Distribution of valent 
electrons on pulses in high temperature conductors. 
Yakimavichyus, |.A. (Vil’nyusskij Inzhenerno-Stroitel’nyj Inst., Vilnius 
(USSR)); Kuplyauskene, A.V.; Alishauskas, A.V.; Purlis, R.P. 
Latvijskiji Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LANTHANUM OXIDES/high-te superconductors; YT- 
TRIUM OXIDES/high-tc superconductors; BARIUM OXIDES; 
COPPER OXIDES; DISTRIBUTION FUNCTIONS; ELECTRONS; 
IONIZATION; VALENCE 


21986 (INIS-SU-310/A, pp. 138-139) Electronic structure 
and electric field gradients in YBa2Cu,07 and YBa2Cu,0,. 
Antropov, V.P. (AN SSSR, Sverdlovsk (USSR). Inst. Khimii); 
Medvedeva, N.I.; Gubanov, V.A. Latvijskij Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-lssledovatel'’skij Inst. Fiziki Tverdogo Tela. 
1990. 101p. (In Russian). (CONF-9011283—: Conference on quan- 
tum chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference 
on quantum chemistry of solids: Summaries of reports. Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; YTTRIUM OXIDES/high-tc superconductors; BARIUM 
OXIDES; COPPER OXIDES; ELECTRIC FIELDS; GREEN FUNC- 
TION; MATHEMATICAL MODELS 


21987 (INIS-SU-310/A, pp. 141) Modelling of structure and 
defects of HTSC by molecular les method. Gusakov, 
V.E. (AN Belorusskoj SSR, Minsk (Belarus). Inst. Fiziki Tverdogo 
Tela i Poluprovodnikov). Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-issledovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 
101p. (in Russian). (CONF-9011283-: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of . Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CRYSTAL STRUCTURE/mathematical models; 
HIGH-TC SUPERCONDUCTORS /crystal structure; LANTHANUM 
OXIDES/high-tc superconductors; BOND LENGTHS; CERAMICS; 
COPPER OXIDES; TEMPERATURE DEPENDENCE 


21988 (INIS-SU-310/A, pp. 142) Effect of oxygen atoms 
substitution on electronic structure of HTSC films of Y-Ba-Cu- 
O system. Dubrovskij, O.!. (Voronezhskij Gosudarstvennyj Univ., 
Voronezh (USSR)); Kurganskij, S.I.; Domashevskaya, Eh.P. 
Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 10ip. (In 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; YTTRIUM OXIDES/high-tc superconductors; BARIUM 
OXIDES; CERAMICS; COPPER OXIDES; CRYSTAL DEFECTS 


21989 (INIS-SU-310/A, pp. 143) Strong non-adiabatic inter- 
actions in high-tc superconductors. Kiselev, A.A. (Leningradskij 
Gosudarstvennyj Univ., Leningrad (USSR)); Liapzev, A.V. Latvijskij 
Gosudarstvennyj Univ., Riga (Latvia). Nauchno-issledovatel'skij 
Inst. Fiziki Tverdogo Tela. 1990. 101p. (CONF-9011283—: Confer- 
ence on quantum chemistry of solids, Riga (USSR), 26 Nov 1990). 
in Conference on quantum chemistry of solids: Summaries of re- 
ports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; HAMILTONIANS; JAHN-TELLER EFFECT; MATHEMATICAL 
MODELS; STRONG INTERACTIONS 


21990 (INIS-SU-310/A, pp. 144-145) Calculations of elec- 
tron density distribution in HTSC according to X-ray data. 
Kodess, B.N. (Vsesoyuznyj Nauchno-lssledovatel’skij Inst. 
Metrologii, Leningrad (USSR)); Sokolova, G.V. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-lssledovatel’skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF-9011283-: 





Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/electron density; 
RARE EARTH COMPOUNDS/high-te superconductors; YTTRIUM 
OXIDES/high-tc superconductors; BARIUM OXIDES; CERAMICS; 
COPPER OXIDES; CRYSTAL LATTICES; CRYSTALS; DIS- 


TRIBUTION FUNCTIONS; LATTICE PARAMETERS; X-RAY 
DIFFRACTION 


21991 (INIS-SU-310/A, pp. 150) Modelling of electronic 
structure of high-tc superconductors YBa,Cu,0, by the 
method of crystal orbitals. Filonov, A.V. (Minskij Radiotekhnich- 
eskij Inst., Minsk (Belarus)); Nikitin, S.Yu.; Pushkarchuk, A.L. 
Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel'skij inst. Fiziki Tverdogo Tela. 1990. 10ip. (In 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS /electronic struc- 
ture; YTTRIUM OXIDES/high-tc superconductors; BARIUM 
OXIDES; CHEMICAL BONDS; COPPER OXIDES; ENERGY 
SPECTRA; FERMI LEVEL 


21992 (INIS-SU-310/A, pp. 151) Electronic structure of 
model clusters with transition elements in lanthanum- 
strontium and bismuth-tallium ceramics. Frejdman, S.P. (AN 
SSSR, Sverdiovsk (USSR). Inst. Khimii); Ryzhkov, M.V.; Gubanov, 
V.A. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (in 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS /electronic struc- 
ture; LANTHANUM OXIDES/high-tc superconductors; COPPER 
OXIDES; ENERGY SPECTRA; MATHEMATICAL MODELS; 
STRONTIUM OXIDES; TRANSITION ELEMENT COMPOUNDS 


21993 (INIS-SU-310/A, pp. 153) Exchange interactions in 
HTSC-oxides YBa2Cu30, 5,,. Chezhina, N.V. (Leningradskij Go- 
sudarstvennyj Univ., Leningrad (USSR)); Bobrysheva, N.P.; 
Zvereva, |.A. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
Nauchno-|ssledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (in 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS/exchange interac- 
tions; YTTRIUM OXIDES/high-te superconductors; BARIUM 
OXIDES; COPPER OXIDES; CRYSTAL STRUCTURE; HAMILTO- 
NIANS; MAGNETIC PROPERTIES 


21994 (INIS-SU-310/A, pp. 154-155) Parameters of STI °’Fe 
labels in HTSC YBa2(Cu,_,Fex),07_; structure according to 
X, calculation by discrete variation method. Yur'eva, Eh.|. (AN 
SSSR, Sverdlovsk (USSR). Inst. Khimii); Zhukov, V.P. Latvijskij 
Gosudarstvennyj Univ., Riga (Latvia). Nauchno-issledovatel’skij 
Inst. Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF- 
9011283—: Conference on quantum chemistry of solids, Riga 
(USSR), 26 Nov 1990). In Conference on quantum chemistry of 
solids: Summaries of reports. Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. / 

Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; YTTRIUM OXIDES/high-tc superconductors; BARIUM 
OXIDES; CERAMICS; COPPER OXIDES; IRON OXIDES; NU- 
CLEAR QUADRUPOLE RESONANCE; VALENCE 


21995 (INIS-SU-310/A, pp. 162) Local electron levels of 
HTSC CuO>2-planes disturbed by defects. Kristofel’, N.N. (AN 
Ehstonskoj SSR, Tartu (USSR). Inst. Fiziki); Rusin, P.Eh. Latvijskij 
Gosudarstvennyj Univ., Riga (Latvia). Nauchno-lssledovatel’skij 
Inst. Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF- 
9011283-: Conference on quantum chemistry of solids, Riga 
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(USSR), 26 Nov 1990). In Conference on quantum chemistry of 


solids: Summarnes of. . Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. 

~ Short note. HIGH-TC SUPERCONDUCTORS/electronic struc- 
ture; CERAMICS; CRYSTAL DEFECTS; JAHN-TELLER EFFECT 


21996 (INIS-SU-310/A, pp. 174-175) Effect of alloying and 
detects on bond characteristics in simple metals. Anishchenko, 
1.A. (Moskovskij Aviatsionnyj Tekhnologicheskij Inst., Moscow 
(USSR)); Kantsel’son, A.A.; Yastrebov, L.|. Latvijskij Gosudarstven- 
nyj Univ., Riga (Latvia). Nauchno-lssledovatel’skij Inst. Fiziki 
Tverdogo Tela. 1990. 101p. (In Russian). (CONF-9011283-: Con- 
ference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. VANADIUM ALLOYS/chemical bonds; VANADIUM 
ALLOYS/doped materials; CHARGE TRANSPORT; CHROMIUM 
ALLOYS; CRYSTAL DEFECTS 


21997 (INIS-SU-310/A, pp. 179) study of state 
of boron and aluminium impurity lions in silicon-oxygen ma- 
trickles. Beletskij, |.P.; Klimenko, V.E. Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-Issledovatel’skij Inst. Fiziki Tverdogo 
Tela. 1990. 101p. (in Russian). (CONF-9011283—: Conference on 
quantum chemistry of solids, Riga (USSR), 26 Nov 1990). In Con- 
ference on quantum chemistry of solids: Summaries of reports. 
Order Number DE92001363. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BORON/chemical state; BORON; CHARGE DISTRI- 
BUTION; ELECTRONIC STRUCTURE; IMPURITIES; LCAO 
METHOD; SILOXANES 


21998 (INIS-SU-310/A, pp. 180) Calculation of spin states 
of Ru(3) atoms in lattice of K,NIF, type. , NP. 
(Leningradskij Gosudarstvennyj Univ., Leningrad (USSR)); 
Zvereva, |.A. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
Nauchno-Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283-: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LANTHANUM OXIDES/matrix materials; STRON- 
TIUM OXIDES/matrix materials; ALUMINIUM OXIDES; CRYSTAL 
FIELD; CRYSTAL LATTICES; DISTRIBUTION FUNCTIONS; MAG- 
NETIC SUSCEPTIBILITY; RHODIUM COMPOUNDS; SOLID 
SOLUTIONS; SPIN 


21999 (INIS-SU-310/A, pp. 181) Law of interaction between 
charged defects in lon crystals. Varaksin, A.N. (Ural’skij Po- 
litekhnicheskij Inst., Sverdlovsk (USSR)); Kolmogorov, Yu.N. 
Latvijskiji Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 101ip. (in 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CRYSTAL DEFECTS/mathematical models; STRON- 
TIUM COMPOUNDS /crystal defects; CRYSTALS 


22000 (INIS-SU-310/A, pp. 215) Electronic structure and 
peculiarities of charge state of anionic vacancies in pure and 
stabilized by Ca and Y impurities zirconium dioxide. Sobolev, 
A.B. (Ural'skij Politekhnicheskij Inst., Sverdlovsk (USSR)); 
Varaksin, A.N.; Khajmenov, A.P.; Keda, O.A. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-issledovatel’skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF-9011283—: 
Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ZIRCONIUM OXIDES/electronic structure; CALCIUM 
COMPOUNDS; DISTRIBUTION FUNCTIONS; DOPED MA- 


TERIALS; ELECTRON DENSITY; VACANCIES; YTTRIUM 
COMPOUNDS 
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22001 (INIS-SU-310/A, pp. 216) Cluster calculations of 
electronic structure of oxygen vacancies in HTSC. Sobolev, 
A.B. (Ural’skij Politekhnicheskij Inst., Sverdlovsk (USSR)); Lush- 
nikov, P.V.; Lobach, V.A.; Shul’gin, B.V. Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-Issiedovatel'skij Inst. Fiziki Tverdogo 
Tela. 1990. 101p. (in Russian). (CONF-9011283-: Conference on 
quantum chemistry of solids, Riga (USSR), 26 Nov 1990). In Con- 
ference on quantum chemistry of solids: Summaries of 

Order Number DE92001363. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. HIGH-TC SUPERCONDUCTORS /electronic struc- 
ture; LANTHANUM OXIDES/high-tc superconductors; YTTRIUM 
OXIDES/high-tc superconductors; BARIUM OXIDES; CERAMICS; 
COPPER OXIDES; MATHEMATICAL MODELS; SOLID SOLU- 
TIONS; VACANCIES 
= (INIS-SU-310/A, pp. 219) Electronic structure of 

oxociusters. Deformation of proper octahedron. 
cane of O,, - (MoOg) and Cy, -(MoO;-O0 and MoO;) symme- 
try. Fal’kov, 1.G.; Gagarin, S.G. Latvijskij Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-Issiedovatel’skij Inst. Fiziki Tverdogo Tela. 
1990. 101p. (in Russian). (CONF-9011283—: Conference on quan- 
tum chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference 
on quantum chemistry of solids: Summaries of reports. Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPOUNDS/electronic structure; 
CHEMICAL BONDS; CRYSTAL LATTICES; DEFORMATION; 
MATHEMATICAL MODELS; SYMMETRY; VALENCE 


22003 (INIS-SU-310/A, pp. 220-221) Calculation of base pe- 
rameters of energetic structure of real molybdenum oxide - 
Mo,g019 cluster. Fal’kov, |.G.; Gagarin, S.G. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-issledovatel’skij Inst. 
Fiziki Tverdogo Tela. 1990. 10ip. (in Russian). (CONF-9011283-: 
Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. MOLYBDENUM OXiIDES/electronic structure; 
ELECTRIC CONDUCTIVITY; SOLID CLUSTERS; SYMMETRY; 
VALENCE 


22004 (INIS-SU-310/A, pp. 223-224) Electronic structure 
and magnetic properties of 5-d element impurities in VCC-Fe. 
Shik, A.B. (AN SSSR, Sverdiovsk (USSR). Inst. Khimii); Solov’ev, 
1.V.; Likhtenshtejn, A.|.; Antropov, V.P. Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-lssledovatel’skij Inst. Fiziki Tverdogo 
Tela. 1990. 10ip. (in Russian). (CONF-9011283—: Conference on 
quantum chemistry of solids, Riga (USSR), 26 Nov 1990). In Con- 
ference on quantum chemistry of solids: Summaries of 
Order Number DE92001363. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TRANSITION ELEMENTS/electronic structure; 
TRANSITION ELEMENTS/impurities; CUBIC LATTICES; GREEN 
FUNCTION; IRON; MAGNETIC PROPERTIES; IMPURITIES 


22005 (INIS-SU-310/A, pp. 238-239) Account of electronic 
density deformation at 3d-metal lons desorption from the sur- 
face by electric fleld. Bar'yudin, L.Eh.; Tel’nov, D.A. Latvijskij 
Gosudarstvennyj Univ., Riga (Latvia). Nauchno-issledovatel’skij 
Inst. Fiziki Tverdogo Tela. 1990. 101p. (in Russian). (CONF- 
9011283-: Conference on quantum chemistry of solids, Riga 
(USSR), 26 Nov 1990). In Conference on quantum chemistry of 
solids: Summaries of reports. Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCANDIUMelectron density; VANADIUM/electron 
density, DEFORMATION; DESORPTION; DIPOLES; IONS; SCAN- 
DIUM; SURFACES; VANADIUM 


22006 (INIS-SU-310/A, pp. 273) Hydrogen molecule 
chemisorption on transition metal oxides. Tsybulev, P.N. 
(Kievskij Politekhnicheskij Inst., Kiev (Ukraine)); Pinchuk, A.M.; 
Parkhomenko, N.V. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
Nauchno-issiedovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (in 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 


chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. VANADIUM OXIDES/adsorbents; CHEMISORPTION; 
HYDROGEN; ADSORBENTS 


22007 (INIS-SU-310/A, pp. 299) Anomalous physical prop- 
erties of the mixed Jahn-Teller with the zircon 
structure. Kaplan, M.D. (AN SSSR, Moscow (USSR). Inst. Fizich- 
eskoj Khimii); Vasiljev, A.V. ijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-Issiedovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 
10ip. (CONF-9011283-: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DYSPROSIUM OXIDES/electronic structure; DYS- 
PROSIUM OXIDES/physical properties; TERBIUM OXIDES/ 
electronic structure; TERBIUM OXIDES/physical properties; 
THULIUM OXIDES/electronic structure; THULIUM OXIDES/ 
physical properties; VANADIUM OXI!DES/electronic structure; 
VANADIUM OXIDES/physical properties; | CRYSTAL-PHASE 
TRANSFORMATIONS; JAHN-TELLER EFFECT; SYMMETRY 


22008 (IS-T-1591) Use of a Fourier deconvolution method 
In particle size determination and use of molecular mechanics 
in crystal structure determinations. Su, Yingzhong. Ames Lab., 
IA (United States). 8 May 1992. 147p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE92014510. Source: OSTI; NTIS; GPO Dep. 

A Fourier deconvolution method was employed to estimate the 
grain size from a recorded pattern. The usefulness of the method 
is shown to be very dependent on effects of noise and sampling 
discontinuities in the recorded patterns, and the treatment of data 
with a least squares spline smoothing method to ease their effects 
is discussed. The grain size results obtained by this program are 
compared with those obtained by Rietveld refinements and by 
transmission electron microscope investigations. X-ray structure 
determinations of single crystals of I: benzo-[2,3}-4- 
methyl-thiophene, CgH;0S-Ir-[C5(CHs3)s], and Il: dibenzothiophene, 
C12Hi09S-lr-[C5(CH3)5] were performed. It had been expected that 
in the two compounds the Ir d-orbitals would be associated with 
the whole p-system of the complexing benzo-group, implying that 
all carbon atoms in this group would remain aromatic. The X-ray 
structure determinations and NMR 'H results indicate that both | 
and Il can be best described as complexes in which two carbon 
atoms of 3 benzo-group of the ligand have been converted from 
sp* to sp® character. The structural results of the X-ray determina- 
tions and those of molecular mechanics are also compared and 
discussed. An optical alignment procedure making use of ordinary 
optical telescopes was developed which provides an easy-to-use 
alignment operation for the first stage of diffractometer alignment. 


22009 (LA-UR-92-633) Hydrodynamic particle migration in 
smal-amplitude, oscillatory, circular couette flow: The limits 
of reversibility. Brenner, H. (Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Dept. of Chemical Engineering); 
Altobelli, S.A.; Graham, A.L.; Abbott, J.R.; Monday, L.A. Los 
Alamos National Lab., NM (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36 ;AC04-76DP00789. (CONF-920852-1: 11. inter- 
national congress of rheology, Brussels (Belgium), 17-21 Aug 
1992; SAND-91-2273C). Order Number DE92008480. Source: 
OSTI; NTIS; GPO Dep. 

Initially well-mixed suspensions of large spherical particles in vis- 
cous Newtonian fluids subjected to continuous nonhomogeneous 
shear flows demix and establish large concentration gradients. A 
number of experimental studies have determined that the particles 
migrate to the low shear-rate region in one-dimensional flow fields. 
Other investigators have proposed mechanisms to model the migra- 
tion caused by the presence of nonuniform shear gradients. Here, 
we report on the shear-induced migration of particles in the annular 
space between two coaxial cylinders (a wide-gap Couette), with the 
inner cylinder oscillating and the outer cylinder fixed. In these ex- 
periments, the conditions are such that colloidal and inertial forces 
do not exert an appreciable effect on the suspensions of neutrally 
bouyant spherical particles in Newtonian liquids. Nuclear magnetic 
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resonance (NMR) imaging is used to measure the concentration 
profile during the demixing of the initially well-mixed suspensions. 


22010 (RCM-01691) Investigation of the element enrich- 
ment in aerosols formed by gas passage through solutions. 
Final report. Baumgaertner, F.; Artinger, R. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Sep 1991. 40p. (in German). Contract BMFT 02W6130. Order 
Number DE92521258. Source: OSTI; NTIS (US Sales Only); INIS. 

Studying the mechanisms of liquid aerosol formation in metal salt 
solutions and their release to the atmosphere by bursting bubbles, 
a chemical fractionation is observed for a large number of ele- 
ments. Certain elements are found to be enriched in the aerosols, 
due to mechanisms such as hydrolysis, carbonate complexation, or 
association to colloid matter with increased surface activity. The 
study in hand reports investigations of the fractionation behaviour 
of the elements zirconium, neodymium and americium-241, with 
the non-hydrolysing cesium serving as a reference element. The 
results show that the observed enrichment of these elements can 
be caused by all three mechanisms mentioned above. (orig.). 


22011 (SAND-92-1000C) Bridged polysilsesquioxanes: A 
novel class of hybrid organ materiais. Loy, D.A. 
(Sandia National Labs., Albuquerque, NM (United States)); Shea, 
K.J.; Small, J.H.; Webster, O.W. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920402-6: Material Research jety spring meeting, San 
Francisco, CA (United States), 27 Apr - 2 may 1992). Order Num- 
ber DE92013678. Source: OSTI; NTIS; GPO Dep. 

Aryl, ethynyl- and alkytbridged squioxanes were pre- 
pared by the hydrolysis and condensation of the respective bridged 
triethoxysilanes under both acidic and basic conditions. Gelation of 
the resulting sols can take place at concentrations as low as 0.02 
M in tetrahydrofuran. The gels can be air dried to afford xerogels 
Oe ee ee a 
area aerogels. The materials were characterized by solid state SC 
and 2°si CP MAS NMR spectroscopies, gas sorption porosimetry, 
and thermal gravimetric analysis. The bridged polysilsesquioxanes 
offer the opportunity to prepare hybrid organic-inorganic materials 
with properties unique from other siloxane network materials and 
silica gels. 


4004 Electrochemistry 
Refer also to citation(s) 20641, 20945, 21066, 21612 
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Refer also to citation(s) 21046, 21201, 21202, 21203, 21914, 21962 


22012 (DOE/ER/13664-5) [Fundamental studies in 
oxidation-reduction in relation to water olysis}: Progress 
report, November 1, 1990—October 25, 1991. Hurst, J.K. Oregon 
Graduate Center, Beaverton, OR (United States). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-87ER13664. Order Number DE92014333. Source: 
OSTI; NTIS; GPO Dep. 

Our research has been directed at understanding three elemen- 
tary processes that are central to developing membrane-based 
integrated chemical systems for water photolysis. These are: (1) 
the role of interfaces in charge separation/recombination reactions, 
(2) pathways for transmembrane charge separation, and (3) 
mechanisms of water oxidation catalyzed by transition metal coor- 
dination complexes. Historically, the chemical dynamics of each of 
these processes has been understood, with numerous unre- 
solved issues and conflicting viewpoints appearing in the literature. 
Our experimental systems comprise primarily unilamellar vesicles 
that have been doped with amphiphilic viologens which function as 
transmembrane charge relays. These are experi lly 
highly tractable and versatile, are conceptually simple, and have 
been widely used in a variety of organized microphase media and 
prototypic devices. As such, they are ideal for identifying basic 
principles governing reactivity. 
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22013 (DOE/ER/13791-37) Photoinitiated electron transfer 


ing diquinone moieties: Technical progress report, 
September 1, 1991-30 April 1992. Arizona State Univ., Tempe, 
AZ (United States). 30 Apr 1992. 1 by "USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER13791. 
Order Number DE92013472. Source: OSTI; NTIS; GPO Dep. 
This project involves the design, synthesis and photophysical 
study of complex molecular systems engineered to achieve long 
lived charge separated states by a biomimetic, photoinitiated multi- 
step electron transfer process. The use of these artificial systems 
to investigate different electron and energy transfer strategies will 
allow the evolution of more efficient molecular devices for the gath- 
ering of light energy and its transformation into chemical potential 
energy. The three major aspects of the work emphasized in the 
initial proposal are: design and synthesis of molecular devices in- 
corporating new quinone moieties, synthesis and spectroscopic 
studies of molecular tetrads and pentads featuring modified 
porphyrin-diquinone linkages, and new photochemical and photo- 
physical investigations of tetrads and pentads, including the 
development of methods for harvesting the energy stored in long- 
lived charge separated states. 
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Refer also to citation(s) 21017, 21080, 21817, 22087, 22777, 
22781, 22796 


22014 (INIS-SU-310/A, pp. 308-309) Mechanism of exhausi- 
Ing of two-com solid solutions under irradiation. 
Trushin, Yu.V. (AN SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij 
Inst.). Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 
Russian). (CONF-9011283—: Conference on quantum 
solids, Riga (USSR), 26 Nov 1990). in Conference on quantum 
chemistry of solids: Summaries of . Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SOLID SOLUTIONS/chemical radiation effects; 
CRYSTAL DEFECTS; IRRADIATION; PHASE STUDIES; REAC- 
TION KINETICS 


22015 


101p. (in 
istry of 


(KFK-4914) Literature 
Into the 


tion field. Leskopf, W.; Holl, S.; Bleier, K. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Lab. fuer Aerosolphysk und 
Filtertechnik (LAF); Kernforschungszentrum Karisruhe GmbH (Ger- 
many). Projekt Nukleare Sicherheitsforschung; Bundesministerium 
fuer Umwelt, Naturschutz und Reaktorsicherheit, Bonn oe 
Jan 1992. 68p. (in German). Contract BMU St.Sch. 921. 
Number DE92528567. Source: OSTI; NTIS (US Sales Only); ‘eas. 

tt was assumed in these i igati that these compounds 
originated in the gas phase by irradiation induced reactions with ra- 
dioiodine. Alkane(methane, ethane, propane, n-butane) vapour/air 
mixtures were radiolysed with iodine in a Co-60 ma source. 
The parameter varied were the concentrations of iodine (6.85 E-09 
mol/ml - 3.43 E-O06 mol/ml) and of the alkanes (1.81 E-05 mol/mi - 
3.72 E-10 mol/ml) as well as the irradiation doses (4.45 E + 02 Gy 
- 1.17 E + 05 Gy). The gaseous reaction mixtures were analysed 
qualitatively and quantitatively by an ECD- and a MSD-detector for 
iodine compounds difficult to separate. (orig.). 


22016 (KFK-—4973) Literature study and experimental in- 
into the production of organic lodine compounds 
in alkene, alkanol as weil as benzene-vapour/air mixtures with 
radiolodine in the radiation field. Leskopf, W.; Holl, S.; Bleier, K. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Lab. fuer 
Aerosolphysik und Filtertechnik (LAF); Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung; Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany). Jan 1992. 37p. (In German). 
Contract BMU St.Sch. 921. Order Number DE92528568. Source: 
OSTI; NTIS (US Sales Only); INIS. 
It was assumed in these investigations that these compounds 
originated in the gas phase by irradiation - induced reactions with 
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radioiodine. Benzene, alcohol (methanol, ethanol) and alkene 
(ethylene, propylene) vapour/air mixtures were radiolysed with io- 
dine in a Co-60 gamma source. The parameters varied were the 
concentrations and the irradiation doses (2 E + 03 Gy -6 E + 04 
Gy). The gaseous reaction mixtures were analysed qualitatively 
and quantitatively by an ECD- and a MSD-detector for iodine com- 
pounds difficult to separate. (orig.). 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 20945, 21011, 21013, 21017, 21018, 
22526, 22738, 22740 


22017 ae )) Chemical properties of element 
105 In lon: Back extraction from triisooctyl 
amine into 0.5 m oHCL Zimmermann, H.P. (Mainz Univ. (Ger- 
many). Inst. fuer Kernchemie); Gober, M.K.; Kratz, J.V.; Schaedel, 
M.; Bruechie, W.; Schimpf, E.; Gregorich, K.E.; Tuerler, A.; Czer- 
winski, K.R.; Hannink, N.J.; Kadkhodayan, B.; Lee, D.M.; Nurmia, 
M.J.; Hoffmann, D.C.; GaeGeselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Apr 1992. 20p. Order Number 
DE92528566. Source: OSTI; NTIS (US Sales Only); INIS. 
Previous studies of the halide complex formation of element 105 
and its anion exchange with triisooctyl amine (TIOA) were contin- 
ued. The experiments were performed on a one-minute time scale 
with the computer-controlled liquid chromatography system ARCA 
ll on a mixture of 34-s *62Ha and 27-s ?®Ha produced in 
the?“°Bk("®0,5n) and 24°Bk('®0,4n) reactions at a beam energy of 
99 MeV. The Ha isotopes were detected by measuring the sponta- 
neous fission and a-activities associated with their decay, and the 
a-decays of their daughters, 4-s ®Lr, and 6-s Lr. Time- 
correlated toe Barnes of parent and daughter a-particles were also 
263H4a was absorbed on the TIOA columns from ei- 
ther 12 mM HCV0.01 M HF or 10 M HCl, and was subsequently 
eluted in 0.5 M HCV0.01 M HF like its homolog niobium, and the 
pseudohomolog protactinium, and unlike the closest homolog, tan- 
talum, which remains in the amine phase under these conditions. 
The effluent was divided into an early Pa fraction and a subse- 
quent Nb fraction. By varying the cut between the Pa fraction and 
the Nb fraction in rough steps, it was shown that the elution of ele- 
ment 105 occurs closer to the Pa elution position, i.e., earlier than 
the elution of Nb. These results confirm the non-tantalum like be- 
haviour of element 105 in 0.5 M HCI/0.01 M HF, and corroborate 
previously suggested structural differences between the halide 
complexes of element 105, niobium, and protactinium, on the one 
hand, and those of tantalum on the other hand. (orig.). 


22018  (INIS-SU-310/A, pp. 90-91) Relativistic spin-polarized 
approaches in calculations of electronic structure of crystals 
with heavy d- anf f-elements. Gubanov, V.A. (AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii); Solovyev, |.V.; Liechtenstein, A.I.; 
Antropov, V.P. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
Nauchno-issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. 
(CONF-9011283—: Conference on quantum chemistry of solids, 
Riga (USSR), 26 Nov 1990). In Conference on quantum chemistry 
of solids: Summaries of reports. Order Number DE92001363. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/crystal-phase transformations; AC- 
TINIDES/elecironic structure; ACTINIDES; CRYSTALS; DIRAC 
aa. HAMILTONIANS; MAGNETIZATION; MATHEMATICAL 

LS 


22019 (INIS-SU-310/A, pp. 98) FLAPW calculation of ac- 
tinide metals. lonova, G.V. (AN SSSR, Moscow (USSR). inst. 
Fizicheskoj Khimii); Nikolaev, A.V.; Zyraeva, |.T. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-lssiedovatel'skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (CONF-9011283-: Conference 
on quantum chemistry of solids, Riga (USSR), 26 Nov 1990). In 
Conference on quantum chemistry of solids: Summaries of reports. 
Order Number DE92001363. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ACTINIDES/electronic structure; ACTINIDES; CHEM- 
ICAL BONDS; CRYSTAL LATTICES 
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22020 (ORNL-6669) Chemical Technology Division 
progress report, October 1, 1989—June 30, 1991. Oak Ridge Na- 
tional Lab., TN (United States). Apr 1992. 134p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE92014939. Source: OSTI; NTIS; 
GPO Dep. 

This progress report reviews the mission of the Chemical 
Technology Division (Chem Tech) and presents a summary of or- 
ganizational structure, programmatic sponsors, and funding levels 
for the period October 1, 1988, through June 30, 1991. The report 
also summarizes the missions and activities of organizations within 
Chem Tech for the reporting period. Specific projects performed 
within Chem Tech’s energy research programs, waste and environ- 
mental programs, and radiochemical processing programs are 
highlighted. Other information regarding publications, patents, 
awards, and conferences organized by Chem Tech staff is also in- 
cluded. 


22021 (RCM-01291) Study Into the applicability of labora- 
tory data to natural conditions: Formation of hypochloride and 
its subsequent complexing of Pu(VI) in strongly saline solu- 
tions subject to radiolysis. Interim report. Kim, J.|.; Pashalidis, 
|. Technische Univ. Muenchen, Garching (Germany). Inst. fuer Ra- 
diochemie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Jul 1991. 53p. (In German). Contract BMFT 
02U5958. Order Number DE92521259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In strongly saline solutions ([NaCi]<5 M) subject to a-radiolysis, 
the formation of hypochlorite is studied as a function of the Cl- 
concentration and of the specific a-activity. The formation of the 
hypochlorite and of other oxidizing chlorine species due to the a- 
radiolysis leads to an increase in the redox potential in the 
solution, and to a quantitative oxidation and stabilization of the plu- 
tonium at a hexavalent oxidation number. In addition to the redox 
reactions, the hypochlorite induces Pu(VI) complex formation. The 
species PuO,(OH) (OCI) and PUO2 (OCi)2 are determined by 
spectroscopy and their stability constants are derived. (orig.). 


22022 (Windscale-Trans—1184) Process and associated 
equipment for decontaminating, cleaning all surfaces which 
are covered with transterrable contamination of a nuclear na- 
ture, without creating other wastes. Tiesse, J.-C.G.; Chauvet, S.; 
Chabert, R.E.; Dezu, M.D. AEA Technology, Windscale (United 
Kingdom). 1989. 9p. Translation of FR patent document 
2264644/B/. Order Number DE91623343. Source: OSTI; NTIS (US 
Sales Only). 

Translation of FR patent document 2264644/B/. 

The invention relates to a process for removing all transferrable 
contamination of a nuclear nature without creating new nuclear 
contamination wastes. This process is characterised by the follow- 
ing three stages: spraying and covering the contaminated surfaces 
with dry ice, without causing any blast; spraying a jet of steam or 
hot air on to the coated surfaces from very close range; forced 
ventilation causing total evaporation of the dry ice, bringing about 
the phenomenon of sublimation. The device for applying the pro- 
cess comprises a dry ice emitter and a spray nozzle for water 
vapour at a temperature in excess of 70°C. (author). 
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Refer also to citation(s) 21165, 21933 


22023 (DOE/ER/13571-T1) Combustion Research Program: 
Flame studies, laser diagnostics, and chemical kinetics: 
Progress report, 15 July 1987-3 December 1990. Crosley, D.R. 
SRI International, Menlo Park, CA (United States). Molecular 
Physics Lab. 22 Jan 1991. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States); Tennessee Valley Authority, Knoxville, TN 
(United States). DOE Contract FG03-86ER13571. Order Number 
DE92012575. Source: OSTI; NTIS; GPO Dep. 

We have made a detailed study of the care that must be taken to 
correctly measure OH radical concentrations in flames. A large part 
of these studies has concerned collisional quenching of hydride 





radical species (OH, NH, and NHp), in particular the dependence 
upon rotational level and collision velocity (temperature). The re- 
sults on OH and NH have shown unique and interesting behavior 
from the viewpoint of fundamental molecular dynamics, pointing to 
quenching often governed by collisions on an anisotropic, attractive 
surface, whereas NH2 quenching appears to depend on state- 
mixing considerations, not dynamic control. This state-specific 
behavior of these small, theoretically tractable hydrides has direct 
ramifications for quantitative flame diagnostics. Our other effort in 
the diagnostic area has been repeated but unsuccessful searches 
for laser induced fluorescence in the vinyl radical. 


22024 +$(UCRL-JC—109758) Hydrocarbon ignition: Automatic 
generation of reaction mechanisms and applications to model- 
Ing of engine knock. Chevalier, C. (Stuttgart Univ. (Germany). 
Inst. fuer Technische Verbrennung); Warnatz, J.; Pitz, W.J.; West- 
brook, C.K. Lawrence Livermore National Lab., CA (United States). 
Feb 1992. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-920707-29: 24. 
international symposium on combustion, S y (Australia), 5-10 


ydne 
Jul 1992). Order Number DE92011943. Source: OSTI; NTIS; GPO 


A computational technique is described which automatically de- 
velops detailed chemical kinetic reaction mechanisms for large 
aliphatic hydrocarbon fuel molecules. This formulation uses the 
LISP language to apply general rules which identify the chemical 
species produced, the reactions between these species, and the 
elementary reaction rates for each reaction step. Reaction mecha- 
nisms for cetane (n-hexadecane) and most alkane fuels C7 and 
smaller are developed using this automatic technique, and detailed 
sensitivity analyses for n-heptane and cetane are described. These 
reaction mechanisms are then applied to calculation of knock ten- 
dencies in internal combustion engines. The model is used to 
study the influence of fuel molecule size and structure on knock 
tendency, to examine knocking properties of fuel mixtures, and to 
determine the mechanisms by which pro-knock and anti-knock ad- 
ditives change knock properties. 
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Refer also to citation(s) 20947, 20975, 20976, 20977, 20978, 
20980, 20981, 20982, 20994, 21057, 21058, 21082, 21110, 21111, 
21112, 21113, 21129, 21137, 21517, 21596, 21651, 21657, 21714, 
22020, 22053, 22059, 22489, 22496, 22505, 22522, 23358 


22025 (ANL/CP-75372) An approximation method for dy- 
namic response of structures. Youngdahl, C.K. 

National Lab., IL (United States). Feb 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-92061 66-1: 2. international conference 
on structures under shock and impact, Southampton (United King- 
dom), 16-18 Jun 1992). Order Number DE92013053. Source: 
OSTI; NTIS; GPO Dep. 

An approximation method is being developed to predict the dy- 
namic plastic response of rigid, strain-hardening structures. This 
method is to the instantaneous mode techniques used 
to treat rigid, perfectly plastic structures in that deflection shape in- 
volving a number of arbitrary functions of time selected, based on 
static deformation profiles. Two stress fields are associated with the 
deflection shape: one satisfies the equations of motion with appro- 
priate boundary and continuity conditions, and the other satisfies 
the strain-hardening constitutive relation with appropriate boundary 
and smoothness conditions. The method is illustrated using the 
case of a simply-supported beam with a central plastic region. 
22026 (BNWL-CC-576) WSEP 30-ton liquid transfer cask: 
criteria and performance tests. Cooley, C.R.; Spaeth, 
M.E. Battelle-Northwest, Richland, WA (United States). Pacific 


Northwest Lab. 30 Mar 1966. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92013470. Source: OSTI; NTIS; GPO Dep. 

Shipment of radioactive wastes in shielded transfer casks is a 
continuing practice between the 300 Area and the 200 Areas. 
However, the Waste Solidification Engineering Prototypes (WSEP) 
located in 324 Building, 300 Area, require the transfer of significant 
quantities of radioactive wastes. Two new 30-ton casks are being 
placed in service to accommodate the increased number of 
ments. The purpose of this report is to document 
criteria, tests and calculations performed on the ca 
cations to the original cask design to insure its 
design criteria was developed in January 1963 by an ad 
mittee i of representatives of the Chemical P i 
Department, Hanford Laboratories, and Construction Engineeri 
and Utilities of General Electric Company. The various tests, caicu- 
lations and modifications of the cask were conducted by the 
Chemistry Department of Pacific Northwest Laboratory. 
22027 (CEA-CONF-10836) Scale up in diameter of pulse 
column (axial mixing and industrial experience). Hanssens, A. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1991. 34p. (CONF- 
9107228-: Summer School of Liquid Extraction, Toulouse 
(France), 8-11 Jul 1991). Order Number DE92526974. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pulse columns have been used for more than 20 years, for ura- 


for processing of large quantities outside The nuclear domains. 
22028 (CONF-9205160-1) The metered delivery of solids 
Into pressure: A radically new machine concept. Hay, A.G. 
Stamet, inc., Gardena, CA (United States). [1992]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
91ER81140. From Powder and bulk solids conference and 
exhibition; Chicago, IL (United States); 12-14 May 1992. Order 
Number DE92013477. Source: OSTI; NTIS; GPO Dep. ~ 

This paper is the second report on the continuing suc- 
cessful elaboration and embodiment of an entirely new patented 
machine concept for the continuous movement and accurately de- 
livery of all sorts of particulate solids, wet or dry, into environments 
of ambient or differential fluid or mechanical pressure. It includes 
the first disclosure of the successful continuous, direct delivery of 
US power pliant coal into 26 psi of gas pressure, which is itself an 
important milestone in a project for the continuing development of 
the system for very high pressure metered injection of solids. We 
call the device a “Rock Pump.” More finally, it is the Firth Solids 
Pump System, after the inventor. 


22029 (CONF-920851—2) Development of a teleoperated 
backhoe for buried waste excavation. Burks, B.L.; Killough, 
S.M.; Thompson, D.H. Oak Ridge National Lab., TN (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From Spectrum ‘92: nu- 
clear and hazardous waste management international i 
meeting; Boise, ID (United States); 23-27 Aug 1992. Order Number 
DE92010543. Source: OSTI; NTIS; INIS; GPO Dep. 

For nearly five decades the United States (US) Department of 
Energy (DOE) and its predecessor agencies have engaged in 
broad-based research and dev mt activities as well as nu- 
clear weapons component production. As a by-product of these 
activities, large quantities of waste materials have been granted. 
One of the most common approaches used for solid waste storage 
was to bury waste containers in pits and trenches. With the current 
emphasis on environmental restoration, DOE now plans to either 
retrieve much of the legacy of buried waste or stabilize the waste 
in place via in situ vitrification or other means. Because of the vari- 
ety of materials that have been buried over the years, the hazards 
of retrieval are significant if performed using conventional manned 
operations. The potential hazards, in addition to radiation exposure, 
include p' ics, toxic chemicals, and explosives. Although 
manifests exist for much of the buried waste, these records are of- 
ten incomplete compared to today’s requirements. Because of the 
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potential hazards and uncertainty about waste contents and con- 
tainer integrity, it is highly desirable to excavate these wastes using 
remotely operated equipment. In this paper the authors describe 
the development of a teleoperated military tractor called the Small 
Emplacement Excavator (SEE). Development of the SEE is being 
funded jointly by both DOE and the US Army. The DOE sponsor is 
the Office of Technology Development (OTD) Robotics Program. 
The US Army sponsor is the Program Manager for Ammunition Lo- 
gistics, Picatinny Arsenal. The primary interest for DOE is in the 
application to remote excavation of buried waste, while the primary 
emphasis for the US Army is in the remote retrieval of unexploded 
ordnance. Technical requirements for these two tasks are very sim- 
ilar and, therefore, justify a joint development project. 1 ref. 


22030 (DOE/ER/14111-2) [Continuous damage mechanics: 
Critical states: Technical progress report]. Krajcinovic, D. 
Arizona State Univ., Tempe, AZ (United States). [1992]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER14111. Order Number DE92014521. Source: OSTI; 
NTIS; GPO Dep. 

Failure can occur in many distinctly different ways depending on 
the material, stress and strain fields, temperature field, environ- 
mental effects, strain rate, etc. The proposed research program will 
focus on a single well defined class of failure modes common to 
many structures and machine elements. This class of problems is 
characterized by a gradually evolving microscale process which at 
a certain point triggers a discontinuous or singular (qualitative) 
change of macroscale response. Consideration of critical states of 
cooperative processes requires radical departure from the well 
traveled paths. Recently developing methods of statistical physics 
seem to be applicable to the class of problems under considera- 
tion. These models are generally formulated as discrete enabling 
consideration of spatial-temporal complexities as they raise from 
the microstructural disorder. However, in many cases these models 
in the limit do not converge to the traditional continuum theories. 


22031 (DPW-6057) Plutonium coupling: Neutron monitor- 


ing. Girdler, R.N. Du Pont de Nemours (E.I.) and Co., Wilmington, 


DE (United States). Atomic Energy Div. 15 Aug 1952. ip. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. (SR/H-77). Order Number DE92014156. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum comments on the need at the Savannah 
River Plant for plutonium criticality measurements at crucial sta- 
tions. The memorandum is dated August 15, 1952. (JL) 


22032 (ETDE-IT-92-39) Improved approach to power 
losses in magnetic laminations under non-sinusoidal induc- 
tlon wave form. Fiorillo, F.; Novikov, A. Istituto Elettrotecnico 
Nazionale Galileo Ferraris, Turin (Italy). Sep 1990. 9p. Order Num- 
ber DE92526442. Source: OSTI; NTIS (US Sales Only). 

This paper shows how it is possible to accurately predict power 
losses in ferromagnetic laminations (in transformer and rotating 
machine cores) under non-sinusoidal magnetic flux by specifically 
considering the dependence of hysteresis, classical, and excess 
loss components (Ph, Pc and Pe) respectively on the magnetic 
induction derivative (B). Basically, it is assumed through the gener- 
alization of experimental and theoretical results under sinusoidal 
induction, that Ph is proportional to <absolute B>, Pc is propor- 
tional to <B?>, and Pe, to <B*°2//>, where the brackets indicate 
averaging over the magnetization period. An analytical expression 
for total power losses under distorted flux is consequently derived. 
A complete prediction requires only a priori knowledge of one 
value of Ph and one of Pe determined respectively by means of a 
quasi-static measurement, and a measurement of total loss in sinu- 
soidal flux at a single test frequency. This paper reports on 
experiments which concem grain-oriented, non-oriented and amor- 
phous laminations with distortion introduced by a variable amount 
of the third harmonic flux component. The specific case of trape- 
zoidal induction wave form is also considered. 


22033 (ETDE-IT-92-42) Electric motor CAD by finite 
element method. Boglietti, A.; Chiampi, M.; Chiarabaglio, D. Po- 
litecnico di Torino, Turin (Italy); Istituto Elettrotecnico Nazionale 
Galileo Ferraris, Turin (Italy). 1991. 7p. (in Italian). (CONF- 
9010484-2: 91. Italian Electrotechnical Association (AEl) annual 
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meeting, Turin (Italy), Oct 1990). Order Number DE92526460. 
Source: OSTI; NTIS (US Sales Only). 

This finite element treatment of electric motors evidences the de- 
gree to which the form and structure of the mesh significantly 
influence the complexity of the design problem, as well as, the ac- 
curacy of the results. In this regard, the paper focuses on methods 
to improve torque calculation precision, essential to predicting mo- 
tor performance. To illustrate the application of the method, the 
paper provides examples of computer-aided design analysis results 
obtained in studies on reluctance, brushless and induction motors. 


22034 (IS-M—703) Robotic soll sampler for hazardous 
waste clean up. Jaselskis, E.J. Ames Lab., IA (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-82. (CONF-9206157—1: 9. in- 
ternational symposium on automation and robotics in construction, 
Tokyo (Japan), 3-5 Jun 1992). Order Number DE92012693. 
Source: OSTI; NTIS; GPO Dep. 

An innovative field sampling system using LA-ICP-AES (laser 
ablation-inductively coupled plasma — atomic emission spectrome- 
try) technology is currently being developed through an integrated 
team approach at Ames Laboratory to provide in-situ, real time 
analysis of inorganic hazardous waste. This sampling approach is 
conducted through a mobile testing facility which consists of an in- 
strumentation vehicle called the Mobile Demonstration 
for Environmental Screening Technologies (MDLEST), and an at- 
tached trailer called the Robotic Sampling Accessory (RSA). The 
RSA provides automated sampling capabilities through an attached 
three-degree-of-freedom robot that will be equipped with surface 
and subsurface sampling probes. The probes are currently being 
designed by a multidisciplinary team consisting of engineers and 
scientists at Ames Laboratory, lowa State University, and 
Lockheed. This system is expected to improve sample quality as- 
surance, reduce sampling time and cost, and improve worker 
safety. Limitations and future areas of research for the MDLEST- 
RSA are also discussed. 


22035 (JAERI-M-92-003) Present status of JAERI! Tokai hot 
cell facilities. Itami, Hiroharu (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Mo- 
rozumi, Minoru. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1992. 15p. Order Number DE92526836. Source: 
OSTI; NTIS; INIS. 

JAERI Tokai has three hot cell facilities to examine high radioac- 
tive materials; the Research Hot Laboratory, the Reactor Fuel 
Examination Facility and the Waste Safety Testing Facility. This re- 
port describes briefly the current status of their post-irradiation 
examination activities including general description of the facilities. 
(author). 


22036 (MLM-3744(OP)) High pressure supercritical carbon 
dioxide efficiency in removing hydrocarbons machine 
coolants from metal coupons and components parts. Salerno, 
R.F. EG and G Mound Applied Technologies, Miamisburg, OH 
(United States). [1990]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-88DP43495. (CONF- 
901285-8: USAF/DOE workshop on solvent substitution, Phoenix, 
AZ (United States), 4-7 Dec 1990). Order Number DE92014129. 
Source: OSTI; NTIS; GPO Dep. 

High pressure supercritical carbon dioxide efficiency in removing 
hydrocarbon machine coolants (production process contaminants) 
from metal coupons and component parts was evaluated. Solubility 
experiments were performed on Cimperial 1011, Cimperial 15, 
Gulfcut 11D machine coolants. Extraction experiments were con- 
ducted on machine coolant contaminated aluminum and 303 
stainless steel coupons as well as detonator production compo- 
nents. The solubility/ractionation experiments were conducted in a 
screening supercritical carbon dioxide system. The solubilities of 
Cimperial 1011 and Cimperial 15 were measured at 50°C, 13.8 
Mpa. The solubilities of Cimperial 1011 and Gulfcut 11D were also 
measured at 35°C, 13.8 Mpa. In addition, coolant fractions were 
collected for gas chromatography analysis. Extraction experiments 
were conducted in a supercritical carbon dioxide feasibility system, 
utilizing a 300 mL process vessel. Cleaning trials were conducted 
at 35°C, 13.8 Mpa with carbon dioxide contact times of 15-30 min. 
Residual machine coolant concentrations on coupons and 





components were determined by a hexane rinse/capillary gas chro- 
matography analysis procedure. This study has demonstrated 
under the stated experimental conditions that high pressure super- 
critical carbon dioxide shows potential as a cleaning media for 
removing hydrocarbon machine coolants from metal substrates. 
The use of such a process is optimized in production cleaning ap- 
plications would reduce plant waste streams significantly. 


22037 (NAL-TR-1114) Damping enhancement of large 
space strucutures by proof-mass-actuators. Kida, T. (National 
Aerospace Laboratory, Tokyo (Japan)); Yamaguchi, |.; Ueno, S.; 
Tanaka, M. National Aerospace Lab., Chofu, Tokyo (Japan). May 
1991. 20p. (In Japanese). Order Number DE92526024. Source: 
OSTI; NTIS (US Sales Only). 

A control technology is one of the important points to be devel- 
oped for Large Space Structures(LSS) such as space stations 
which are characterized by being large and lightweight and having 
lower structural vibration frequency. This report describes a control 
technology to increase the structural damping of LSS actively. A 
control system, Direct Velocity Feedback(DVFB), is used to rein- 


studied. 16 refs., 24 figs., 2 tabs. 


22038 (SAND-90-3236C) A new state of the art Standards 
facility. Braudaway, D.W. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
910842-—1: Workshop and symposium of the national conference of 
standards laboratories: metrology—a worldwide language; 14. DOE 
computer security group conference, Albuquerque, NM (United 
States); Concord, CA (United States), 19-22 Aug 1991; 7-9 ma Or- 
der Number DE91011223. Source: OSTI; NTIS; GPO Dep. 
A new facility is being constructed for the Primary Standards 
at Sandia National Laboratories in Albuquerque, New 
Mexico. Salient features of the final design, described briefly in this 
paper, ip itty ages pied henge Ss en cam 
Because the facility is in process of construction, this paper is a 
progress report. 6 refs., 2 figs., 1 tab. 


22039 (SAND-92-0021C) A semiconductor bridge ignited 
gas generator. Grubelich, M.C.; Bickes, R.W. Jr. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920796-1: 18. international pyrotechnics 
seminar, Breckenridge, CO (United States), 13-17 Jul 1992). Order 
Number DE92014049. Source: OSTI; NTIS; GPO Dep. 

Compact, lightweight, self-contained gas generator systems are 
required for a variety of inflation or deployment applications. We 
designed a generic gas generator employing a semiconductor 
bridge, SCB, igniter to evaluate the characteristics of the black 
powder propellant selected. Because of the low ignition energy re- 
quirements and rugged design of SCBs, they are ideally suited to 
the volume, mass and severe environments for the gas generator 
applications. In our design, an SCB ignited a pyrotechnic 
(TIH; esKClO,4) which was used to ignite an end-burning consoli- 
dated black powder grain. We evaluated the performance of the 
gas.generator using a computer program developed to simulate the 
combustion of the end-burning propellant . This model is in 
good agreement with the data from our test firings. In addition, we 
examined direct SCB ignition of black powder as a function of 
loading pressure and firing-set current. 3 refs. 


22040 (SAND-92-1072C) A miniaturized sensor system for 
in situ robotic characterization of hazardous waste. Feddema, 
J.T. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920851-9: 
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Spectrum ‘92: nuclear and hazardous waste management interna- 
tional topical meeting, Boise, ID (United States), 23-27 Aug 1992). 
Order Number DE92013662. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes current research and development on 
miniaturized sensing systems for use during in situ characterization 
of nuclear waste storage tanks, buried waste sites, and decommis- 
sioned production facilities. Each miniaturized sensor system will 
consist of a suite of chemical, radiological, and physical properties 
sensors integrated into a compact package which will be mounted 
on the end of a robotic arm and/or vehicle. While the specific size 
of this remote sensor head and the types of sensors included will 
depend on site needs, the supporting generic computing system 
may be used for other waste characterization applications. This 
computing system will contain all necessary hardware and software 
to acquire, combine, interpret, display, and archive a wide range of 
sensor data. This paper describes the present status of the project, 
the lessons learned from the first prototype, and planned future de- 
signs of the next generation system. 7 refs. 


22041 (UCRL-JC—109152) Modeling and design of a closed 
kinematic chain robotic mechanism. Young, K.D. Lawrence 
Livermore National Lab., CA (United States). Dec 1991. 10p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Contract AFOSR-ISSA-91-0012. (CONF-9202113-1: 
Singapore international conference on intelligent control and instru- 
mentation, Singapore (Singapore), 17-21 Feb 1992). Order Number 
DE92014777. Source: OSTI; NTIS; GPO Dep. 

In this paper, we model and design a class of deployable closed 
kinematic chains for the purpose of understanding the engineering 
issues in highly redundant robotic mechanisms. An approach to 
modeling of the constrained mechanical system is introduced for 
the design of decentralized controllers. A variable structure control 
algorithm is introduced to insure the dynamic decoupling among 
the active degrees of freedom of the system, and to provide highly 
robust, and disturbance insensitive closed loop dynamic perfor- 
mance. We show a hardware design of the decentralized variable 
structure controller for which prototype electronic controller boards 
are fabricated and tested. Preliminary experiment data validate the 
theoretically predicted robustness and insensitivity in the closed 
loop system. 15 refs. 

22042 (Y/EN-4592) Hollow clay tile wall test program: 
Bond wrench testing at Buliding 9207 at the Y-12 Plant. Hardin, 
E.J. Oak Ridge Y-12 Plant, TN (United States). Jan 1992. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE92013936. Source: 


outlined in the test procedure, HCTP-12, was a 
in-situ testing, and to compare it with ASTM C1072-86 which is 


22043 (Y/EN-4594) Nondestructive evaluation of hollow 
clay tile walls. Wynn, C.C.; Fletcher, W.M.; Jones, W.D. Oak 
Ridge Y-12 Plant, TN (United States). 12 Mar 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. Order Number DE92013937. Source: OSTI; 
NTIS; GPO Dep. 

Experiments have been conducted using sonics, ultrasonics, in- 
frared thermography, and microwave NDE techniques on hollow 
clay tile masonry construction at the Department of Energy Oak 

Ridge Y-12 Plant in Oak Ridge, Tennessee. The experiments are 
part of a major test program to evaluate the seismic and wind load 
capacity of existing hollow clay tile infilled steel frame buildings at 


ERA Vol.17,No.8 219 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


the Y-12 Plant and to recommended the extent of retrofit required 
to ensure these structures will meet the current requirements for 
natural hazards survival. Many of the techniques that showed 
promise in bench top experiments proved to be disappointing for in 
situ evaluations. For the problem definitions specific to the Y-12 
Plant test program, at least two NDE techniques continue to justify 
funding of further development into a useful methodology: infrared 
thermography and low power microwave spectrography. 


22044 + (Y/EN-4598) Hollow clay tile wall test program: Pro- 
cedures and fixtures for removing, capping, handling, and 
testing masonry prisms and flexural bond ens. Jones, 
W.D.; Butala, M.B. Oak Ridge Y-12 Plant, TN (United States). Apr 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE92013935. Source: OSTI; NTIS; GPO Dep. 

Martin Marietta Energy Systems, Inc. (MMES), is currently 
assessing the safety of the Oak Ridge Y-12 Plant. Many of the fa- 
cilities at this plant are constructed using unreinforced hollow clay 
tile walls (HCTWs). In the spring of 1990 a testing program that 
includes in situ, laboratory, and shake table tests, and non- 
destructive examinations was initiated. This paper presents the 
sae used for removing, capping, and handling of masonry 

prism specimens for testing normal and parallel to the bed ogee It 

also presents similar techniques used for removing, handling, and 

testing flexural bond masonry specimens. How these techniques 
can be used to obtain consistent test results and why they are 
required to meet relevant ASTM standards is described. These fix- 
tures can also be used for fabrication of laboratory test specimens. 
22045 (Y/EN-4602) Test procedure for measurement of 
masonry flexural bond strength (Bond Wrench Test): Hollow 
Clay Tile Wall Test Program. Hardin, E.J.; Wynn, C.C. Oak Ridge 
Y-12 Plant, TN (United States). 30 Mar 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE92013941. Source: OSTI; NTIS; 
GPO Dep. 

This document describes a procedure for determining the flexural 
bond strength of in situ hollow clay tile bed joints by physical test- 
ing of selected joints. This procedure is based on the requirements 
of ASTM C1072-86. The principal objective of this test is to provide 
a simple and economical means for the determination of compara- 
tive values of flexural bond strength by physical testing of each 
joint of non-reinforced existing hollow clay tile masonry. 


4204 Heat Transfer and Fluld Flow 


Refer also to citation(s) 20804, 21329, 21432, 21445, 21510, 
21511, 21605, 22009, 22063, 22941, 23365 


22046 (NAL-TR-1097) Improved method for simulating su- 
personic flow past a wedge shaped body. Nomizo, K. (National 
Aerospace Laboratory, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Feb 1991. 16p. (in Japanese). Order Num- 
ber DE92526018. Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to obtain an improved method for 
numerical solution of supersonic flow past a wedge shaped body. 
Several reports have obtained numerical solutions for supersonic 
flow past blunt nosed body, and in every case the method adopted 
can be described as an inverse marching process. This method 
was applied to a wedge shaped body, thus requiring a elliptical 
type equation to be solved. In the conventional method, the solu- 
tion is complicated because that the differential equation includes 
other terms in addition to velocity terms. In this paper, however, 
the equation is proposed to facilitate the solution process, as the 
pressure and density terms are eliminated from the equation so 
that it is composed solely of velocity terms. An initial application is 
discussed which constructs the solution starting from shock waves, 
the Taylar-Maccoll solution. Then, the inverse marching process is 
subsequently applied in which the solution proceeds from shock 
waves to surfaces of a rigid body with modification in consideration 
for boundary conditions. This method makes the solution simple 
and enhances accuracies in the approximation, with satisfactory re- 
sults being obtained. 9 refs., 16 figs. 
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22047 (NAL-TR-1108) Ultra high speed numerical wind 
tunnel (UHSNWT) initiative at National Aerospace Laboratory 
numerical simulator.: Second generation. Miyoshi, H. (National 
Aerospace Laboratory, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). May 1991. 29p. (in Japanese). Order Num- 
ber DE92526022. Source: OSTI; NTIS (US Sales Only). 

This paper describes future requirements for the r exciu- 
sively oriented to the computational fluid dynamics (CFD) and the 
initiative at National Aerospace Laboratory (NAL,Japan). In order to 
promote CFD research activities, it is necessary to develop within 
the next two or three years a CFD-oriented computer, namely an 
ultra high-speed numerical wind tunnel (UHSNWT), whose CFD 
processing speed is more than 100 times higher than the currently 
used vector computer VP400, and also subsequently to develop a 
computer more than 1000 times faster by the end of the 1990's. 
The requirements for the UHSNWT are discussed from a respect of 
development and operation costs, reliability, affinity with CFD pro- 
grams, and operation environment. In addition, an NAL UHSNWT 
initiative is proposed based on the following; vector computer oper- 
ational experiences, several software simulations, and future trend 
forecasts of LSI technology. It is concluded that developing the 
UHSNWT with a performance of more than 100 times higher than 
the VP400 is feasible using a parallel computer having a dis- 
tributed memory and crossbar network. 12 refs., 8 figs., 7 tabs. 


22048 (NAL-TR-1109T) Evaluation of NACA0012 airtoll test 
results in the NAL two-dimensional transonic wind tunnel. Su- 
dani, N. (National Aerospace Laboratory, Tokyo (Japan)); Kanda, 
H.; Sato, M.; Miwa, H.; Matsuno, K.; Takanashi, S. National 
Aerospace Lab., Chofu, Tokyo (Japan). May 1991. 16p. Order 
Number DE92526021. Source: OSTI; NTIS (US Sales Only). 

This paper describes a method with correction for the sidewall 
effects and the evaluation of the air foil test in the two-dimensional 
transonic wind tunnel. Surface pressure and drag measurements 
on the NACA0012 airfoil were conducted in the two-dimensional 
wind tunnel of National Aerospace Laboratory (NAL,Japan). Using 
a comparison with other wind tunnel data, the wall interference ef- 
fects are discussed, especially those from the sidewall. The results 
suggest that the Mach number of the actual flow around the airfoil 
is lower than the setting Mach number. The Mach number correc- 
tion for the sidewall boundary-layer effects based on the similarity 
rule was applied to the present measurements, thereby showing 
that the shock positions the pressure distributions, and the mini- 
mum drag coefficients are in good agreement with both other wind 
tunnel results and the Navier-Stokes calculation. It is shown that 
this correction method and the evaluation indicates satisfactory 
transonic airfoil test results in the NAL two-dimensional transonic 
wind tunnel. 10 refs., 11 figs., 1 tab. 


22049 (NAL-TR-1116) Identification of the stability and 
control derivatives of a DLC-flap system for VSRA. Tsukano, Y. 
(National Aerospace Laboratory, Tokyo (Japan)); Ono, T.; 
Ishikawa, K. National Aerospace Lab., Chofu, Tokyo (Japan). Jul 
1991. 16p. (In Japanese). Order Number nn Source: 
OSTI; NTIS (US Sales Only). 

Flight tests were carried out to identify the system parameters 
for Variable Stability and Response Airplane(VSRA) equipped with 
a Direct Lift Control(DLC) flap system by a forced vibration 
method. Sinusoidal input with various freququency was applied to 
the DLC flap around the trim of the horizontal steady flight, and the 
stability and control derivatives of the VSRA system were identified 
from the data of response frequency characteristics of the airframe. 
Then, response from a linear system model consisting of the iden- 
tified stability and control derivatives was compared with other flight 
test response by general input in order to verify the accuracy of the 
identification. Moreover, lift, drag, and pitching moment of the DLC 
flap were estimated from the identified control derivatives and com- 
pared with the wind tunnel test results. The lift control capability of 
the DLC flap at flying speed of 53.6m/s was +0.2026g of vertical 
acceleration factor for the maximum steady input of +25°. Al- 
though it decreased at the frequency of 1 Hz, the objective band 
width could be obtained. 9 refs., 14 figs., 1 tab. 


22050 (ORNLMr-91/30) Correlation of experimental data on 
heat and mass exchange In the condensation of vapor of an 





aqueous ammonia solution. Stefanovskii, V.M. (Astrakhan Tech- 
nical Inst. of the Fishing Industry and Fishing Management, 
Astrakhan (Russian Federation)). Oak Ridge National Lab., TN 
(United States). [1991]. 8p. Translated from Izvestiya Vysshikh 
Uchebnykh Zavedenii, Pishchevaya Teknologiya (USSR). Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92014522. Source: OSTI; 
NTIS; GPO Dep. 

A water-ammonia mixture was condensed on the outer surface 
of an inner tube in a vertical two-tube device. The device was insu- 
lated on the outside and had compensation electric heating. 
Chromel-Copel thermocouples (0.3 mm) at five points along the 
height of the tube measured the tube wall temperature. The height 
of the tube measured the tube wall temperature. The thermocouple 
leads passed through the isothermal surface and the thermocou- 
ples in the vapor phase were protected from condensate. The 
theoretical temperature on the outer surface of the film was deter- 
mined from Nusselt’s film theory. The composition of the liquid 
corresponding to that temperature was compared with the mea- 
sured average composition of condensate draining from the tube. 
The composition of vapor over the liquid was assumed on the ba- 
sis of conditions of equilibrium. 


22051 (ORNL‘r-91/33) Heat and mass ex during 
condensation of a water-ammonia mixture. Stefanovskii, V.M. 
(Astrakhan Technical Inst. of the Fishing Industry and Fish- 
eries, Astrakhan (Russian Federation)); Stefanovskaya, N.V.; 
Koshaevskii, V.N. Oak Ridge National Lab., TN (United States). 
[1991]. 8p. Translated from Kholodil’naya Tekhnika (USSR); 44: 
No. 4, 25-27(1967). Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE92014524. Source: OSTI; NTIS; GPO Dep. 

Our goal was to study heat and mass exchange during the con- 
densation of water-ammonia vapor on a horizontal tube in the 8-16 
bar pressure range. The experimental apparatus included a closed 
circuit for circulation of the working substance and a cooling water 
circuit. The water-ammonia vapor from the generator with electri- 
cally controlled heating, went to the space between the tubes of 
the condenser. The length of the inner experimental tube (of 
1Kh18N9T stainless steel) was 0.5 m and its diameter was 0.025 
m. The inside diameter of the shell of the condenser was 0.081 m. 
Eight Chromel-Copel thermocouples were fitted into the outer sur- 
face of the wall of the tube in order to measure its rature. 
The thermocouples were arranged along the tube every 90° on a 
helical line, with the leads (60 mm) going through the isothermal 
surface. The temperature of the vapor in the intratube space of the 
condenser was also measured with thermocouples. The tempera- 
ture of the vapor entering the condenser, the outgoing condensate 
and the boiling point of the latter were measured with mercury lab- 
oratory thermometers with scale divisions of 0.1°C. The specific 
thermal load of the cooling surface was determined with a 
wattmeter (0.2 class) connected to the heater of the generator. 


22052 (ORNL/r-91/34) Mechanism of the dephiegmation of 
the vapor of an solution of ammonia. Vurgaft, A.V. 
(Astrakhan Technical Inst. of the Fishing Industry and of Fisheries, 
Astrakhan (Russian Federation). Dept. of Power Engineering); Ste- 
fanovskii, V.M. Oak Ridge National Lab., TN (United States). 
[1991]. 4p. Translated from Izvestikik Vysshikh Uchebnykh Zave- 
denifi; 10: No. 8, 949-950(1967). Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-840R21400. 
Order Number DE92014523. Source: OSTI; NTIS; GPO Dep. 
Thermodynamic investigation of the process of dephlegmation 
[partial condensation] of the vapor of a water-ammonia solution can 
successfully be done by considering the “binary” vapor as an 
individual substance that undergoes partial condensation in the de- 
phiegmator. This approach is not acceptable for the study of heat 
and mass exchange during dephlegmation. For the kinetics of the 
process it does not matter if the vapor condenses as a single sub- 
stance or if there is condensation of its individual components. In 
our opinion, the vapor of an aqueous solution of ammonia must be 
viewed as a two-component gas mixture with very weak chemical 
bonding between the molecules of water and ammonia. Upon cool- 
ing there is separate condensation of the components at the 
temperatures corresponding to their partial pressures. 
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22053 (PNL-SA-19999) Experimental characterization of jet 
forces on waste tank com . Bamberger, J.A. (Pacific 
Northwest Lab., Richland, WA (United States)); Bates, J.M.; Wa- 
ters, E.D. Pacific Northwest Lab., Richland, WA (United States). 
Apr 1992. 9p. by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-920430-87: In- 
ternational high level radioactive waste management (IHLRWM) 
conference: ing understanding through education and com- 
munication, Las Vegas, NV (United States), 12-16 Apr 1992). 
Order Number DE92012337. Source: OSTI; NTIS; GPO Dep. 
Scaled experiments were performed to characterize the forces of 
fluid jets impacting waste tank components. The fluid jets will be 
produced by mixer pumps used to resuspend settled solids in 
million-gallon buried waste tanks on the Hanford site. 
(including a radiation dry well, air lift circulator, and steam coil) 
were modeled at 1/6-scale. Forces on the full-scale tank compo- 
nents are predicted based on experimental data and theoretical 
scaling relationships. Drag coefficients, determined for the radiation 
dry well and air lift circulator, were used to develop relationships 
between fluid jet parameters and the impact forces on these two 
components. 


22054 (RISO-R-618) Turbulent gas-particle flow. Astrup, P. 
Risoe National Lab., Roskilde (Denmark). Combustion Dept. Feb 
1992. 145p. Order Number DE92518872. Source: OSTI; NTIS (US 
Sales Only). 

The Eulerian conservation equations are deduced from first prin- 
ciple for a continuous fluid field and for a single particle field 
exchanging mass, momentum and energy. This includes Favre av- 
eraged equations and turbulent kinetic energy equations. A 
physically correct and easy to understand method for handling the 
interface tensor fields is formulated. Lagrangian equations for a 
particle exchanging mass, momentum and energy with the sur- 
rounding fluid have been deduced. Interface forces are reviewed 
and the formulation of the force a particle encounters when it is 
stationary relative to the fluid is discussed. The influence of the dy- 
namic forces as Ee 
analytically. Two models for turbulent dispersion of a ea 
tested and a Lagrangian particle flow program is presented and 
applied to two particle flow tests from the literature. A stochastic 
particle-wall collision model is shown to substantially improve the 
agreement between calculated results and experimental data. (au) 
(5 tabs., 37 ills., 55 refs.). 


22055 (WSRC-MS-91-377) The effect of surface gas injec 
tion on film boiling heat transfer. Duignan, M.R. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Greene, G.A.; 
Irvine, T.F. Jr. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1991]. 26p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-920804-5: American Society of 
Mechanical Engineers national heat transfer conference and expo- 
sition, San Diego, CA (United States), 9-12 Aug 1992). Order 
Number DE92008841. Source: OSTI; NTIS; GPO Dep. 

A database was developed for heat transfer from a horizontal 
plate with both film boiling and gas jetting occurring simultaneously, 
in a pool of water maintained at its saturation temperature. The ef- 
fect of passing nitrogen through established film boiling is to 
increase the heat transfer from that surface. At the highest superfi- 
cial gas velocity measured, approximately 8.5 cm/s, and for a 
constant surface temperature, the heat transfer increases by a fac- 
tor of two over the heat transfer with no enhancement by gas flux. 
Further, as the superficial gas velocity approached zero, the data 
approach the stable film boiling asymptote. A semi-empirical model 
was developed and correlated to the database. The result is an 
equation which represents better than 90% of all the measured 
data within +15% bounds. 
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Refer also to citation(s) 20758, 21441, 21834, 21847, 22043, 
22498, 22504, 23274 


22056 (FhG-IWM-W-4/91) Finite element simulation of the 
effects of test body geometry on the penetration behaviour in 
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homogeneous and coated samples. Ritter, B. Fraunhofer-institut 
fuer Werkstoffmechanik, Freiburg im Breisgau (Germany); Karl- 
sruhe Univ. (T.H.) (Germany). Inst. fuer Zuverlaessigkeit und 
Schadenskunde im Maschinenbau. Sep 1991. 44p. (In German). 
Contract DFG So 104/9-2. Order Number DE92521429. Source: 
OSTI; NTIS (US Sales Only). 

With the aid of the finite element method, the effect of errors due 
to non-ideal test bodies on the penetration behaviour in homoge- 
neous and coated bodies was analysed. Special depths of 
penetration below one micrometer seemed of interest, as with 
these low depths of penetration, geometric errors are very obvious. 
The Vickers and Berkovich test bodies most frequently used for 
recording hardness measurements, were used as penetration bod- 
ies. Deviating from the ideal test body geometry, rounded tips, 
rounded tips and edges and roof edges with different rounding radii 
or lengths were produced. (orig /MM). 


22057 (FRCEA-TH-348) Crack detection on offshore struc- 
tures by an electromagnetic method. Giordano, P. CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Lab. d’Electronique 
et de Technologie de informatique; Grenoble-1 Univ., 38 (France). 
Jun 1991. 240p. (in French). Order Number DE92526661. Source: 
OSTI; NTIS (US Sales Only). 

Offshore platforms for hydrocarbon exploration and production 
are subjected to severe environmental conditions and tubular 
welded joints require periodic inspections. Non-destructive testing 
of the structures requires a previous cleaning which needs 70% of 
inspection time and is costly. A new method eliminating the clean- 
ing operation is studied. Perturbations created by a defect on the 
circulation of an electric current induced in the structure is ana- 
lyzed by measuring magnetic induction variations around the 
welded joints. A laboratory experimental study on calibrated de- 
fects and a theoretical study based on a numerical model allow the 
determination of fundamental characteristics of the method and the 
conception of a detection device. 


22058 (MLM-3747) Radiography to measure the longitudi- 
nal density gradients of Pd compects. Back, D.D. Mound, 
Miamisburg, OH (United States). 14 May 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE92014383. Source: OSTI; NTIS; 
GPO Dep. 

This study used radiography to detect and quantify density gradi- 
ents in green compacts of Palladium powder. Ultrasonic velocity 
measurements had been tried previously, but they were affected by 
material properties, in addition to the density, so that an alternative 
was sought. The alternative technique used radiographic expo- 
sures of a series of standard compacts whose density is known 
and correlated with the radiographic fiim density. These correla- 
tions are used to predict the density in subsequent compacts. 


22059 (ORNL/ENG/TM-38) Investigation of Celotex™ char- 
ting depths in the DT-18 shipping container. Anderson, J.C. 
Oak Ridge National Lab., TN (United States). Mar 1992. 47p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92014919. Source: OSTI; NTIS; GPO Dep. 

Celotex ™, the insulating material used between the outer and 
inner containers of the DT-18 shipping package, undergoes de- 
composition, combustion, or both when heated to temperatures 
exceeding 150°C. Several DT-18 packages that had previously un- 
dergone hypothetical thermal accident testing were opened and 
Celotex ™ charring depths ranging from $ to 1 } in. were 
recorded. The naan of char depth data taken was between 3/4 
and 1 in. One-dimensional HEATING 7.1 models of the DT-18 
package were developed. HEATING predicts charring depths of 1 
to 1 1/8 in., which are in good agreement with measured values. 
Both experimental and analytical data indicate that charring is fairly 
uniform over the DT-18 package. 7 refs. 


22060 (STU—87-3808, pp. 1-6) Scratch adhesion testing of 
HfN and TIN diffusion barrier layers on ODS substrates: Ap- 
pendix 4. Olsson, Mikael (Uppsala Univ. (Sweden). Dept. of 
Technology). Swedish National Board for Technical Development, 
Stockholm (Sweden); Uppsala Univ. (Sweden). Inst. of Tech. Jun 
1990. (UPTEC—90-056R). In Surface modification and protection of 
ODS-alloys. 118p. Source: OSTI; NTIS (US Sales Only). 
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The adhesion of PVD HfN and TIN coated ODS substrates have 
been studied by scratch adhesion testing. For both types of layer, 
cohesive failure seems to be the dominant coating damage mecha- 
nism. The tendency to adhesive failure (interfacial fracture) is 
relatively small illustrating the good adhesion between the ODS 
substrate and the HfN and TiN layers, respectively. In contrast, ox- 
ide layers formed on heat treated HfN and TIN coated ODS 
specimens show a high tendency to interfacial spalling during 
scratching. 2 refs., 7 figs. 


22061 (STU—87-3808, pp. 1-8) Adhesion evaluation of TIN 
diffusion barrier layers on ODS substrates: Appendix 3. 
Blomberg, A. (Uppsala Univ. (Sweden). Dept. of Technology); 
Olsson, M.; Hogmark, C. Swedish National Board for Technical De- 
velopment, Stockholm (Sweden); Uppsala Univ. (Sweden). Inst. of 
Tech. Jan 1990. (UPTEC—90-006R). In Surface modification and 
protection of ODS-alloys: Status report Jan. 1990. 118p. Source: 
OSTI; NTIS (US Sales Only). 

The adhesion characteristics of PVD TiN coated ODS substrates 
is reported. Three different techniques, particle erosion, scratch 
testing, and indentation have been used in order to evaluate coat- 
ing adhesion. In all tests, there was a very small tendency to 
adhesive failure by fracture in the coating/substrate interface which 
illustrates an excellent adhesion between the TiN coating and the 
ODS substrate. The coating rather fails due to insufficient coherent 
strength. It was not possible to show any significant influence on 
the coating adhesion after implantation with N-ions. 


22062 (STU-87-3808, pp. 1-18) A metalilurgic examination 
of an extruded, zone annealed SLN PPN treated ber in IN- 
CONEL MA 6000: Appendix 2. Groenwall, B. (Studsvik Energy, 
Nykoeping (Sweden)); Brunberg, E. Swedish National Board for 
Technical Development, Stockholm (Sweden); Studsvik Energy, 
Nykoeping (Sweden). 1989. In Surface modification and protection 
of ODS-alloys. 118p. Source: OSTI; NTIS (US Sales Only). 

In the EURAM-project on surface modification and protection of 
an oxide dispersion strengthened (ODS) alloy, Inconel MA 6000 
will be used as substrate. The substrate material has been investi- 
gated by metallurgical methods. The grain aspect ratios (GAR) in 
the longitudinal and in the transverse directions were thirty to one 
and three to one, respectively. The microstructure, revealed in a 
light optial microscope as well as in a scanning electron micro- 
scope consisted of finely dispersed intragranular precipitates, and a 
little coarser grain boundary particles, enriched on chromium dis- 
tributed in an austenitic matrix. Small islands in the matrix were 
practically free from intragranular precipitates. These islands are 
likely underprocessed particles from the mechanical alloying opera- 
tion. 3 refs., 13 figs. 


4210 Combustion Systems 
Refer also to citation(s) 21306, 21307, 21308, 22590 


22063 (SAND-92-8405C) Fundamentals of enhanced scalar 
transport in strongly oscillating and/or resonant flow fields as 
created by pulse combustion. Keller, J.O. (Sandia National 
Labs., Livermore, CA (United States)); Gemmen, R.S.; Ozer, R.W. 
Sandia National Labs., Livermore, CA (United States). [1992]. 20p. 
Sponsored by USDOE, Washington, DC (United States); Gas 
Research Inst., Chicago, IL (United States). DOE Contract AC04- 
76DR00789. (CONF-920871-—1: 8. international drying symposium, 
Montreal (Canada), 2-5 Aug 1992). Order Number DE92012147. 
Source: OSTI; NTIS; GPO Dep. 

In this paper, we discuss the major features of strongly oscillat- 
ing flow fields as they pertain to scalar transport. The flow fields to 
be discussed have been created by the acoustic resonance of a 
pulse combustor. Discussions of the fluid-dynamic flow field in the 
tailpipe where the flow is in acoustic resonance, and out of the end 
of the tailpipe where the flow is a pulsating free jet are presented. 
The flow fields to be discussed are full of intriguing features that 
are responsible for significantly increasing the convective transport 
of scalars. These features are a direct result of velocity oscillations 
that are sufficiently large to create flow reversal. The fundamental 
mechanisms that cause the increased transport of mass, momen- 
tum, and energy are discussed. We end this paper with some 














examples of practical systems which exploit the physics described 
here. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 20861, 20873 


(DOE/ER/13422-T1) Stress-relief displacements in- 


August 14, 1990. Ahrens, T.J.; Smither, C.L. California Inst. of 
Tech., Pasadena, CA (United States). 24 Apr 1992. 77p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-85ER13422. Order Number DE92013711. Source: OSTI; 
NTIS; GPO Dep. 

The holographic stressmeter is an instrument which has been 
developed at Caltech to allow determination of the complete stress 
tensor from in situ borehole measurements. The stressmeter uses 
double-exposure holographic interferometry to record the displace- 
ments induced by the drilling of a small sidehole into the borehole 
wall. The local stresses, which are the result of the far-field 
stresses, concentrated at the borehole, cause deformation of the 
surtace of the borehole wall in the vicinity of the sidehole. The first 
part of this study uses a thin infinite elastic plate subjected to plane 
stress at infinity to model the displacements at the borehole wall. 
However, the existence of some holograms which were difficult to 
model closely led us to examine the validity of this model. In order 
to investigate the problem further, we performed a two-dimensional 
finite element analysis for an elastic box with a terminated hole. 
We varied the dimensions of the hole to see what effect the radius 
and depth of the hole might have on the displacements. The plate 
model predicts that the depth of the hole should have no effect on 
the horizontal components of displacement, but the finite element 
results show that the magnitude of both components of the dis- 
placement depends on the depth of the sidehole. After considering 
these results, we developed a new model for the analysis of 
stress-relief displacements, following the work of Youngdah! and 
Sternberg (1965). For holes with a depth-to-diameter ratio greater 
than unity, the simple plane stress elastic plate solution breaks 
down and does not adequately model the displacements at the 
surface of the body and near the hole. Since these are the areas 
most critical to calculate accurately with the holographic technique, 
the revised model does a better job of fitting the observed data. 


22065 (UCRL-MA-109616) Upgraded Down Hole Alignment 
System: Users guide. , W.M. Lawrence Livermore Na- 
tional Lab., CA (United States). 8 May 1991. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92013977. Source: OSTI; NTIS; GPO 


This guide is intended to be used as a reference manuai for the 
operators of the Down Hole Alignment System in the field as well 
as for the engineers in Livermore in an understanding of the sys- 
tem's capabilities. This document includes the upgrades as of 5/91. 


See “LSI-11 Down Hole Alignment System Upgrade” Wade M. 
Thompson, 5/91 for additional details. 
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Refer also to citation(s) 20849, 20853, 20887, 20888, 20889, 
20890, 20891, 20892, 22057, 23363 


22066 (AUC-IBT-R-9002) Full-scale measurements of off- 
shore platforms. Fracture and dynamics. Paper, 17. Laigaard 
Jensen, J. Aalborg Universitetscenter (Denmark). Inst. for Bygning- 
steknik. Jan 1990. 22p. Order Number DE92518887. Source: 
OSTI; NTIS (US Sales Only). 

The paper concerns dynamic properties of offshore platforms. A 
survey was performed in order to obtain information on how sys- 
tem identification is performed in practice and what practical results 
have been obtained. The survey includes offshore structures which 
have been experimentally investigated during the sixties and sev- 
enties in international journals and conference proceedings. An 
extensive survey of available literature on the topic has been per- 
formed on the basis of more than 40 references corresponding to 
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the experimental investigation of 34 offshore platforms. The major 
part of all Norwegian platforms is instrumented due to authority 
reulations, but the number of references on these has been limited. 
The performed survey should reveal the typical results which can 
be expected from a system identification. Two sets of tables are 
presented, one set concems the instrumentation and general infor- 
mation and the other deals with the performed system identification 
methods and the obtained results. The estimates of eigenfrequen- 
cies and damping ratios are discussed. (AB) (49 refs.). 


22067 (NEI-DK-845) System 3. A three dimensional hydro- 
dynamic model. Rasmussen, E.B.; Vested, H.J.; Justesen, P.; 
Ekebjaerg, L.C. Dansk Hydraulisk Inst., Hoershoim (Denmark). 
May 1990 147p. Contract FTU-5.17.7.6.59. Order Number 
DE92518825. Source: OSTI; NTIS (US Sales Only). 

A three-dimensional hydrodynamic flow modelling system, SYS- 
TEM 3, has been developed. In such a manner that new features 
can easily be introduced. It is composed by three fundamental 
modules: The hydrodynamic (HD) module, the turbulence module 


three dimensions of a compressible Newtonian fluid. The flow i 
decomposed into mean quantities and turbulent fluctuations. The 
closure problem is solved through the Boussinesq eddy viscosity 
concept relating the Reynold stresses to the mean velocity field. To 
handle density variations, the equations for conservation of salinity 
and temperature are included. An equation of state constitutes the 
relation between the density and the variations in salinity and tem- 
perature. In the hydrodynamic module, the variables are 
the velocity in the three directions and the fluid pres- 
sure. (AB) (14 refs.). 


22068 (NEI-DK-845, 1-22) Met-ocean m 

parative study. Dansk Hydraulisk Inst., Hoershoim (Denmark). 
May 1990. 147p. Contract FTU-5.17.7.6.59. In System 3. A three 
dimensional hydrodynamic model. Order Number DE92518825. 
Source: OSTI; NTIS (US Sales Only). 

During Autumn 1988 Danish Hydraulic Institute (DHI) was invited 
to participate in a comparative study of three-dimensional baroclinic 
ocean models. This study was a part of a meteorological and 
oceanographic modelling program. DHI received a very detailed 
and comprehensive report describing five different test cases from 
the MOMOP study. It was decided to perform these tests as a part 
of the comprehensive validation program for SYSTEM 3. The test 
cases constitute classical fluid dynamic problems and are: (a) lock- 
exchange flow, (b) upwelling along a coast, (c) flow over a sea 
mountain and (d) response to a moving storm. Test case (d) 
should be performed with two different boundary conditions, giving 
a@ total of five test cases. Some modifications to the tests were in- 
troduced or additional tests were made, jally with barotropic 
conditions. The present paper outlines the main results. (au). 


22069  #(NEI-DK-846) System 3. A three dimensional hydro- 
dynamical model. Vol. 3B: Finite difference scheme and 
solution algorithm. Advection - model. Justesen, P.; 
Vested, H.J. Dansk Hydraulisk Inst., Hoershoim (Denmark). Feb 
1989 51p. Contract FTU-5.17.7.6.59. Order Number DE92518826. 
Source: OSTI; NTIS (US Sales Only). 

The general three-dimensional hydrodynamic model SYSTEM 3 
should be applicable to flow problems in which variations 
and turbulence are important features. The mathematical modelling 
of such flows requires the solution of partial differential equations 
of the advective-diffusive type. It is foreseen that the direct flow 
modelling will require the solution of the transport equation for 
salinity, temperature, turbulent kinetic energy and dissipation of tur- 
bulent kinetic energy. This report describes the development of a 
numerical mentod for the solution of the advective-diffusive type of 
partial differential equation with appropriate initial and boundary 
conditions. The practical tion of the method will be in 
form of a Fortran module which will be linked with the hydrodynam- 
ical model, to be run in conjunction or separately. (AB). 
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22070 (NEI-DK-847) System 3. A three dimensional hydro- 
dynamical model. Vol. 5: Turbulence modelling. Justesen, P. 
Dansk Hydraulisk Inst., Hoersholm (Denmark). May 1990 32p. 
Contract FTU-5.17.7.6.59. Order Number DE92518827. Source: 
OSTI; NTIS (US Sales Only). 

The development of the three-dimensional modelling system 
SYSTEM 3 produced a prototype code for the hydrodynamical 
modelling of oceanographical flows. In its present version, the 
system can also handle flows with density variations. The charac- 
teristics of oceanographical flows in terms of length-scales and 
time-scales to determine the requirements that the modelling of tur- 
bulence must satisfy are described. The North Sea, Skagerrak and 
Kattegat areas are depicted in a diagram. The role of scales in 
oceanographical models is discussed. A summary of current sub- 
grid scale models is given and transport equation models that are 
implementet in SYSTEM 3 are described. The emphasis is on tur- 
bulence modelling in relation to oceanographical and environmental 
modelling. (AB). 


22071 (NEI-DK-848) System 3. A three dimensional hydro- 
dynamic model. Vol. 6A: A three dimensional hydrodynamic 
model. Validation tests. Rasmussen, E.B. Dansk Hydraulisk Inst., 
Hoershoim (Denmark). Sep 1988 35p. Contract FTU-5.17.7.6.59. 
Order Number DES2518828. Source: OSTI; NTIS (US Sales Only). 
A part of the comprehensive validation program for SYSTEM 3 a 
series of test cases for which analytical solutions are known have 
been carried out. The three test cases presented here comprise 
two steady state solutions and one non-steady solution. The first 
test case is a steady two-dimensional wind driven circulation in a 
closed basin. The assumption of a constant eddy viscosity over the 
vertical leads to two analytical solutions based on two different 
boundary conditions at the sea bed. The second test is a steady 
one-dimensional gravity driven flow in a straight channel. Based on 
different boundary conditions at the sea bed and a constant eddy 
i ity over the vertical two analytical solutions are found. The 
third test is the standing wave problem. This non-steady test shows 
that it is possible to retain the correct development of the flow in 
time with an artificial compressibility if "properly" selected. (AB). 


22072 (NEI-DK-849) System 3. A three dimensional hydro- 
dynamic model. Vol. 6C: Validation tests. Meteorological and 
oceanographic modelling (MOMOP). Dansk Hydraulisk Inst., Ho- 
ersholm (Denmark). Apr 1989 148p. Contract FTU-5.17.7.6.59. 
Order Number DE92518829. Source: OSTI; NTIS (US Sales Only). 

During Autumn 1988 Danish Hydraulic Institute (DHI) was invited 
to participate in a comparative study of three-dimensional baroclinic 
ocean models. The study was coordinated by Veritec, Norway on 
behalf of oil companies operating along the Norwegian Continental 
Shelf. The companies have launched a meteorological and 
oceanographic modelling program, abbreviated MOMOP. From 
Veritec DHI has received a very detailed and comprehensive report 
describing five different test cases from the MOMOP study. It was 
decided to perform these tests as a part of the comprehensive vali- 
dation program for SYSTEM 3. The test cases constitute classical 
fluid dynamic problems of lock-exchange flow, upwelling along a 
coast, flow over a sea mountain and response to a moving storm. 
The latter test case should be performed with two different 
boundary conditions. Some modifications to the tests have been in- 
troduced or additional tests have been made, especially with 
barotropic conditions. (AB) (11 refs.). 


22073 (NEI-DK-868) Discrete vortex model: Part 1. Dansk 
Hydraulisk Inst., Hoersholm (Denmark); Ramboell og Hannemann, 
Raadgivende Ingenioerer A/S, Virum (Denmark); Lic Engineering 
A/S, Hellerup (Denmark); Skibsteknisk Laboratorium, Lyngby (Den- 
mark); Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Stroemningsmekanik og Vandbygning; Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Inst. for Skibs- og Havteknik. Jun 1990 
109p. Contract EM-1313/88-15. Order Number DE92518888. 
Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

A numerical model to study the time development of a two- 
dimensional turbulent flow around cylinders and the associated 
forces has been developed. The model is based on the discrete 
vortex method. The development of the turbulent boundary layer 
around the cylinders is included in this investigation. The boundary 
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layer calculation is based on von Karman’s momentum equation, 
where the shape of the velocity profile in the boundary layer is as- 
sumed to be logarithmic. Only two-dimensional flow is considered. 
The vorticity equations are solved in a curve linear coordinate sys- 
tem. The curve linear coordinate system is generated from the 
Laplace equation. The coordinate lines are the streamlines and po- 
tential lines. The equations allow solution for a configuration of 
several cylinders. (au) (11 refs.). 


22074 (RISO-R-600) Large scale laboratory experiments 
with slug flow in pipes. Energy Research Program of the Danish 
Ministry of Energy. Oi/Gas Two-Phase Flow. Report 7. Kaiser, 
N.E. Freie Univ. Berlin (Germany). Fachbereich Biologie. Nov 
1991. 28p. Contract ENS-1313/89-13. Order Number DE92518873. 
Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

A combined theoretical and experimental study of slug flow in 
pipes has been carried out as a joint project between Risoe Na- 
tional Laboratory, LiCconsult Consulting Engineers Ltd. and the 
Institute of Hydrodynamics and Hydraulic Engineerings, ISVA, the 
Technical University of Denmark. In this report the results of the 
experimental part of the project are presented. The theoretical in- 
vestigation is presented in a separate report, Risoe-R-602. The 
experiments have been made in a transparent straight tube 100 m 
long and a diameter of 90 mm. The experiments have been per- 
formed with water and air as test fluids simulating oil and gas. The 
majority of the tests have been made in the slug flow region. At 
various combinations of water and air flow the slug flow has been 
studied. In all round 200 different test runs have been made. The 
following parameters have been determined: slug velocity, slug fre- 
quency, slug length and composition and finally the pressure 
transient during passage of slugs. The results are presentet as dia- 
grams with the slug parameters plotted versus the water and air 
velocities. (au) (1 tab., 20 ills., 7 refs.). 


22075 §(RISO-R-602) Dynamic simulation of slug flow. En- 
ergy Research Program of the Danish Ministry of Energy. Oi/Gas 
Two-Phase Flow. Report 9. Iversen, S. Risoe National Lab., 
Roskilde (Denmark). Combustion Dept. Jan 1992. 50p. Contract 
ENS-1313/89-13;Contract ENS-1313/90-0010. Order Number 
DE92518874. Source: OSTI; NTIS (US Sales Only). 

EFP-89; EFP-90. 

A combined theoretical and experimental study of slug flow in 
pipes has been carried out as a joint project between Risoe 
National Laboratory, LICconsult Ltd. and the Institute of Hydrody- 
namics and Hydraulic Engineering, ISVA, the Technical University 
of Denmark. This report describes briefly the physical background 
for hydrodynamic slugs and terrain induced slugs. Two mathemati- 
cal models have been established, one describing a slug in a 
near-horizontal pipe and one describing a slug in a riser. The 
models includes simple models of the pipeline upstream and down- 
stream the slug. The numerical schemes for solving the equations 
involved are enclosed as appendices. Two sample problems are 
simulated. The first example is a simulation of the growth of a slug 
in a near-horizontal pipe. The second example is a simulation of the 
growth of a slug in a near-horizontal pipe. The second example is 
a simulation of a slug expulsion from a riser. (au) (11 ills., 8 refs.). 
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22076 (CEA-CONF—10886) Radiation hardening of inte- 
grated circults technologies. Auberton-Herve, A.J. (Societe 
Generale pour les Techniques Nouvelles (SGN), 78 - Saint- 
Quentin-en-Yvelines (France)); Leray, J.L. CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 91 (France). 1991. 21p. (In French). (CONF- 
9105346-: Colloquium on Science and Defense, Paris (France), 
15 May 1991). Order Number DE92523946. Source: OSTI; NTIS 
(US Sales Only); INIS. 





The radiation hardening studies started in the mid decade 
-1960-1970. To survive the different military or space radiative envi- 
ronment, a new engineering science borned, to understand the 
degradation of electronics components. The different solutions to 
improve the electronic behavior in such environment, have been 
named radiation hardening of the technologies. Improvement of ex- 
isting technologies, and qualification method have been widely 
studied. However, at the other hand, specific technologies was de- 
velopped : The Silicon On Insulator technologies for CMOS or 
Bipolar. The HSOISHD technology (supported by DGA-CEA DAM 
and LET! with THOMSON TMS) offers today the highest hardening 
level for the integration density of hundreds of thousand transistors 
on the same silicon. Full complex systems would be realized on a 
single die with a technological radiation hardening and no more 
system hardening. 


22077 (CEA-CONF—10889) Superfiuorescent highly doped 
neodymium materials as smooth sources for fusion lasers. 
Husson, D. (CEA Centre d’Etudes de Limeil, 94 - Wianacouans 
Georges (France)); Gouedard, C.; Sauteret, C.; Migus, A.; Auzel, 
F. CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges 
(France). 1991. 7p. (CONF-9104210-: International Atomic Energy 
Agency (IAEA) technical committee meeting on drivers for inertial 
confinement fusion (ICF), Osaka (Japan), 15-19 Apr 1991). Order 
Number DE92523947. Source: OSTI; NTIS (US Sales Only); INIS. 

Obtaining uniform laser energy deposition on target is one of the 
main issue in laser driven inertial confinement fusion. Efforts to di- 
rectly generate laser smooth emission have been unsuccessful up 
to now. Therefore different methods of laser smoothing have been 
developed, consisting of tentatives to destroy the spatial and tem- 
poral coherence of the emission which are at the origin on the 
non-uniformity. We may however wonder whether a laser is really 
needed for this application. In this work we have developed mirror- 
less light generator based on highly concentrated Nd-doped 
crystals or powders pumped by laser. We obtain emission i 
characteristics of coherence but still compatible with amplification 
in existing large Nd-glass installation . 


22078 (CEA-CONF-10890) Am and focusing of a 
picosecond chirped pulse to 20TW and 5x10'’W/cm?. Sauteret, 
C.; Husson, D.; Rouyer, C.; Seznec, S.; Gary, S. CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 1991. 
8p. (CONF-9104210-—: International Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for inertial confinement fu- 
sion (ICF), Osaka (Japan), 15-19 1991). Order Number 
DE92523948. Source: OSTI; NTIS (US Sales Only); INIS. 

Pulses of 20 TW power have been generated at 1064 nm using 
the Chirped Pulse Amplification technique coupled to a 90 mm out- 
put aperture powerful Nd:silicate glass amplification line. This 
system delivers 60 J in a chirped pulse of 600 ps duration with a 
capacity of maintaining 3.5 nm output bandwidth. These chirped 
pulses have been compressed to 1.2 ps with an energy of 24J 
using large holographic diffraction gratings. After presenting the re- 
sults we discuss the expected applications in atomic and plasma 
physics, 


22079 (DOE/SF/18864-T1) [NLUF user-application of a 
high-density gas laser target to the physics x-ray lasers and 
coronal plasmas]: Technical progress report. Lockheed Missiles 
and Space Co., Palo Alto, CA (United States). 13 Mar 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-91SF18864. Order Number DE92014412. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. LASER TARGETS; PROGRESS RE- 
PORT; X-RAY LASERS; GAS FLOW; PLASMA 


22080 (EGG—10617-5103) Problems with Interleaved dig! 
tizers. EG and G Energy Measurements, Inc., Los Alamos, NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-88NV10617. (CONF- 
92041243: High speed digital recorder workshop, Las Vegas, NV 
(United States), 21 Apr 1992). Order Number DE92013369. 
Source: OSTI; NTIS; GPO Dep. 


At EG&G/EM, Los Alamos, part of our digitizer evaluation philos- 
ophy is to identify how digitization errors corrupt measurements. 
The impact of any specific error depends on its source, its size, 


42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


and whether it's correlated or uncorrelated. Thus, identification of 
error sources, estimation of error sizes, and determination of errors 
as correlated or uncorrelated are crucial. identification of error 
sources generally tags the errors as correlated or uncorrelated. we 
have identified several sources of errors and labelled them as cor- 
related or uncorrelated. We will discuss how we have estimated 
these errors for an identified test unit. 


22081 (KCP-613-4035) Robotic workcell for wire wrapping 
Integrated circults. Law, D.O. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. May #992. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE92013999. Source: 
OSTI; NTIS; GPO Dep. 

A robotic workcell has been developed that electrically shorts the 
leads of integrated circuits by weaving a 0.005-in. copper wire 
around individual leads. This workcell has the capability to manipu- 
late 13 different integrated circuit body styles including 14- to 
64-lead flatpacks, 14- to 40-pin dual inline packages, and 3- to 
10-pin cans. Features of the system include automatic program se- 
lection based on the particular body style provided, combined with 
automatic modification of the program to compensate for subtle dif- 
ferences between components supplied by various manufacturers 
of a given body style. Additionally, the workcell prepared and pack- 
ages devices for storage by placing conductive foam on the leads 
of the device, inserting the device/foam into a plastic bag, and heat 
sealing the bag. 2 refs. 


22082 (KCP-613-4701) Printed transformer process/ 
product improvements: Final . Penniston, R.R. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Jun 1992. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE92014760. Source: OSTI; NTIS; GPO Dep. 

Production yields for the printed transformer were averaging 10—- 
20% for the two years previous to the body of work. Areas of 
production contributing to poor performance included machining, 
oe and plating. Process improvements in each area were 

ntified. Implementation of these improvements had begun when 
a deuanguion- quae ata aetetnenet urecheoee Shad 
fied. Excessive next assembly electrical failures were occurring due 
to a stress failure in the transformer lead. The balance of work 
performed against this project dealt with the improvements in pro- 
cessing transformers with a thicker lead. After all improvements 
were implemented, production yields at the transformer level rose 
to 70%. 


22083 (KCP-613-4749) Transfer evaluation: Final 
report. Becka, G.A. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. May 1992. 180p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE92015160. Source: OSTI; NTIS; 
GPO Dep. 

Transfer soldering is a hand-soldering technique used to com- 
plete printed wiring board (PWB) or wire-to-terminal joints. The 
technique consists of carrying enough molten solder on a soldering 
iron tip to fill the connection. This evaluation compares PWB solder 
joints made by transfer soldering to those made by the conven- 
tional technique (as defined in documents such as MIL-STD-2000). 
Physical and metallurgical properties were compared between the 
two techniques. Also the potential degradation from thermal cycling 
of joints made by the two techniques was compared. Results from 
these tests confirm that there is no difference in reliability between 
transfer-soldered joints and conventional hand-soldered joints. 5 
refs. 
22084 (LBL-31969) Estimates of SASE power in the short 

region. Kim, Kwang-Je. Lawrence Berkeley Lab., CA 
(United States). Mar 1992. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9202111-1: 4. generation light sources workshop, Stan- 
ford, CA (United States), 24-27 Feb 1992). Order Number 
DE92014504. Source: OSTI; NTIS; INIS; GPO Dep. 

Given a sufficiently bright electron beam, the self-amplified- 
spontaneous emission (SASE) can provide gigawatts of short 
wavelength coherent radiation. The advantages of SASE approach 
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are that is requires neither optical cavity nor an imput seed laser. 
In this note, we estimate the peak power performance of SASE fer 
wavelengths shorter than 1000 A. At each wavelength, we calcu- 
late the saturated power from a uniform parameter undulator and 
the enhanced power from a tapered undulator. The method de- 
scribed here is an adaptation of that discussed by L.H. Yu, who 
discussed the harmonic generation scheme with seeded laser, to 
the case of SASE. 

22085 (SAND-92-0102C) Dynamics and response of 
ied acoustic devices. Martin, S.J.; Frye, G.C. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9206172—1: Solid state sensor 
and actuator workshop, Hilton Head Island, SC (United States), 21- 
25 Jun 1992). Order Number DE92014289. Source: OSTI; NTIS; 
GPO Dep. 

In this paper we consider the dynamic behavior and the electri- 
cal response of a thickness-shear mode resonator with a polymer 
film coating one face. With glassy polymers (shear stiffness G’ ~ 

10'° dyne/cm?), this film tends to move synchronously with the os- 

cillating resonator surface, while with rubbery pol (G' = 107 
dyne/cm?), the upper portions of the film lag behind the driven res- 
onator/film interface, causing shear deformation of the film. As 
polymer properties change, interesting dynamic film behavior re- 
sults, notably a film resonance when the acoustic phase shift 
across the film is an odd multiple of +2. This dynamic behavior 
influences the electrical response of the resonator due to the cou- 
pling between shear displacement and electric field in the 
piezoelectric quartz. Utilizing the fact that the polymer shear modu- 
lus changes rapidly as a function of temperature, these film 
behavior trends were demonstrated by measuring the electrical 
characteristics of a polyisobutylene-coated resonator as a function 
of frequency and at several temperatures. We show how these 
changing film dynamics can be correlated with changes in the 
measured electrical response. 11 refs. 


22086 (SAND-92-0321) Calibration of accelerometers on 
the 5000 g centrifuge. Rebarchik, F.N. Sandia National Labs., Al 
buquerque, NM (United States). May 1992. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92013774. Source: OSTI; NTIS; 
GPO Dep. 

This memorandum is a synopsis of the description and operation 
of the equipment used and the events occurring during the calibra- 
tion of an accelerometer on the 5000 g centrifuge. 


22087 (SAND-92-8464C) Review of potential x-ray laser 
applications in materials science and chemistry. Kubiak, G.D. 
Sandia National Labs., Livermore, CA (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. (CONF-9201103—1: X-ray lasers appli- 
cations workshop, San Francisco, CA (United States), Jan 1992). 
Order Number DE92012254. Source: OSTI; NTIS; INIS; GPO Dep. 

While high instantaneous brightness will be an essential attribute 
for certain experiments, it is not necessarily a desired one for 
many of the experiments commonly performed now in materials 
science and chemistry. High repetition-rate XUV and soft x-ray 
storage ring and laser plasma sources predominate in these fields 
because the majority of users require high average power, not high 
instantaneous brightness. Thus, it is envisioned that low-pulse- 
energy, high-repetition-rate x-ray lasers may be at least as useful 
within these disciplines as their more commonly discussed 
high-energy, low-repetition-rate counterparts. In the following, ex- 
periments in the areas of materials science and chemistry which 
might benefit from either of these two x-ray laser options will be 
very briefly described. 


22068 (SAND-92-8509C) Using phase retrieval to deter- 
mine the intensity and phase of an ultrashort laser puise. 
Trebino, R. (Sandia National Labs., Livermore, CA (United States)); 
Kane, D.J. Sandia National Labs., Livermore, CA (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO04-76DR00789. (CONF-920496-2: Sig- 
nal recovery and synthesis topical meeting, New Orleans, LA 
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(United States), 14-16 Apr 1992). Order Number DE92013564. 
Source: OSTI; NTIS; GPO Dep. 

We have solved the long-standing problem of measuring the full 
electric field, E(t), of a single ultrashort laser pulse by reducing it to 
a two-dimensional phase-retrieval problem. 5 refs. 


22089 + (UCRL-JC—110302) lon collision effects in 

like recombination x-ray lasers. Nash, J.K.; Eder, D.C.; Scott, 
H.A. Lawrence Livermore National Lab., CA (United States). Mar 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9107115—-75: So- 
ciety of Photo-Optical Instrumentation Engineers (SPIE) meeting, 
San Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE92013515. Source: OSTI; NTIS; GPO Dep. 

We investigate the influence of ion collisional excitation on gain 
estimates for lasing between the two 3d-2p fine-structure transi- 
tions in a recombining, hydrogen-like magnesium plasma. A sizable 
reduction of the 3d3/2-2p;/2 gain coefficient is found, resulting 
from both collisional population transfer and from lower state 
broadening of the emission profile. The need for care in evaluating 
the latter effect is discussed. 30 refs. 


22090 (UCRL-TT—108270) Theoretical 
charges in copper vapor lasers: A comparison of Ne and He. 
Goto, N. (New Technology Research Group (Japan). Development 
Div.); Nemoto, K. Lawrence Livermore National Lab., CA (United 
ag 26 Aug 1991. 37p. Translation of Komae Research Labo- 
Report No. 789036, pp. 1-22. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92014739. Source: OSTI; NTIS; GPO Dep. 
This report describes a theoretical analysis method of the elec- 
tron transport which has been developed by assuming spatial 
homogeneity in mixtures of copper vapor and rare gases. (1) This 
heory gives more detailed electron transport than use of the 
Maxwellian. (2) The temperature of discharge tube is an important 
parameter for discharges. Because it gives the pressure of copper 
vapor and the characteristics of electron transport. (3) Included 
with on percent of vapor, the reduced field for the laser os- 
cillation needs over 8Td in Ne and 14Td in He. 14 refs. 


43 PARTICLE ACCELERATORS 
Refer also to citation(s) 22737, 22970, 22971 


22091 (JAERI-M-91-170) JAERI TANDEM, LINAC and 
V.D.G. annual report 1990. April 1, 1990 - March 31, 1991. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 1991. 
193p. Order Number DE92526949. Source: OSTI; NTIS; INIS. 

This annual report describes research activities which have been 
performed with the JAERI tandem accelerator, the electron linear 
accelerator and the Van de Graaff accelerator from April 1, 1990 to 
March 31, 1990. Summary reports of 38 papers, and list of publica- 
tions, personnel and cooperative researches with universities are 
contained. (author). 


22092 $(SSCL-Preprint-101) Successful NEPA compliance at 
the Superconducting Super Collider Laboratory: A case study. 
Corning, B.C. (EG and G/Washington Analytical Services Center, 
Inc., Rockville, MD (United States)); Wiebe, R.G. Superconducting 
Super Collider Lab., Dallas, TX (United States). Mar 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-45: International in- 
dustrial symposium on the super collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE92014898. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Short communication. SUPERCONDUCTING SUPER COL- 
LIDERVenvironmental policy; US NATIONAL ENVIRONMENTAL 
POLICY ACT; COMPLIANCE 


22093 (SSCL-Preprint-110) SSC education: Science to cap- 
ture the Imagination. Gadsden, T.; Kivlighn, S. Superconducting 
Super Collider Lab., Dallas, TX (United States). Mar 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-—7: International indus- 
trial symposium on the super collider, New Orleans, LA (United 





States), 4-6 Mar 1992). Order Number DE92013957. Source: 
OSTI; NTIS; INIS; GPO Dep 

Short communication. SUPERCONDUCTING SUPER COL- 
LIDER/education; EDUCATION; RESEARCH PROGRAMS 


22094 (SSCL-SR-1186) Rolf Wideroee: Progenitor of partl- 
cle accelerators. Dahl, P.F. Superconducting Super Collider Lab., 
Dallas, TX (United States). Mar 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331—18: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92014187. Source: OSTI; NTIS; GPO Dep. 

This year, 1992, marks the 65th anniversary of the publication of 
Rolf Wideroe’s doctoral dissertation. In it, he described not only the 
operating principles of the betatron, but also a working model of 
the first linear accelerator, constructed according to his own de- 
sign. The latter, a resonance accelerator, gave Ernest Lawrence 
the idea for his cyclotron. Since Wideroe and his accelerator initia- 
tives may not be very familiar to today’s accelerator physicists, the 
following is a brief recapitulation of the man and his work. 
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Refer also to citation(s) 20959, 22166, 22168, 22171, 22175, 
22176, 22189, 22198, 22337, 22341, 22410, 22528, 22531, 22747, 
22816, 22938, 22980, 22984, 23270, 23273 


22095 (ANL/APS-CP—4) Proceedings of the fourth users 
meeting for the advanced photon source. Argonne National 
Lab., IL (United States). Advanced Photon Source Div. Feb 1992. 
222p. by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9105180-: 4. users 
meeting for the advanced photon source, Argonne, IL (United 


States), 7-8 May 1991). Order Number DE92014061. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Fourth Users Meeting for the Advanced Photon Source 
(APS) was held on May 7-8, 1991 at Argonne National Laboratory. 


Scientists and engineers from universities, industry, and national 
laboratories came to review the status of the facility and to look 
ahead to the types of forefront science that will be possible when 
the APS is completed. The presentations at the meeting included 
an overview of the project; critical issues for APS operation; ad- 
vances in synchrotron radiation applications; users perspectives, 
and funding perspectives. The actions taken at the 1991 Business 
Meeting of the Advanced Photon Source Users Organization are 
also documented. 


22096 (ANL/APS/LS—184) Selected publications related to 
the experimental facilities of the Advanced Photon Source, 
1987-1991. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. 741p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE92014067. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report contain papers on work related to the experimental 
facilities of the Advanced Photon Source. The general topics of 
these papers are: insertion devices; front ends; high heat load 
x-ray optics; novel optics and techniques; and radiation safety, in- 
terlocks, and personnel safety. (LSP) 


22097 (BNL-52291) Booster Applications Facility report, 
Phase 2. Thieberger, P. (ed.). Brookhaven National Lab., Upton, 
NY (United States). Jun 1991. 334p. Sponsored by National Aero- 
nautics and Space Administration, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE92013395. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes studies and planning performed by 
Brookhaven National Laboratory (BNL) personnel at the request of 
NASA for the design, construction and operation of experimental 
areas and facilities for utilization of ion beams from the BNL 
Booster synchrotron particle accelerator. These facilities would be 
primarily utilized to simulate radiation for ical re- 
search, shielding studies and detector calibrations. The feasibility 
of such a project has been established, preliminary designs and 
cost estimates have been developed and a formal proposal can be 
submitted pending DOE concurrence. The main body of this report 
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consists of the material presented by BNL during the meeting with 
a NASA appointed Panel on December 10 and 11, 1990. The indi- 
vidual speakers have provided brief summaries of their talks and 
explanations of their figures. In addition there are two appendices. 
One, contains detailed discussion of the shared mode of operation 
and the corresponding beam compatibility tables. The second ap- 
pendix contains cost estimate details. An executive summary on 
budgets and schedules has been added, containing possible 
phased construction and outfitting scenarios and the corresponding 
expense and commitment profiles as well as new operational cost 
estimates. Material contained in the executive summary reflects the 
correction of some errors and new studies performed in response 
to the NASA Panel suggestions. 


22098 (DOE/EA-0603) Environmental Assessment: UCLA 
biomedical research CS-22 replacement, University 
of California at Los Angeles. USDOE, Washington, DC (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92012599. Source: OSTI; NTIS; 
INIS; GPO Dep. 

DOE proposes to participate in the joint funding, along with the 
National Institutes of Health (NIH) and private donors, of a new 
biomedical cyclotron research instrument for UCLA. DOE proposes 
to provide funding in the amount of $500,000 to UCLA for removal 
and disposal of the existing 19 year old CS-22 cyclotron and refit- 
ting of the existing room, plus $900,000 (of the $1.5 million total 
cost) for installation of a new generation Cyclone 18/9 biomedical 
isotope compact cyclotron. The remaining $600,000 for the new in- 
strument would be provided by NIH and private donors. The total 
cost for the entire project is $2,0000,000. Operation and use of the 
instrument would be entirely by UCLA. The Biomedical 
Facility is a line item included on UCLA's Broad Scope A License. 
The CS-22 cyclotron was turned over to UCLA's jurisdiction by 
DOE in 1989 when the of Biomedical and Environmen- 
tal Sciences General Contract with DOE was changed to a 
Cooperative Agreement, and “Clause B” involving safety responsi- 
bility was terminated. In support of this, a large closeout survey 
was performed, licensing actions were completed, and it was 
agreed that environmental, health and safety compliance would be 
UCLA's responsibility. Since the CS022 cyclotron was DOE prop- 
erty prior to the above changes, DOE proposes to provide this 
entire funding for its removal and disposal, and to provide partial 
funding for its replacement. This report describes the removal of 
the existing cyclotron, and the operation and installation of a new 
cyclotron as well as any associated environmental impacts. 


22099 (KIYal-89-10) A dialogue simulator program TREDI. 
Bezruk, A.l. (and others); Gaevenko, A.B.; Ivanov, Yu.V. AN 
Ukrainskoj SSR, Kiev (Ukraine). inst. Yadernykh Issledovanij. 1989. 
15p. (In Russian). Order Number DE92629942. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A specialized program providing in a dialogue with an operator 
the calculation and of beam envelopes by passing 
the transport channel was described. ee 
visual evaluation of the seting up of optical element conditions, the 
condition correction and the whole problem complex in operator 
training on channel control procedure was envisaged. The program 
provides for the operation at IVK-2 SM 1420 complex. 5 refs. 


22100 (LA-12004-C, pp. 3-7) The Stanford Linear Collider. 
Seeman, J.T. (Stanford Linear Accelerator Center, CA (United 
States)). Los Alamos National Lab., NM (United States). Mar 1991. 
DOE Contract ACO3-76SF00515. (CONF-9009123—-: 1990 Linear 
accelerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
The Stanford Linear Collider (SLC) has been in operation for 
several years with the initial particle and accelerator physics exper- 
iments just completed. A synopsis of these results is included. The 
second round of experiments is now under preparation to install 
the new physics detector (SLD) in Fall 1990 and to increase the lu- 
minosity significantly by late 1991. Collisions at high intensity and 
with polarized electrons are planned. Many beam dynamics and 
technological advances are in progress to meet these goals. 
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22101 (LA-12004-C, pp. 21-25) CEBAF progress report. 
Hartline, B.K. (Continuous Electron Beam Accelerator Facility, 
Newport News, VA (United States)). Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract AC05-84ER40150. 
(CONF-9009123—-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

At the Continuous Electron Beam Accelerator Facility, under 
construction in Newport News, Virginia, a pair of 400 MeV super- 
conducting linacs interconnected for five-pass recirculation will 
provide 4-GeV, 200-yA, cw electron beams to simultaneous nu- 
clear physics experiments in three end stations. As of August 1990, 
the first production-version cryomodule has been successfully 
tested, the injector’s initial superconducting quarter-cryomodule has 
accelerated beam to the required 5 MeV, and industry has 
supplied the first production accelerating cavities, klystrons, cry- 
omodule components, and other hardware. The first section of the 
1,400-m, cast-in-place, racetrack-shaped tunnel was occupied in 
January, the entire racetrack was completed in June, and occu- 
pancy will proceed in stages through late 1990. Installation has 
advanced on the helium transfer, accelerator control, and person- 
nel safety systems. Injector installation is under way, with systems 
tests to 25 MeV to commence late this fall. Commissioning of the 
4800-W, 2-K central helium refrigerator has begun. The Program 
Advisory Committee has approved initial nuclear physics experi- 
ments, the experimental equipment conceptual design is complete, 
the first major spectrometer components are out for bid, and end 
station construction has begun. Project completion is scheduled for 
1993, with first physics in 1994. Construction cost is $265M. 


22102 (LA-12004-C, pp. 51-53) Modeling of the end 
regions of RFQs using the 3-D SOS code. Lehrman, |.S. (Grum- 
man Corporate Research Center, Princeton, NJ (United States)); 
Warren, G. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The end region of a RFQ accelerator is essentially a 3-D struc- 
ture in which the ends of the vanes must be undercut to allow the 
electromagnetic fields to penetrate between quadrants. The dimen- 
sions of the undercuts critically affect the resonant frequency and 
field homogeneity in the RFQ. RFQ modeling results utilizing the 3- 
D SOS code are presented. Preliminary results using coarse grids 
have provided a rough estimate of the RFQ geometry. In the near 
future the dimensional resolution of the code will be significantly 
increased. It is expected that the final vane dimensions can be cal- 


culated precise enough that the number of machining iterations 
required to resonant an RFQ can be reduced. 


22103 (LA-12004-C, pp. 57-59) The 7-mode stabilizing loop 
for four-vane type RFQs. Ueno, A. (National Laboratory for High 
Energy Physics, Ibaraki (Japan)); Kato, T.; Yamazaki, Y. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The tuning of four-vane type radio-frequency quadrupole (RFQ) 
linacs is difficult, mainly because dipole modes whose resonant fre- 
quencies are close to that of the accelerating mode easily mix with 
the accelerating mode. In order to avoid dipole mode mixing, 
several pairs of the vane coupling rings (VCRs), which provide pe- 
riodic electrical connections between diametrically opposite vanes, 
have been mainly used so far. However, the VCR is difficult to fab- 
ricate and is less reliable under high-duty operation. Thus, a new 
field-stabilization concept has been proposed, and is referred to as 
a x-mode stabilizing loop (PISL). The concept is based on mode 
stabilization by magnetic coupling between two neighboring quad- 
rant cavities with closed loop couplers. The results of recent 
calculations using the MAFIA code package with an increased 
number of meshes are presented. 


22104 (LA-12004-C, pp. 8-12) Status of CERN linear col- 
lider studies. Guignard, G. (CERN, Geneva (Switzerland)). Los 
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Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

A description is given of the topics which have been the subject 
of studies and developments, and the status of the work on a 
CERN linear collider (CLIC) is summarized. Progress was made on 
the test facility, for investigating the critical question of generating 
the short and intense bunches required for the driving beam. In the 
drive linac, the wake fields associated with the transfer structure 
and the consequent stability issue are severe. Therefore, studies 
and calculations are carried on overmoded pipes, cylindrical with 
either symmetrical corrugations or combs asymmetrically placed on 
one side. In the main linac, the question was addressed of mini- 
mizing the energy spread by shifting the phase of the accelerating 
voltage, leading to requirements conflicting with those for beam sta- 
bility. A prototype of high-gradient accelerating cells has been built 
and measured. In parallel with the design studies of the final focus 
system, a model of a small-aperture, high-gradient quadrupole, that 
could be part of the scheme, has been realized and measured. 


22105 (LA-12004-C, pp. 13-17) The Japan linear collider. 
Takata, Koji (National Lab. for High Energy Physics, Ibaraki 
(Japan)). Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Present status of R and D works for the proposed 1 TeV Japan 
Linear Collider is presented. Discussions are given about its major 
parameters. Summarized are high gradient experiments, X-band 
klystron development and accelerating structure studies at KEK. 
Test of the first X-band kiystron with the designed output power 30 
MW started and a peak power of about 10 MW has been achieved. 


22106 (LA-12004-C, pp. 144-146) High gradient experiment 
by accelerator test facility for Japan Linear Collider. Takeda, 
Seishi (National Lab. for High Energy Physics, Ibaraki (Japan)); 
Akemoto, Mitsuo; Hayano, Hitoshi; Naito, Takashi; Matsumoto, Hi- 
roshi. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

For the ete linear colliders in TeV energy region such as the 
Japan Linear Collider (JLC), the accelerating gradient will be one 
of the important parameters affecting the over all design of main 
linacs. The gradient determines the accelerating structures, RF fre- 
quencies, peak power, AC power, total length and cost. High 
gradient experiment by using a traveling wave structure in S-band 
frequencies is presented. Discussions are given about the 
dependence of dark current and structure length. As one of the pa- 
rameters indicating the quality of the structure, the multiplication 
factor n has been proposed. 


22107 (LA-12004-C, pp. 226-228) The use of a spreadsheet 
in the design of accelerator components. Brown, S.K. (Los 
Alamos National Lab., NM (United States)); Wadlinger, E.A. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

This work was undertaken to explore the capabilities of user- 
friendly technology in building an easy-to-use tool that could be 
applied to formulate quickly a workable design for a_ radio- 
frequency quadrupole (RFQ). The tool will be extended to include 
additional components. This paper outlines the derivation of scaling 
laws from which the authors obtained a set of self-consistent equa- 
tions that describe the behavior of an RFQ. These equations are 
relations between accelerator parameters (electric field, rf fre- 
quency, zero-current transverse and longitudinal phase advances 
per period) and beam parameters (current, energy, and emittance) 
that act as guides for designing RFQs. These equations show the 
various tradeoffs involved in choosing RFQ designs and help to 





choose starting points in parameter space for optimizing an RFQ 
for a particular requirement. By entering values in a simple spread- 
sheet, the design parameters of an RFQ can be calculated. The 
spreadsheet is fully described. 


22108 (LA-12004-C, pp. 241-243) Design study of a heavy 
jon rf linac for MeV impianter. Fujisawa, Hiroshi (Nissin Electric 
Co., Ltd., Kyoto (Japan)); lwashita, Yoshihisa; Inoue, Makoto; 
Takekoshi; Hidekuni. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A preliminary design study is done for the design of a 4-rod RFQ 
linac. A modified PARMTEQ code is able to predict the transmis- 
sion of an multiply charged ion beam and also to see what 
happens when injection energy is varied from the design value. 
Space-charge limited current is also checked, t the linac is 
not intended to be used for accelerating more than few mA of an 
ion beam. A 1/3 scale cold-model is constructed for the RFQ to 
check the resonant frequency, Q-value, and the field distribution. 
The number of electrode-supporting structure is six and the length 
of the electrodes is 793 mm. The target is to optimize the dimen- 
sion of the RFQ structure and operate the resonator in 100 MHz 
inside a 200 mm diameter tank. A 1/3 scale cold-model of spiral 
resonator is also build and its resonant frequency, Q-value, and 
on-axis field distribution are measured. This resonator is going to 
be placed downstream of the RFQ and operated as a post accel,/ 
decelerator in the same resonant frequency as the RFQ but in dif- 
ferent phase condition. 


22109 (LA-12004-C, pp. 250-252) MEQALAC: A 1 MeV mul- 
tichannel rf accelerator for nitrogen ions. Bannenberg, J.G. 
(FOM-inst. for Atomic and Molecular Physics, Amsterdam (Nether- 
lands)); Urbanus, W.H.; Wojke, R.G.C.; Klein, H.; Thomae, R.W.; 
Schempp, A.; Weis, T. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 


ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

In the MFQALAC (Multiple Electrostatic Quadrupole Linear Ac- 
celerator) multiple N* ion beams are accelerated in 32 gaps which 


carry a rf voltage. The transverse focusing of the intense ion 
beams is achieved by means of sets of miniaturized electrostatic 
quadrupoles. Results are presented which show that the ion beams 
are accelerated to 1 MeV with an energy spread of less than 8%. 
The maximum time averaged beam current in a single channel is 
0.2 mA; in four channels it is 0.56 mA. This is considerably less 
than the theoretically predicted current. It is shown that the smaller 
transmission is due mainly to misalignment of the quadrupole 
lenses. 


22110 (LA-12004-C, pp. 273-277) Linacs for free electron 
lasers. Pellegrini, C. (Univ. of California, Los Angeles (United 
States)). Los Alamos National Lab., NM (United States). Mar 1991. 
DOE Contract FG03-90ER40565. (CONF-9009123-: 1990 Linear 
accelerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

In this paper the authors discuss the use of a RF linac as a FEL 
driver. They first review the basic FEL physics and discuss the 
beam characteristics needed for a good FEL driver. They then 
compare these requirements with the present state of the art in RF 
linacs, and discuss some possible R and D lines. 


22111 (LA-12004-C, pp. 281-285) Design of long Induction 
linacs. Caporaso, G.J. (Lawrence Livermore National Lab., CA 
(United States)); Cole, A.G. Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract W-7405-ENG-48. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

A self-consistent design strategy for induction linacs is presented 
which addresses the issues of brightness preservation against 
space charge induced emittance growth, minimization of the beam 
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breakup instability and the suppression of beam centroid motion 
due to chromatic effects (corkscrew) and misaligned focusing ele- 
ments. A simple steering algorithm is described that widens the 
effective energy bandwidth of the transport system. 


22112 (LA-12004-C, pp. 362-363) First operation of the 850 
MeV c.w. electron accelerator ‘MAMI’. Herminghaus, H. (J.- 
Gutenberg-Univ., Mainz (West Germany)); Braun, H.H.; Euteneuer, 
H.; Fiedler, F.; Gauch, A.; Gruber, G.; Hager, A.; Herr, R.; Jaekel, 
L.Jennewein, P.; Kaiser, K.H.; Klein, R.; Kreidel, H.J.; Ludwig- 
Mertin, U.; Nilles, K.W.; Patzner, G.;.Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

At Mainz University a c.w. electron accelerator with output 

energy close to 1 GeV was demanded to allow coincidence experi- 
ments with electrons and photons in nuclear and medium energy 
physics. A maximum beam intensity of about 100 uA was: consid- 
ered to be ample for the experimental program envisaged. For the 
sake of ruggedness and reliability and to allow in-house manufac- 
ture it was decided to avoid the use of superconducting structure. 
Following these lines the concept of a cascade of three race track 
microtrons (‘RTM’) using normal conducting structure in c.w. opera- 
tion was developed. The three normal conducting c.w. race 
track microtron ‘MAMI’ (MAinz Microtron) of Mainz University has 
recently been operated for the first time at full energy. The param- 
eters of the machine are briefly communicated. A preliminary report 
on its performance is given. 
22113 (LA-12004-C, pp. 438-440) SMILE a new version for 
the RADLAC Ii linear accelerator. Mazarakis, M.G. (Sandia Na- 
tional Lab., rque, NM (United States)); Poukey, J.W.; 
Shope, S.L.; Frost, C.A.; Pankuch, P.J.; Turman, B.N.; Ramirez, 
J.J.; Prestwich, K.R. Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract AC04-76DP00789. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The authors present here the SMILE modification of the RADLAC 
ll accelerator which enabled them to produce high quality 12-14 
MV, 100 kA beams. The modification of replacing the 40-kA 4-MV 
beam injector, magnetic vacuum transport and accelerating gaps 
by a long cathode shank which adds up the voltages of the 8 pulse 
forming lines. The beam now is produced at the end of the accel- 
erator and is free of all the possible instabilities associated with 
accelerating gaps and magnetic vacuum transport. Annular beams 
with BL < 0.1 and radius 1, < 2 cm are routinely obtained and ex- 
tracted from a small magnetically immersed foilless electron diode. 
Results of the experimental evaluation are presented and compared 
with design parameters and numerical simulation predictions. 


22114 (LA-12004-C, pp. 453-455) Generation of a rectangu- 
lar beam distribution for irradiation of the accelerator 
production of tritum target. Blind, B. (Los Alamos National Lab., 
NM (United States)). Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A scheme has been developed to produce, without beam scrap- 
ing, a well-confined, r ular beam-intensity distribution of 
greatly enhanced uniformity from an initially peaked intensity distri- 
bution such as a Gaussian or a parabolic distribution. This scheme 
employs a system of linear and nonlinear transport-line elements. 
The linear elements prepare the beam for the nonlinear focusing 
and govern the beam size at a downstream target. Uniformity is 
achieved with octupoles, and beam confinement is assured with 
duodecapoles. The scheme was applied to the target focus for the 
Accelerator Production of Tritium (APT) system. An_ initially 
Gaussian-distributed beam of 1.6-GeV protons was shaped into a 
rectangular 4-m by 2-m beam spot of acceptably uniform intensity 
at the tritium-production target. The scheme eliminates the need for 
sweeping the beam in a raster pattern to produce uniform target il- 
lumination. Details of the scheme are discussed. 
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22115 (LA-12004-C, pp. 515-517) The pros and cons of 
cryogenic accelerators: An engineering point of view. Fox, W. 
(Los Alamos National Lab., NM (United States)). Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123—: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 
The design of cryogenic linacs is a challenging engineering task; 
however, significant improvements in accelerator performance are 
ible. Resistive power losses may be reduced by a factor of 
four or greater. Greater flexibility is possible in thermal manage- 
ment as a result of substantial increases in thermal conductivity for 
certain materials. Radio frequency structures may by an order of 
magnitude more stable in terms of frequency shifts due to thermal 
transients resulting form very small coefficients of thermal expan- 
sion at cryogenic temperatures. Significant engineering problems 
must be addressed, such as the design of effective rf contacts that 
will not be affected by thermal cycling and the design of cryogenic 
mechanisms and dynamic components, such as frequency tuners, 
that operate reliably at cryogenic operating temperatures. The ar- 
eas of high-power sparking and multipactoring have not yet been 
experimentally addressed. Both Los Alamos, Grumman Aerospace 
Corporation, and Boeing Corporation have built or are building and 
testing cryogenic accelerator structures. This paper reviews the ad- 
vances made in cryogenic technology applied to radio frequency 
quadrupole (RFQ) and drift tube linac (DTL) structures and will dis- 
cuss the advantages and engineering challenges that these linacs 
present. 


22116 (LA-12004-C, pp. 518-521) Low beta cw linacs for 
Intense beams. McMichael, G.E. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario (Canada)). Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Pushed by interest in intense charged particle beams for neutron 
sources and neutral beams for military applications, there have 
been tremendous technical advances in cw linac technology in re- 
cent years. Although no one has yet broken the record for high 
current in a cw linac set over 35 years ago by the MTA accelera- 
tor, RFQ accelerators small enough to fit within the beam 
bore-hole of an MTA Mark 1 drift tube are coming close, and pro- 
duce orders-of-magnitude brighter beams. A brief history of cw 
hydrogen linacs is given. CW experience with the presently operat- 
ing 75 mA RFQ accelerator at Chalk River is described. An 
overview of the cryogenically-cooled D RFQ and drift-tube linac 
due to be installed next year at Argonne is included. 


22117 (LA-12004-C, pp. 548-552) Linear accelerator for 
production of tritlum: Physics design challenges. Wangler, 
T.P. (Los Alamos National Lab., NM (United States)); Lawrence, 
G.P.; Bhatia, T.S.; Billen, J.H.; Chan, K.C.D.; Garnett, R.W.; Guy, 
F.W.; Liska, D.; Nath, S.; Neuschaefer, G.H.; Shubaly, M. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). in Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

In the summer of 1989, a collaboration between Los Alamos Na- 
tional Laboratory and Brookhaven National laboratory conducted a 
study to establish a reference design of a facility for accelerator 
production of tritium (APT) The APT concept is that of a neutron- 
spallation source, which is based on the use of high-energy 
protons to bombard lead nuclei, resulting in the production of large 
quantities of neutrons. Neutrons from the lead are captured by 
lithium to produce tritium. This paper describes the design of a 1 6- 
GeV, 250 mA proton cw linear accelerator for APT. 


22118 (LA-12004-C, pp. 553-557) New applications for 
high-power proton linacs. Lawrence, G.P. (Los Alamos National 
Lab., NM (United States)). Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
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Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Advances in high-current rf proton linac technology have made it 
possible to project credible designs for a new generation of very in- 
tense spallation neutron sources for nuclear process applications. 
Current interest is focused on transmutation of nuclear waste and 
tritium production. Accelerator production of tritium was proposed 
recently as a contingency backup to the reactor approach. The 
concept is based on a 250-mA, 1.6-GeV cw proton beam incident 
on a matrix of lead (Pb) and lithium-aluminum (Li-Al) rods. Neu- 
trons produced in the Pb are absorbed in lithium to produce tritium. 
A review by the Energy Research Advisor, Board (ERAB) affirmed 
the technical feasibility of the accelerator concept. This finding stim- 
ulated investigation of alternate target/blanket concepts, leading to 
a separated-function scheme that produces tritium through neutron 
capture on *He in a thermal flux level > 10'® n/cm?-s. The potential 
of such high thermal neutron intensities opens an exciting range of 
new approaches to accelerator transmutation of long-lived actinides 
and fission products, and to the possibility of reducing time scales 
for eliminating such wastes from > 10* years to human lifespans. 


22119 (LA-12004-C, pp. 558-562) Commercial applications 
of linacs. Hamm, R.W. (AccSys Technology, Inc., Pleasanton, CA 
(United States)). Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Although research and development of new linear accelerators 
will continue, linac technology is already well accepted for commer- 
cial applications. Dedicated electron linacs have been used for 
almost 30 years to do cancer radiation therapy. Electron linacs are 
also being routinely used for high energy x-ray radiography, irradia- 
tion of products with x-rays or electrons, and free-electron lasers. 
The development of the Radio Frequency Quadrupole (RFQ) linac 
has now also made the ion linac a practical tool for commercial ap- 
plications. lon linacs are being commercially supplied for medical 
isotope production, particle radiation therapy, neutron activation 
analysis, high energy ion implantation, and neutron radiography. 
The demand for commercial linac systems is expected to signifi- 
cantly increase in this decade and well into the next century. 


22120 (LA-12004-C, pp. 565-567) Summary of 1990 code 
conference. Cooper, R.K. (Los Alamos National Lab., NM (United 
States)); Chan, K.C.D. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The Conference on Codes and the Linear Accelerator 
Community was held in Los Alamos in January 1990, and had ap- 
proximately 100 participants. This conference was the second in a 
series which has as its goal the exchange of information about 
codes and code practices among those writing and actually using 
these codes for the design and analysis of linear accelerators and 
their components. The first conference was held in San Diego in 
January 1988, and concentrated on beam dynamics codes and 
Maxwell solvers. This most recent conference concentrated on 3-D 
codes and techniques to handle the large amounts of data required 
for three-dimensional problems. In addition to descriptions of 
codes, their algorithms and implementations, there were a number 
of paper describing the use of many of the codes. Proceedings of 
both these conferences are available. 


22121 (LA-12004-C, pp. 581-583) Linear accelerator for 
burner-reactor. Batskikh, G.I. (Moscow Radiotechnical Inst. 
(USSR)); Murin, B.P.; Fedotov, A.P. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
Future development of nuclear power engineering depends on 
the successful solution of two key problems of safety and utilization 
of high level radioactive wastes (HLRW) of atomic power plants 
(APP). Modern methods of HLRW treatment involve solidification, 





preliminary storing for a period of 30-50 years necessary for the de- 
cay of long-living nuclides and final burial in geological formations 
several hundred meters below the ground surface. The depth burial 
of the radioactive wastes requires complicated under ground con- 
structions. It's very expensive and doesn’t meet modern ecological 
requirements. Alternative modern and more reasonable methods of 
APP HLRW treatment are under consideration now. One of the 
methods involves separation of APP waste radionuclides for use in 
economy with subsequent transmutation of the long-living isotopes 
into the short-living ones by high-intensity neutron fluxes generated 
by proton accelerators. The installation intended for the long-living 
radionuclides transmutation into the short-living ones is called 
burner-reactor. It can be based on the continuous regime proton 
accelerator with 1.5 GeV energy, 0.3 A current and beam mean 
power of 450 MW. The preferable type of the proton accelerator 
with the aforementioned parameters is the linear accelerator. 


22122 (LA-12004-C, pp. 587-589) Operating experience 
with the IMPELA-10/50 industrial linac. Ungrin, J. (Atomic En- 
ergy of Canada Ltd., Chalk River, Ontario (Canada)); Alexander, 
S.B.; Craig, S.T.; Frketich, G.; Mason, V.A.; Mcintyre, I.L.; Simp- 
son, M.P.; Smyth, D.L.; West, R.J.; White, B.F. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123—: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

AECL is buikding and marketing the IMPELA family of high-power 
linear electron accelerators designed specifically for the industrial 
market. The accelerators are built around an L-band on-axis cou- 
pled structure that is assembled in a modular fashion and is driven 
in the long-pulse mode with a modulating anode klystron. A wide 
range of average power is achieved with the same basic accelera- 
tor components by simply changing the beam duty factor and the 
size of the power supply. The control system for the IMPELA fam- 
ily is built around a simplified operator interface that incorporates 
automatic sequences, fast control loops, self-diagnostics and the 


instrumentation that is key to reliable, simple operation and rapid 
maintenance. The first member of the IMPELA family, the 10 MeV, 
50 kW, IMPELA-10/50, is a highly instrumented industrial prototype 
that has been operating at fun power since 1989 November. It is 
now undergoing prolonged testing at Chalk River Laboratories. 


22123 (LA-12004-C, pp. 590-592) An electron linac for In- 
traoperative radiation therapy. Konrad, G.T. (Siemens Medical 
Labs., Inc., Concord, CA (United States)). Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123-—: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

Several medical Linear accelerators for intraoperative electron 
therapy have been built by Siemens. The first one, at the Univer- 
sity of Texas M.D. Anderson Cancer Center, has been in clinical 
use for more than one year. The Linac is isocentrically mounted in 
a gantry that can rotate +115° from the vertical. The energy of the 
electron beam is defined and controlled through the use of a 270° 
achromatic bending magnet. The source to rotation axis distance is 
100cm. The radiation field size is controlled by the inserted size of 
the annulus fixture and the applicator cone. Dose rate settings of 
300, 600, and 900 cGY/min are available. Power is normally sup- 
plied by a 2.9 MW magnetron. Currently a machine is being 
commissioned that is powered by a klystron amplifier system capa- 
ble of as much as 7.5 MW. The latter will permit operation from 6 
MeV to 21 MeV. On the other hand, the magnetron driven ma- 
chines can operate up to 18 MeV. 


22124 (LA-12004-C, pp. 626-628) First operation of the su- 
perconducting 130 MeV CW-electron-accelerator at Darmstadt. 
Alrutz-Ziemssen, K. (Technische Hochschule Darmstadt (West Ger- 
many)); Flasche, D.; Graef, H.D.; Huck, V.; Hummel, K.D.; Kalisch, 
G.; Luettge, C.; Pinkow, J.; Richter, A.; Rietdorf, T.; Schardt, P.; 
Spamer, E.; Stascheck, A.; Stiller, A.; Titze, O.; Weise,.Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 


43 PARTICLE ACCELERATORS 
4301 Design, Development, and Operation 


States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The installation of the accelerator has been completed in Jan- 
uary 1990 and its present status is reported. In the meantime all 
eleven superconducting structures and the normal conducting 
chopper and prebuncher resonators are operated by the new 
microprocessor controlled rf-system which had been tested exten- 
sively with the superconducting injection linac in fall 1989. The rf 
control system is integrated into the main computer control system 
of the accelerator. Operational experience with a newly developed 
mechanical coarse and fine tuning system is presented. The hori- 
zontal and vertical emittance of the injector beam have been 
measured systematically First experience with the transport of the 
beam through the recirculating beamlines and to one of the spec- 
trometers in the experimental area as well as phase measurements 
of the recirculated beam with respect to the injected beam are dis- 
cussed. Accelerating gradients of the superconducting cavities 
(including one post purified and three fabricated from RRR280 ma- 
terial) determined from beam energies are given. 


22125 (LA-12004-C, pp. 650-652) Design of a 10-MeV pho- 
toinjector accelerator for ELFA. Cucchetti, A. (Los Alamos 
National Lab., NM (United States)); Young, L. Los Alamos National 
Lab., NM (Unitec! States). Mar 1991. (CONF-9009123—: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator conter- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

This paper presents the design of an RF photoinjector that will 
provide the electron beam for the FEL project in Milan (ELFA). The 
goal of this project is to test the new regimes of superradiance with 
high gain. This FEL requires a pulsed beam with 80 nC per pulse; 
each pulse will be 200 ps long with a peak current of 400 A. The 
rms energy spread must be approximately 1% and the normalized 
transverse emittance less than 100 x cm-mrad. The authors have 
chosen the operating frequency to be 352 MHz so that the Lep2 
superconducting accelerator structure can be used to accelerate 
the beam from the photoinjector to 10 MeV. This paper presents 
the main characteristics of this accelerator and the beam simula- 
tions obtained with PARMELA. 


22126 (LA-12004-C, pp. 659-661) Towards a 12 GeV elec 
tron accelerator for nuclear physics with a 100% duty cycle. 
Aune, B. (Institut National de Physique Nucleaire et de Physique 
des Particules, Paris (France)); Belmont, J.L.; Didelez, J.P.; 
Leleux, G.; Loiseaux, J.M.; Gouttefangeas, M.; Prome, M.; 
Tkatchenko, A. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

For the future researches in nuclear physics it is widely believed 
that the electromagnetic probe is a very useful tool. Therefore in 
1989 a preliminary study of a 4 GeV, 100% duty cycle accelerator 
was carried out. The accelerator consists essentially of a recirculat- 
ing linac using the superconducting cavities being developed at 
Saclay. Two nuclear physics experimental rooms would be fed si- 
multaneously at the 1.5 GHz RF frequency. Provisions could be 
made for a later upgrading of the accelerator up to 12 GeV, as rec- 
ommended by the French Academy of Sciences, although other 
approaches towards a 12 GeV electron accelerator are also under 
study. 


22127 (LA-12004-C, pp. 677-679) Beam performance and 
measurements on the RFQ1 accelerator. Arbique, G.M. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario (Canada)); Chidley, 
B.G.; de Jong, M.S.; McMichael, G.E.; Sheikh, J.Y. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

RFQ1 comprises a 50 keV dc injector and a cw radiofrequency 
quadrupole (RFQ) accelerator. The structure, designed to acceler- 
ate 75 mA of protons to an energy of 0.6 MeV, is a test bed for a 
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wide range of high-power RFQ experiments. The injector has deliv- 
ered 100% of the design current to the RFQ. The RFQ has 
accelerated up to 90% of design current at 1.5 Kilpatrick. A sum- 
mary of beam performance is presented and measurements are 
reported on the emittance and beam energy. 


22128 (LA-12004-C, pp. 620-622) KEK 2.5-GeV electron/ 
positron linac status and research activities. Asami, Akira (Na- 
tional Lab. for High Energy Physics, Ibaraki (Japan)). Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

Even though the annual operation time has exceeded 4,500 
hours for these three years, the operation rate reached more than 
98% in FY 1989 due to various improvements. A new attenuator 
and phase-shifter has been developed, and a_ considerable 
reinforcement of the positron focusing system is in progress. Con- 
struction of the Test Linac has begun, and research on the 
breakdown of alumina rf windows, multibunch instability in the 
linac, and plasma wakefield accelerators has begun. 


22129 (LA-12004-C, pp. 635-637) The Linear Superconduct- 
ing Accelerator (LISA) project at Frascati INFN laboratories. 
Aragona, A. (INFN, Frascati (Italy)); Bartalucci, S.; Biscari, C.; Boni, 
R.; Castellano, M.; Chimenti, V.; Di Pirro, G.; Faini, S.; Gallo, A.; 
Gambardella, U.; Ghigo, A.; Kulinski, S.; Marchetti, C.; Milardi, C.; 
Patteri, P.; Sanelli, C.; Serio, M.; SpatarLos Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123-: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The construction of a 25 MeV superconducting (SC) radio- 
frequency (RF) electron linac is in progress at Frascati INFN 
Laboratories. It will be a test machine for advanced technology ori- 
ented towards future linear colliders. In a first phase of the project 
the machine will be applied to realize an infrared FEL. In a second 
phase, in addition to the acquisition of general techniques reiated 
to SC RF acceleration, LISA will constitute the injector of a larger 
SC linac (ARES project). A description and a status of LISA and a 
few words of future developments follow. 


22130 (LA-12004-C, pp. 707-709) High-current, low-energy 
RF lon accelerator. Murin, B.P. (Moscow Radiotechnical Inst., 
(USSR)); Pirozhenko, V.M.; Plink, O.V. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123-—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
The main restriction of a beam current in low-energy RF ion ac- 
celerators is the coulomb particle repulsion. The simultaneous 
achievement of the accelerating and focusing fields high values is 
necessary to compensate for the high-current beam coulomb fields. 
That can be realized in the accelerating-focusing system with the 
resonator placed inside the focusing solenoid. According to estima- 
tions, the beam current limit by the transverse coulomb repulsion 
may be increased up to several amperes and higher by using the 
superconducting solenoid with the induction of 7-8 T. Theoretical 
and applied aspects of a beam current increase in ion linacs with 
superconducting solenoid focusing are considered. 


22131 (LA-12004-C, pp. 721-723) The delta-t tuneup proce- 
dure for the Fermilab linac. Owens, T.L. (Fermi National 
Accelerator Lab., Batavia, IL (United States)); McCrory, E.S. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The delta-t procedure provides a means of monitoring and set- 
ting to design values the phase and amplitude of fields within a 
linear accelerator. Deviations from design values of energy enter- 
ing an accelerator module can also be determined. The procedure 
will be used to tune the upgraded linac under construction at Fer- 
milab. Results of preliminary tests of the technique on the existing 
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200 MeV linac show qualitative trends in agreement with analysis. 
Quantitative comparisons show some differences. 


22132 (LA-12004-C, pp. 746-748) 7MeV-proton linac. 
Iwashita, Y. (Kyoto Univ. (Japan)); Inoue, M.; Ego, H.; Okamoto, 
H.; Kakigi, S.; Shirai, T.; Fujita, H.; Fukunga, K.; Takekoshi, H.; 
Sawamura, M. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The construction of a 7MeV-433MHz proton linac was started at 
1986. The accelerator was installed in a new building at the Uji 
campus of Kyoto University in 1988. The accelerator system, the 
RF control system and the vacuum system are described. 


22133 (LA-12004-C, pp. 770-772) Laser interferometer for 
the precise alignment of a linear accelerator. Ogawa, Yujiro 
(National Lab. for High Energy Physics, Ibaraki (Japan)); Suzuki, 
Toshikazu; Furukawa, Kazuro; Asami, Akira; Sato, Isamu. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Since the beam spot size reaches nanometers at a final focusing 
region in future linear colliders, vibration displacement must be 
suppressed to the order of nanometers, which will be called 
dynamic alignment hereafter. A technique involving laser interfer- 
ometers allows such precise measurements of the displacements 
of accelerator components. In the alignment of linear accelerators, 
the most important quantity to be measured is transverse to the 
laser direction, which defines a reference line. In order to realize it, 
the possibility of using phase conjugate mirrors with a laser inter- 
ferometer was investigated. 


22134 (LA-12004-C, pp. 776-777) Choice of the block- 
scheme of 1-1.5 GeV 300mA linear accelerator. Kapchinskiy, 
I.M. (Inst. for Theoretical and Experimental Physics, Moscow 
(USSR)). Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The consideration of some questions related to design of 1-1.5 
GeV proton linac is associated with the efforts to solve fuel cycle 
long-lived radioactive waste management problems. The proposed 
linac consists of three parts: (1) Initial part comprising electrostatic 
injector and 3-5 MeV RFQ; (2) Middle part providing acceleration 
up to the energy of 100-150 MeV; (3) Main part, where protons 
reach the energy of 1-1.5 GeV. Thus, in the opinion of the authors 
the optimum block-scheme of 100% duty factor high current linear 
accelerator should comprise RFQ as the initial part, Alvarez tank 
with rare-earth magnet quadrupoles as the middle part and the An- 
dreev's structure (DAW) as the main part. 


22135 (LA-12004-C, pp. 778-781) High current ion linacs 
for transmutation of long-lived wastes. Blagovolin, P.P. (Inst. for 
Theoretical and Experimental Physics, Moscow (USSR)); Chuvilo, 
1.V.; Kapchinskiy, 1.M.; Lazarev, N.V. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123-: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
Nuclear power development not once has created the tasks that 
required the implementation of accelerator technology. However, 
the increasing attention to ecologic problems stimulated the devel- 
opment of the technology for transmutation of long-lived nuclides 
contained in wastes produced by NPP reactors. Some actinides 
and neutron-scarce nuclei can be treated in special nuclear burner 
reactors. Unfissioning long-lived wastes and especially neutron- 
redundant nuclei can be transmuted into short-lived and stable 
nuclei only in accelerator targets. To such wastes along with some 
fission products as °°Sr and 'S7Cs one can consider products of 
neutron activation of reactor constructional elements ('4C, 5°Ni, 
etc.). After decommissioning of the reactor the question of reliable 





disposal of radioactive wastes becomes very important. In case of 
wide use of nuclear power plants and bearing in mind strict regula- 
tions for the disposal of very long-lived wastes (T, 2 >> 100 years) 


the application of accelerators for transmutation becomes very at- 
tractive. 


22136 (LA-12004-C, pp. 782-784) ISTRA-10 linear proton 
accelerator start-up. Andreev, V.A. (inst. for Theoretical and Ex- 
perimental Physics, Moscow (USSR)); Artemov, V.S.; Chuvilo, I.V.; 
Kapchinskiy, |.M.; Kozodaev, A.M.; Kolomiets, A.A.; Kosjak, V.S.; 
Kuzmin, Ju.N.; Kujbida, R.P.; Kurakin, V.V.; Lazarev, N.V.; Lipkin, 
1.M.; RaskopiLos Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

ISTRA-10 linear proton accelerator was launched at ITEP. It con- 
sists of the initial part with RFQ structure and the main part which 
is Alvarez tank with permanent magnet quadrupoles (PMQs). The 
Alvarez tank is excited at the frequency (297 MHz) double higher 
than the RFQ. Between the initial part and the main part the 
matching channel is mounted comprising the buncher and the drift 
part. ISTRA-10 linac is the first part of ISTRA-56 linac (56 MeV, 
150-200 mA pulse current) which will be used as the injector of 
ITEP proton synchrotron and also will serve as a pulse prototype 
of high current accelerators needed for radiopharmachemicals pro- 
duction, material irradiation tests and for solving of some nuclear 
power tasks. During the start-up of ISTRA-10 linac the proton en- 
ergy at the output was measured by the magnetic analyzer. The 
calibration of RF fields in the cavities was carried out by determin- 
ing their threshold levels. Enough acceptance of the focusing 
channel in the Alvarez tank provided transportation of 3 MeV beam 
from the RFQ to the measuring channel through the Alvarez tank 
in the absence of RF field in the tank. 


22137 
bunch energy variation for an e*e~ linear collider. Houck, T.L. 
(Lawrence Livermore National Lab., CA (United States)). Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract W-7405-ENG-48. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Recent studies concerning optimization parameters for ete- su- 
per linear colliders use multiple particle bunches for each rf pulse 
to increase the luminosity and overall efficiency. Requirements for 
final focusing of the beams severely restrict the bunch to bunch 
energy variation during the rf pulse. To accurately determine the 
accelerating fields and energy variation, the dispersion related 
transient behavior of the rf drive pulse must be considered. A nu- 
merical study of dispersion effects on several different accelerating 
structures is presented. 


(LA-12004-C, pp. 727-729) Dispersion and inter- 


22138 (LA-12004-C, pp. 730-732) Design constraints for 
elect linear colliders. Mondelli, A. (SAIC, McLean, 
VA (United States)); Chernin, D. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A prescription for examining the design constraints in the e*-e- 
linear collider is presented. By specifying limits on certain key 
quantities, an allowed region of parameter space can be pre- 
sented, hopefully clarifying some of the design options. The model 
starts with the parameters at the interaction point (IP), where the 
expressions for the luminosity, the disruption parameter, beam- 
strahlung, and average beam power constitute four relations 
among eleven IP parameters. By specifying the values of five of 
these quantities, and using these relationships, the unknown pa- 
rameter space can be reduced to a two-dimensional space. Curves 
of constraint can be plotted in this space to define an allowed op- 
erating region. An accelerator model, based on a modified, scaled 
SLAC structure, can then be used to derive the corresponding 
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parameter space including the constraints derived from power con- 
sumption and wake field effects. The results show that longer, 
lower gradient accelerators are advantageous. 


22139 (LA-12004-C, pp. 792-796) Design study for a 500 
GeV linear collider. Weiland, T. (Technische Hochschule Darm- 
stadt, (West Germany)). Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123-—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The feasibility of a 500 GeV..m. linear collider has been studied, 
which is based almost entirely on conventional rf-technology. The 
basic components are S-band travelling wave, constant-gradient 
accelerating structures and 130 MW klystrons. 3 GeV damping 
rings are used to produce extremely small emittances in both 
planes which are in the same range than these of the next genera- 
tion synchrotron light sources. In both cases, the envisaged 
methods concerning stability and feedback give rise to the assump- 
tion, that the proposed values can be reached today. Also very 
strong focusing and a dedicated chromatic correction scheme near 
the interaction region is necessary to reach spot sizes that have 
riot been produced yet. The author presents a status report of the 
investigations that have recently been started. Already at this early 
stage of the studies it seems that such a collider is technically fea- 
sible and could indeed be built in this decade. 


22140 (LA-12004-C, pp. 805-809) Wakefield accelerators. 
Simpson, J.D. (Argonne National Lab., IL (United States)). Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract W-31109-ENG-38. (CONF-9009123-—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The search for new methods to accelerate particle beams to 
high energy using high gradients has resulted in a number of can- 
didate schemes. One of these, wakefield acceleration, has been 
the subject of considerable R and D in recent years. This effort has 
resulted in successful proof of principle experiments and in in- 
creased understanding of many of the practical aspects of the 
technique. Some wakefield basics plus the status of existing and 
proposed experimental work is discussed, along with speculations 
on the future of wake field acceleration. 


22141 (LA-12004-C, pp. 810-814) The BNL Accelerator Test 
Faclilty. Batchelor, K. (Brookhaven National Lab., Upton, NY 
(United States)). Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). in Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The design of the Brookhaven National Laboratory Accelerator 
Test Facility is presented including the design goals and computa- 
tional results. The heart of the system is a radiofrequency electron 
gun utilizing a photo-excited metal cathode followed by a conven- 
tional electron linac. The Nd:YAG laser used to drive the cathode 
with 6 ps long pulses can be synchronized to a high peak power 
CO? laser in order to study laser acceleration of electrons. Current 
operational status of the project is presented along with early beam 
tests. 


22142 (SAND-92-0770C) Shielding analyses for repetitive 
high energy pulsed power accelerators. Jow, H.N. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Rao, D.V. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-920606-19: American Nuclear Society 
annual meeting, Boston, MA (United States), 7-12 Jun 1992). Or- 
der Number DE92015004. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories (SNL) designs, tests and operates 
a variety of accelerators that generate large amounts of high en- 
ergy Bremsstrahlung radiation over an extended time. Typically 
groups of similar accelerators are housed in a large building that is 
inaccessible to the general public. To facilitate independent opera- 
tion of each accelerator. test cells are constructed around each 
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accelerator to shield it from the radiation workers occupying sur- 
rounding test cells and work-areas. These test cells, about 9 ft. 
high, are constructed of high density concrete block walls that pro- 
vide direct radiation shielding. Above the target areas (radiation 
sources), lead or steel plates are used to minimize skyshine radia- 
tion. Space, accessibility and cost considerations impose certain 
restrictions on the design of these test cells. SNL Health Physics 
division is tasked to evaluate the adequacy of each test cell design 
and compare resultant dose rates with the design criteria stated in 
DOE Order 5480.11. In response SNL-Health Physics has under- 
taken an intensive effort to asses existing radiation shielding codes 
and compare their predictions against measured dose rates. This 
paper provides a summary of the effort underway and its results. 


22143 (SLAC-378, pp. 143-164) The next linear collider. 
Ruth, R.D. (Stanford Linear Accelerator Center, CA (United 
States)). Stanford Linear Accelerator Center, Menio Park, CA 
(United States). Jan 1991. (CONF-900799-: 18. SLAC summer in- 
stitute on particle physics: heavy quarks and gauge bosons, 
Stanford, CA (United States), 16-27 Jul 1990). In Gauge bosons 
and heavy quarks: Proceedings of Summer Institute on Particle 
Physics. 528p. Order Number DE91011248. Source: OSTI; NTIS; 
INIS. 

There is now broad agreement in the high energy physics com- 
munity that to continue exploring the energy frontier in e*e— 
interactions, one will have to abandon circular colliders and adopt 
linear colliders. This realization has led to active research through- 
out the world towards the next generation of linear colliders. The 
past few years have seen great strides in the understanding of 
both the accelerator physics and the technology of linear colliders. 
Scientists are now at the point where they can discuss in fair detail 
the design of such a Next Linear Collider or NLC. The two key de- 
sign parameters of the NLC are its energy and luminosity. A broad 
consensus has emerged over the past couple of years that the en- 
ergy should be 0.5 TeV (total electron pius positron energy), 
upgradable to at least 1.0 TeV. One reason for this choice of en- 
ergy range is the great potential of such a collider for significant 
high-energy physics research in the era of the SSC. Another is that 
this energy range is a natural next step; it is a factor of 5 to 10 be- 
yond that of the present Stanford Linear Collider (SLC). In order to 
obtain a sufficient event rate to perform detailed measurements, 
the luminosity of the collider should increase with the square of its 
energy. For an NLC in the TeV energy range, a luminosity of 10°° 
— 10% cm-*s—" is required. 


22144 (SSCL-516) Emittance growth caused by magnet vi- 
brations In SSC. Stupakov, G.V. Superconducting Super Collider 
Lab., Dallas, TX (United States). Mar 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331—19: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92014186. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Magnet vibrations may be caused by ground motions in the col- 
lider. The vibrations can be characterized as high-frequency (in the 
range of Hz or tens of Hz) noise. High-frequency noise resonates 
with the betatron oscillations causing fast emittance growth of the 
beam. Analytical results indicate a tolerable vibration level that is 
not harmful for the beams. Estimations for the ambient low- 
frequency noise show that in typical conditions it is of no danger 
for the collider. 


22145 (SSCL-Preprint-35) SSCL magnet systems quality 
program implementation for laboratory and industry. Warner, 
D.G. (Superconducting Super Collider Lab., Dallas, TX (United 
States)); Bever, D.L. Superconducting Super Collider Lab., Dallas, 
TX (United States). Mar 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331-48: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92014895. Source: OSTI; NTIS; GPO Dep. 

The development and delivery of reliable and producible mag- 
nets for the lucting Super Collider laboratory (SSCL) 
require the teamwork of a large and diverse workforce composed 
of personne! with backgrounds in laboratory research, defense, 
and energy. The SSCL Magnet Quality Program is being 
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implemented with focus on three definitive objectives: (1) commu- 
nication of requirements, (2) teamwork, and (3) verification. 
Examination of the SSCL Magnet Systems Division’s (MSD) cur- 
rent and planned approach to implementation of the SSCL Magnet 
Quality Program utilizing these objectives is discussed. 


22146 (SSCL-Preprint-83) GIS/FIS development for the 
SSC. Oslin, A.; Butalla, M. Superconducting Super Collider Lab., 
Dallas, TX (United States). Mar 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331—11: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92013953. Source: OSTI; NTIS; INIS; GPO Dep. 

Throughout all phases of the Superconducting Super Collider 
Laboratory (SSCL) project life decisions will be made on how to 
manage complex interactions of components, systems, and people 
with each other and with their environment at both micro and 
macro scales. The SSC has a distinct advantage compared to 
other large projects constructed and operated in the past, for even 
in the early phases scientists and engineers can use computer 
technology to provide faster computation and better modeling ca- 
pability to resolve conflict and to make design, construction, and 
installation decisions. Computer systems today let us go beyond 
just making pictures of the components and objects under consid- 
eration. Not only can we know what objects look like, but we can 
visualize what and where they are, how they fit together to make 
networks, and how the networks relate to other types of objects 
and networks. Two such computer-based systems that relate object 
position and attributes to one another are Geographic Information 
Systems (GIS) and Facility Information Systems (FIS). 


22147 (SSCL-Preprint-84) Overview of SSC accelerator re- 
quirements. Dugan, G. Superconducting Super Collider Lab., 
Dallas, TX (United States). Mar 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331-—47: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92014896. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper will present a general overview of the requirements of 
the Superconducting Super Collider (SSC) accelerators. Each ac- 
celerator in the injector chain will be discussed separately, followed 
by a discussion of the collider itself. In conclusion, the top level re- 
quirements of the overall accelerator system will be presented. For 
each accelerator, the primary operating parameters will be pre- 
sented in tabular form. A brief narrative discussion of the principal 
technical features of each machine will be given. Finally, the princi- 
pal technical design challenges for the machine will be noted, 
together with the currently planned solution to these challenges. 


22148 (SSCL-Preprint-86) Hydrogen desorption and the 
search for the Higgs. Maschke, A.W. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Mar 1992. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-9204137—-1: 5. international workshop on 
desorption induced by electronic transitions, Taos, NM (United 
States), 1-4 Apr 1992). Order Number DE92013464. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two large proton colliding beam projects are now under way, 
with their main goal being the discovery of the Higgs boson, the 
key to symmetry breaking in the Standard Model of strong and 
electroweak interactions. Both the Large Hadron Collider (LHC), to 
be built in the LEP tunnel at CERN, and the Superconducting Su- 
per Collider (SSC) underway in Texas require superconducting 
magnets, and therefore can tolerate only very small losses from 
beam-gas interactions before energy deposition in the magnets be- 
comes prohibitive. Therefore, a very good vacuum is required. The 
biggest obstacle to achieving good vacuum is photodesorption of 
hydrogen from synchrotron radiation emitted by the proton beams. 


22149 (SSCL-Preprint-88) Systems Engineering at the Su- 
perconducting Super Collider. Nonte, J. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331-13: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 


























Mar 1992). Order Number DE92013951. Source: 
INIS; GPO Dep. 

Systems Engineering at the Superconducting Super Collider Lab- 
oratory has made significant advances in the past year. It is 
heavily influenced by organizational changes, specifically the 
changes of the Project Manager. Technical documentation now in- 
cludes the project plans necessary to guide the establishment and 
maintenance of the cost, schedule, and technical baselines. Speci- 
fication and interface document preparation are progressing at a 
rapid pace to support the pace of construction and procurement. 
Speciality engineering has matured as evidenced by the comple- 
tion of the first safety analysis report for the Accelerator Surface 
String Test and by the reallocation of reliability requirements to the 
individual components per an assumed operating scenario. 


OSTI; NTIS; 


22150 (SSCL-Preprint-91) Medical surveillance of em- 
ployee health at the Superconducting Super Collider 
Laboratory. Chester, T.J. Superconducting Super Collider Lab., 
Dallas, TX (United States). Mar 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331-20: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92013962. Source: OSTI; NTIS; INIS; GPO Dep. 

Medical surveillance can best be defined as conducting specific, 
targeted medical examinations at pre-determined intervals for the 
purpose of assessing whether individuals have suffered work- 
related iliness or injury. The objectives of the medical examinations 
are to determine if there is any evidence of iliness or injury and to 
determine whether any illness or injury found is occupationally re- 
lated. If illness or injury is found, the employee under medical 
surveillance can be referred for immediate treatment. Other em- 
ployees in the same work group can be examined, and any 
hazardous defects in the workplace can be corrected. Additional 
objectives of these periodic examinations are to determine whether 
the employee's health status and physical fitness continue to be 
compatible with the safe performance of his assigned job tasks; to 
contribute to employee health maintenance by providing the oppor- 
tunity for early detection, treatment, and prevention of disease or 
injuries; and to provide a documented record status that can be 
used in analysis of the health of the work group as a whole. 


22151 (SSCL-SR-1183) Summary and presentation of the 
international workshop on beam induced energy deposition 
(issues, concerns, solutions). Soundranayagam, R. (ed.). Super- 
conducting Super Collider Lab., Dallas, TX (United States). Nov 
1991. 647p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-9111225— 
Summ.: International workshop on beam induced energy 
deposition, Dallas, TX (United States), 19-21 Nov 1991). Order 
Number DE92014757. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: energy deposition and radiation shielding 
in antriproton source at FNAL; radiation issues/problems at RHIC; 
radiation damage to polymers; radiation effects on optical fibre in 
the SSC tunnel; capabilities of the Brookhaven Radiation Effects 
Facility; the SSC interaction region; the FLUKA code system, modi- 
fications, recent extension and experimental verification; energy 
particle transport calculations and comparisons with experimental 
data; Los Alamos High Energy Transport code system; MCNP fea- 
tures and applications; intercomparison of Monte Carlo codes 
designed for simulation of high energy hadronic cascades; event 
generator, DTUJET-90 and DTUNUC; Preliminary hydrodynamic 
calculations of beam energy deposition; MESA code calculations of 
material response to explosive energy deposition; Smooth particle 
hydrodynamic; hydrodynamic effects and mass depletion phenom- 
ena in targets; beam dump: Beam sweeping and spoilers; Design 
considerations to mitigate effects of accidental beam dump; SSC 
beam abort and absorbed; beam abort system of SSC options; un- 
conventional scheme for beam spoilers; low 6 quadrupoles: 
Energy deposition and radioactivation; beam induces energy 
sition in the SSC components; extension of SSC-SR-1033 
approach to radioactivation in LHC and SSC detectors; energy de- 
position in the SSC low-6 IR-quads; beam losses and collimation 
in the LHC; and radiation shielding around scrapers. 
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Refer also to citation(s) 22120, 22144, 22347, 22349, 22529, 23284 


22152 (BNL-47376) Optics of beam transport in the NSLS 
uv-FEL. Zhang, X.; Kramer, S.L.; Wachtel, J. Brookhaven National 
Lab., Upton, NY. (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-920315-37: 3. European particle accelerator 
conference, Berlin (Germany), 24-28 Mar 1992). Order Number 
DE92014166. Source: OSTI; NTIS; INIS; GPO Dep. 

The NSLS-FEL is designed as a single pass FEL to generate ra- 
diation 1 mJ per pulse (10 psec) in 10-* bandwidth, with 
continuously tunable wavelength in the range 100-300 nm. A su- 
perconducting, recirculating linac provides electron beams of 
energy 20 MeV to 260 MeV at 4x mm mrad normalized rms emit- 
tance with less than 0.1% momentum spread and 2 mm rms bunch 
length. The optics in this machine is seriously restricted by the re- 
quirement to not degrade the electron beam quality. We present a 
lattice design for the transport lines to be used in beam injection, 
linac focussing and recirculations. These beam lines are tuned to 
be linearly achromatic and isochronous, to avoid beam breakup in 
the cavities, and to minimize second order distortions of the emit- 
tance. Special transport lines are designed that allow rapid 
switching of the electron beam to drive two different FEL wigglers. 
This provides the for up to four simultaneous, high 
power, independently energy tuned laser beam. 


22153 (BNL-47477) Diffusion rate for the emittance growth 
due to periodic crossings of nonlinear coupled resonances. 
Shi, J. (Texas Univ., Houston, TX (United States). Dept. of 
Physics); Gluckstern, R.L.; Ohnuma, S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 4p. by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
;AS05-80ER10666 ;FG05-87ER40374. (CONF-920315-35: 3. Eu- 
ropean particle accelerator conference, Berlin (Germany), 24-28 
Mar 1992). Order Number DE92014017. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Assuming that many betatron oscillations occur between cross- 
ings so that the betatron phase is uncorrelated from one crossing 
to the next, we estimate the diffusion rate for the emittance growth 
due to periodic crossing of coupled nonlinear resonances. k was 
shown that the diffusion rate is more or less independent of the fre- 
quency, but it is inversely proportional to the modulation amplitude. 


22154 (DOE/ER/40374-48) Study of loss factor for slots in 
the vacuum chamber. Chae, Yong-chul; Teng, L.C. Argonne Na- 
tional Lab., IL (United States). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;FG05-87ER40374. (ANL/CP-73088;CONF-910505-29: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (United States), 
6-11 May 1991). Order Number DE91011861. Source: OSTI; 
NTIS; GPO Dep. 
Using 3-D wakefield calculation program MAFIA, the longitudinal 
loss factor (energy lost by the beam) and the transverse loss factor 
kick experienced by the beam) are systematically stud- 
ee eee 
When the bunch i the slot, we find that simulation re- 


pare the loss from a long slot with the loss from a number of holes 
whose diameter is equal to the slot width and covering roughly the 
same area as the slot. 3 refs., 4 figs. 


22155 (FNAL/C-91/140) Prospects for tunes near the inte- 
ger at the Fermilab PBAR-P Collider. Siergiej, D.; Ankenbrandt, 
C.; Finley, D.; Goderre, G.; Johnson, R.P.; Zhang, P. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). May 1991. 4p. 

by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000 ;FG05-87ER40374. (DOE/ER/40374— 
50;CONF-910505-—284: 1991 Institute of Electrical and Electronics 
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Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-11 May 1991). Order Number 
DE91014078. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of experiments with the Tevatron collider has been 
made which has a goal the operation of the machine with betatron 
tunes near 19.05. Experiments near the integer working point are 
described, including closed orbit control, and emittance growth due 
to power supply noise. Results from a pbar-p store with large pbar 
tunes shifts and tunes near the integer are described. 4 refs., 3 
figs. 


22156 (KlYal-89-31) Dispersion and monochromatization 
in the system of U-240 cyclotron beam transportation. Pashin, 
V.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1989. 22p. (in Russian). Order Number DE92629946. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The matrix calculation method of beam focusing and dispersion 
is used. It is shown, that monochromatization in experimental halls 
of U-240 cyclotron may be increased 8-12 times by bending mag- 
nets and diaphragming. The achromatic diclination by the first 45 
deg magnet decreases 6-8 times the horizontal envelope where 
the following cross-over take places. The practical recommenda- 
tions are given and the tables with calculation results of specific 
variants are presented. 4 refs.; 2 figs.; 3 tabs. 


22157 (LA-12004-C, pp. 39-41) RFQ lens for low energy 
lon beam focusing. Swenson, D.A. (Science Applications Interna- 
tional Corp., San Diego, CA (United States)); Gillings, D.D.; 
Hoffert, W.J.; Schmidt, S.R. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A new application for RFQ focusing has been identified, namely 
that of preparing low energy charged particle beams for injection 
into RFQ linacs. The relatively large-diameter, short-focal-length re- 
quirement of this application has proven difficult to satisfy with 
conventional, static, electric or magnetic, quadrupole or solenoid, 
lens elements. The RFQ lens offer some unique capabilities for this 
application: (1) being electric in nature, the RFQ lens is particularly 
effective for low energy ion beams, (2) being rf in nature, the RFQ 
lens can have arbitrarily short periods in the focal structure, which 
can produce near-symmetrical action on the beam in both trans- 
verse planes, and (3) being primarily two-dimensional in nature, 
the RFQ lens offers less aberrations to the beam than a highly 
three dimensional array of quadrupole lenses. The RFQ lens, used 
as suggested here, may represent an important new element for 
low energy beam transport systems. The lens exhibits a net focus- 
ing in both transverse planes, maintains a near circular beam 
throughout the lens, has no frequency or phase constraint to sub- 
sequent linac structures, has acceptable surface field strengths, 
and is tunable, simultaneously in both transverse planes, by rf am- 
plitude A 10-inch-diameter, 3.5-inch-long, 300-MHz RFQ lens unit, 
comet2 with a 20-kW, close-coupled, rf power system has been 
designed, fabricated and tested. Features of the design, fabrica- 
tion, tuning and excitation will be presented. Results of the 
preliminary beam tests are described. 


22158 


(LA-12004-C, pp. 99-101) Computer design and dy- 
namics of the quasi-Alvarez linac. Lapostolle, P. (CERN, 
Geneva (Switzerland)); Tanke, E.; Vretenar, M.; Warner, D.J.; 
Valero, S. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 


the 1990 linear accelerator conference. 
DE91009298. Source: OSTI; NTIS; INIS. 

A possible structure for the Linac of the CERN heavy ion com- 
plex is the quasi-Alvarez. This has superperiods including 26) cells 
and 62 cells with focusing quadrupoles only in the longer cells. The 
authors have applied a new fully relativistic general formalism to 
three stages of the design. Firstly the longitudinal dimensions are 
defined via prescribed synchronous phase and electric field laws, 
using cavity complications to derive the axial fields. Then the trans- 
verse matching and quadrupole parameters are checked. Finally, 
multiparticle dynamics computations are used to investigate cou- 
pling and emittance, variation between 0.25 MeV/u and 4.2 MeV/u. 
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22159 (LA-12004-C, pp. 135-137) HEM,, modes revisited. 
Wang, J.W. (Stanford Univ., CA (United States)); Loew, G.A. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract ACO3-76SF00515. (CONF-9009123-: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Concern with emittance growth in future multi-bunch linear collid- 
ers has rekindled interest in HEM,, dipole modes (sometimes also 
called TM;,-like or TE,,-like) in disk-loaded waveguides. The avail- 
ability of modem computer codes (URMEL. MAFIA) makes it 
possible to gain a deeper understanding of these modes and their 
properties. This paper presents w-§ dispersion diagrams, field con- 
figurations and transverse shunt impedances for the HEM,, modes 
as a function of iris aperture. The transition between forward and 
backward waves of the various branches is explored. This informa- 
tion serves as background material for another paper at this 
conference which reports recent work on linac structures in which 
these modes are damped or detuned. 


22160 (LA-12004-C, pp. 297-299) A scheme to compensate 
the transient beam loading in TW electron linacs. Jialin Xie 
(Brookhaven National Lab., Upton, NY (United States)); Renshan 
Zhang. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. §&45p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A scheme to compensate the transient beam loading of the TW 
electron linac operated in multi-bunch mode is described. The pro- 
posed method is to excite an auxiliary cavity located at the end of 
the accelerator section with the residual rf power, which comes out 
of the section after one filling time, with properly adjusted phase 
and amplitude of the field. The transient energy gain of the electron 
beam in passing through the cavity will compensate the transient 
energy loss due to beam loading in the accelerator section. The 
parameters of ATF of Brookhaven National Laboratory are used for 
calculation as an example to illustrate the result of computation. 


22161 (LA-12004-C, pp. 300-302) Beam loading studies at 
CEBAF. Krafft, G.A. (Continuous Electron Beam Accelerator Facil- 
ity, Newport News, VA (United States)); Simrock, S.N.; Mahoney, 
K.L. Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract ACO5-84ER40150. (CONF-9009123-—: 1990 Linear accel- 
erator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

When the CEBAF accelerator operates at 200 »A beam current, 
the superconducting cavities run with high beam loading. The CE- 
BAF RF system (including the cavities, klystrons, and control 
systems) has been measured to obtain the response to low fre- 
quency current fluctuations and to obtain the transient response to 
rapid changes in the beam current. The data were collected both 
through RF tests where beam pulses are simulated by RF pulses 
and through beam tests. Both closed loop and open loop measure- 
ments were made, and the results are compared to detailed SPICE 
numerical simulations. It is concluded that CEBAF will operate with 
high control under a wide variety of loads. 


22162 (LA~12004-C, pp. 306-308) Cumulative beam 
breakup in radio-frequency linacs. Bohn, C.L. (Argonne National 
Lab., IL (United States)); Delayen, J.R. Los Alamos National Lab., 
NM (United States). Mar 1991. DOE Contract W-31109-ENG-38. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

An analytic model of cumulative beam breakup has been devel- 
oped which is applicable to both low-velocity ion and high energy 
electron linear accelerators. The model includes arbitrary velocity, 
acceleration, focusing, initial conditions, beam-cavity resonances, 
and variable cavity geometry and spacing along the accelerator. 
The model involves a ‘continuum approximation’ in which the trans- 
verse kicks in momentum imparted by the cavities are smoothed 
over the length of the linac. The resulting equation of transverse 





motion is solved via the WKBJ method. Specific examples are dis- 
cussed which correspond to limiting cases of the solution. 


22163 (LA-12004-C, pp. 312-314) PARMTEQ calculations 
on beam dynamics In a frequency variable RFQ. Deitinghoff, H. 
(J. W. Goethe Univ., Frankfurt am Main (West Germany)); 
Schempp, A. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

An RFQ is built for postacceleration of clusters at the accelerator 
facility of IPN, Lyon. The frequency of the RFQ is between 80 and 
110 MHz, which allows the acceleration of clusters in a wide range 
of masses and energies. Beam dynamics calculations are pre- 
sented and their results are discussed for a few specific examples. 


22164 (LA-12004-C, pp. 315-317) A new dynamics code 
DYNAC for electrons, protons and lons in linacs with 
long accelerating elements. Meot, F. (CEN-Saclay, Gif-sur-Yvette 
(France)); Valero, S.; Tanke, E.; Lapostolle, P. Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

A new simulation program has been made for linacs, applicable 
to heavy ion machines with independent long cavities (including the 
possibility of entering in the same bunch, ions of different charge 
state). This program applies also to superconducting multicell cavi- 
ties for electrons and, with the inclusion of space charge, will apply 
to proton linacs. Apart from the introduction of a matrix formalism, 
it follows the same approach as proposed in 1965 by one of the 
authors and used in standard codes like PARMILA and MAPRO. 
Its range of validity, however, has been extended to long accelerat- 
ing elements where, instead of second order corrections, as 
suggested in 1986, other simpler averaging methods are used. In 
addition, for the transverse motion, the introduction of reduced 
canonical variables simplified the expressions and increased the 
accuracy. The precision over one accelerating element has been 
shown to be appreciably better than 1% with the help of a comple- 
mentary step by step integration routine of Hamiltonian form, 
always accessible in the code. 


22165 


(LA-12004-C, pp. 318-320) Damping of higher-order 
modes In electron linacs. Huelsmann, P. (int. fuer Angewandte 
Physik, Frankfurt am Main (West Germany)); Kurz, M.; Klein, H.; 


Schempp, A. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Future linear e*-e—-colliders will operate at frequencies up to ten 
times higher than existing machines. Therefore beam induced ef- 
fects like long range and short range wakes cannot be neglected. 
They are capable of severely deteriorating beam quality. The most 
dangerous modes existing in an iris structure are evaluated and it 
is shown to which extent they can be suppressed. Experimental 
work has been done determining low Q-values using a simple and 
precise measurement technique. First results are presented. 


22166 (LA-12004-C, pp. 321-325) Effect of tank sequencing 
on CCL accelerators. Paulson, C.C. (Grumman Space Systems 
Division, Princeton, NJ (United States)); Hartley, R.A. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

For some high energy accelerator applications, coupled cavity 
structures provide the most efficient means of ion acceleration. 
This paper describes the results of a beam dynamics study into the 
effects of the use of various tanking sequence schemes on beam 
dynamics. The study was performed using two recently developed 
codes; a central particle pre-processor code and a multi-particle 
PIC CCL design code - ‘PARMCCL.’ Particular attention is paid to 
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transverse and longitudinal emittance growth. For a portion of the 
study, a particle distribution derived from PARMILA was used to 
prevent a free energy driven (changing of beam distribution) emit- 
tance growth. Additionally TRACE-3D has been modified to provide 
a matched beam for the CCL tanks. 


22167 (LA-12004-C, pp. 326-328) RFQ beam dynamics 
model development. Todd, A.M.M. (Grumman Space Systems Di- 
vision, Princeton, NJ (United States)); Reusch, M.F. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

A generalized electric multipole coefficient fitting code, VFIT, that 
has been developed to match arbitrary RFQ vane profiles to high 
accuracy is described. These coefficients of a generalized potential 
are then passed to a modified version of PARMTEQ which per- 
forms the RFQ beam dynamics in the presence of arbitrary vane 
errors. For a particular high brightness mass 2 RFQ design, the re- 
sults of both symmetric and asymmetric vane displacement errors 
are presented. The resultant performance degradation due to the 
induced dipole mode is found to be small at conventional tolerance 
levels (1 mil) and above. The effect of machining the vanes 
according to a two-term potential or constant transverse radius pre- 
scription is also examined. Only an n = 1, m = 4 octopole, and to a 
lesser extent an n = 0, m = 6 dodecapole term, are found to lead 
to serious transmission performance degradation at high values of 
the cell modulation factor combined with small values of 6X2r. 
and p/t,.. For the mass 2, p = 3/4 r,, RFQ considered, the trans- 
mission drops an additional 13% with the constant transverse 
radius cut. Further, the additional losses are in the high energy ac- 
celerating section of the device. 


22168 (LA-12004-C, pp. 329-331) New beam-dynamics de- 
sign procedure for RFQs. Ueno, A. (National Lab. for High Energy 
Physics, Ibaraki (Japan)); Yamazaki, Y. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

So far, two computer programs have typically been used for the 
beam-dynamics design of radio-frequency quadrupole (RFQ) 
linacs. One is RFQUIK developed for high-current proton linacs. 
The other is GENRFQ developed for low-current heavy-ion linacs. 
In order to optimize the design of RFQs, especially intermediate- 
beam current RFQs, a new guidelines is proposed by keeping the 
longitudinal acceptance constant for the design current in the gen- 
tle buncher. The acceleration efficiency in the acceleration section 
is also improved by gradually increasing the modulation factor un- 
der the condition of a constant transverse acceptance. An RFQ 
linac designed with these guidelines was simulated by using the 
code PARMTEQ. A good transmission efficiency and a small longi- 
tudinal emittance for a relatively short cavity length were obtained 
with this design procedure. 


22169 (LA-12004-C, pp. 332-334) Numerical models of 
beam dynamics in ion induction linacs. Freeman, J.R. (Sandia 
National Lab., Albuquerque, NM (United States)); Wagner, J.S. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The authors have written a numerical simulation code to study 
beam dynamics in ion induction linear accelerators. The code is 
used to study axial beam expansion for a particular example. Volt- 
age ramping of the gap reduces the expansion. The code is also 
used to study the longitudinal instability. The instability grows and 
saturates after increasing the axial divergence. 


22170 (LA-12004-C, pp. 335-337) The Fermilab upgrade 
linac: Dynamics design process. Oleksiuk, L. (Fermi National 
Accelerator Lab., Batavia, IL (United States)); MacLachlan, J.; 
Mills, F. Los Alamos National Lab., NM (United States). Mar 1991. 
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(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The Fermilab Coupled Cavity Linac requires dynamics design 
procedures that predict 805 MHz rf synchronization, non-linear 
emittance dilution and system error aspects of the device. Full 3-D 
beam simulations using three separate codes have shown the 
need for a central orbit monitor to detect desynchronization implicit 
in the longitudinal dynamics of coupled cavity devices. The new 
linac section accepts a 116 Mev (200 MHz) DTL beam, requiring a 
transition matching section, before actual 805 MHz acceleration be- 
gins. This requirement places significant constraints on phase 
space acceptances of the side coupled structure. The authors de- 
scribe special aspects of the design codes used to verify these 
system attributes, with particular attention to the effect of system 
errors and rf noise on the beam performance. Results of beam 
loss simulations, using a PIC model of beam halo based on current 
knowledge of the 200 Mev beam is discussed. 


22171 (LA-12004-C, pp. 338-340) Beam dynamics design 
of a pion linac. Nath, S. (Los Alamos National Lab., NM (United 
States)); Swain, G.; Garnett, R.; Wangler, T.P. Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The authors have conducted a study of a superconducting linac 
to accelerate pions produced at LAMPF from 400 or 500 MeV to 
925 MeV kinetic energy. For such a linac, it is necessary (1) to 
keep the machine as short as practical in order to minimize the loss 
of beam due to particle decay, and (2) to tailor the beam to achieve 
the maximum flux within the desired momentum bite at the exit. 
The interplay of these and other considerations with the transverse 
and longitudinal beam dynamics is discussed, and is illustrated 
with the simulated performance of reference pion-linac designs. 


22172 (LA-12004-C, pp. 341-343) A comparison of beam- 
dynamics solutions for the SSC 1,284-MHz ity 
linac. Garnett, R.W. (Los Alamos National Lab., NM (United 
States)); Neuschaefer, G.H.; Bhatia, T.S.; Watson, J.M. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Two beam dynamics design examples for the SSC 1,284-MHz, 
70-600 MeV coupied-cavity linac (CCL), are described. The first of 
these examples consists of singlet quadrupole focusing with a con- 
stant accelerating gradient while the second example uses doublet 
focusing. Ramping the field gradients cell by ell in the first two 
tanks, for both the singlet and the doublet focusing examples, leads 
to a smooth transition from the DTL into the CCL. Comparison 
shows that the doublet focusing scheme offers some advantages. 


22173 (LA-12004-C, pp. 344-346) Error and tolerance esti- 
mates for the SSC CCL. Bhatia, T.S. (Los Alamos National Lab., 
NM (United States)); Garnett, R.W.; Neuschaefer, G.H.; Crandall, 
K.R. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

After a CCL is designed, its performance is usually checked by a 
multiparticle simulation code, such as CCLDYN, which can esti- 
mate beam loss and emittance growth and display beam profiles 
and phase-space projections at points along the length of the CCL. 
The code CCLTRACE replaces the multi-particle dynamics of CCL- 
DYN with the beam ellipsoid dynamics of TRACE 3-D. The authors 
have used a new code, CCLTRACE, to estimate error and toler- 
ance limits for two possible examples of a 1,284-MHz, 70- to 
600-MeV coupled-cavity linac (CCL) for the SSC linac. By calculat- 
ing the dynamics of the beam center as well as the beam ellipsoid, 
CCLTRACE can efficiently perform error studies using Monte Carlo 
techniques. 
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22174 (LA-12004-C, pp. 347-350) Beam dynamics simule- 
tion of the LAMPF linear accelerator. Garnett, R.W. (Los Alamos 
National Lab., NM (United States)); Mills, R.S.; Wangler, T.P. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The authors performed an end-to-end simulation of the LAMPF 
linac to test the capability of the codes to predict the actual perfor- 
mance of an accelerator system. The authors attempted to 
reproduce the measured H* beam transverse emittances, and 
wire-scan, phase-scan and beam-loss data for a typical LAMPF 
operating cycle by using the known operating parameters of the 
linac. The simulations were also useful in understanding the beam 
dynamics of LAMPF and for explaining the sources of linac emit- 
tance growth and particle losses in the side-coupled linac. 


22175 (LA-12004-C, pp. 351-354) SSC drift tube linac 
physics design. Neuschaefer, G. (Los Alamos National Lab., NM 
(United States)); Nath, S.; Billen, J.; Bhatia, T.; Watson, J. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

This paper describes the present status of the beam-dynamics 
design for the SSC drift-tube linac (DTL). The DTL is designed to 
accelerate a H~ beam from 2.5 MeV to 70 MeV. The design beam 
current is 25 mA at 428 MHz. The DTL consists of four tanks 
stabilized by post couplers. Transverse focusing is provided by per- 
manent magnet quadrupoles (PMQs). Intertank longitudinal 
matching is provided by displaced end-cell rf gaps. The rf field is 
ramped in Tank 1 but is held constant through the remainder of the 
DTL. A brief description of the beam dynamics and structures is- 
sues is presented here. Details on these aspects will be available 
in a forthcoming report. 


22176 (LA-12004-C, pp. 355-357) Moment methods for sim- 
ulation and design. Lysenko, W.P. (Los Alamos National Lab., 
NM (United States)). Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Beam behavior is often better described by the evolution of the 
phase-space distribution rather than by the single-particle motion. 
Consider a periodic beamline. It transports a matched beam with 
no change in the distribution. But the usual (single-particle) transfer 
maps contain a large number of entries (aberration coefficients) re- 
lated to the complicated motion of the individual particles that 
obscure the simple nature of the evolution of the matched distribu- 
tion. One way to describe a beam in terms of the phase-space 
distribution is by moments of this distribution. Such a description 
has two important features. First, the moments are closely related 
to observables such as beam positions (first moments) and sizes 
(second moments). Second, the moment approach is useful in sim- 
ulations because only a small number of moments is required to 
describe a beam accurately to high order, a feature especially im- 
portant in 3-D situations. This paper relates original work by 
Sacherer to presently-used linear design codes like TRACE3D and 
to some recent results. 


22177 (LA-12004-C, pp. 358-360) Emittance growth in a 
magnetic transfer line caused by the variation of beam neu- 
tralization; Hofmann, |. [GSI Darmstadt (West Germany)]. Weis, 
T. (J. W. Goethe Univ., Frankfurt am Main (West Germany)); Wie- 
gand, J.; Doelling, R.; Pozimski, J.; Klein, H. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123-: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

A beam transfer line has been set up to investigate the influence 
of varying space charge neutralization on transverse beam emit- 
tance. The system consists of a plasma beam ion source with 





triode extraction system (10 keV, He*, 3 mA) followed by a 
solenoidal magnetic lens. The beam emittance could be measured 
in front and behind the magnetic lens. Using a series of indepen- 
dently biased cylindrical electrodes the authors were able to vary 
the beam space charge potential at different locations in the beam 
line, The total decompensation of the beam e.g. results in an emit- 
tance growth by at least a factor of two. The experimental results 
are summarized and a comparison with numerical simulation and 
emittance growth theory is given. 


22178 (LA-12004-C, pp. 361) Beam parameters optimiza- 
tion in the initial part of linac. Edamenko, N. (Leningrad State 
Univ. (USSR)); Ovsyannikov, D.; Zhabko, A.; Kabanov, V. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Recently the mathematical methods of optimization of various 
devices become of great interest in many branches of engineering. 
Charged particles beams parameters optimization problems in 
linear accelerators are considered in report given. The tasks of fo- 
cusing and acceleration of particles beams are treated from the 
mathematical point of view as a search of any extremums of some 
functionals, which were given in the particles trajectories and were 
dependent on their initial data and controlling functions and param- 
eters. In the capacity of one the parameters of electromagnetic 
field and beam-shaping channel are considered. A successful func- 
tional choice can reduce the optimization time essentially and give 
rise to new qualitative results. The description of problem of 
charged particle control was developed in general case in mono- 
graphies. One can solve various tasks of beam dynamic 
optimization on the basis of mathematical models of control, in par- 
ticular, the tasks in high intensity linear accelerators. 


22179 (LA-12004-C, pp. 364-366) Controlling mult- 
bunches by a fast phase switching. Decker, F.J. (Stanford 
Linear Accelerator Center, CA (United States)); Jobe, R.K.; Mer- 


minga, N.; Thompson, K.A. Los Alamos National Lab., NM (United 


States). Mar 1991. DOE Contract AC03-76SF00515. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

In linear accelerators with two or more bunches the beam load- 
ing of one bunch will influence the energy and energy spread of the 
following bunches. This can be corrected by quickly changing the 
phase of a travelling wave structure, so that each bunch receives a 
slightly different net phase. At the SLAC Linear Collider (SLC) three 
bunches, two (e*, E~—) for the high energy collisions and one (e-- 
scavenger) for producing positrons should sit at different phases, 
due to their different tasks. The two e~-bunches are extracted from 
the damping ring at the same cycle time about 60 ns apart. Fast 
phase switching of the RF to the bunch length compressor in the 
Ring-To-Linac (RTL) section can produce the necessary advance 
of the scavenger bunch (about 6° in phase). This allows a low en- 
ergy spread of this third bunch at the e*-production region at 2/3 of 
the linac length, while the other bunches are not influenced. The 
principles and possible other applications of this fast phase switch- 
ing as using it for multi-bunches, as well as the experimental layout 
for the actual RTL compressor are presented. 


22180 (LA-12004-C, pp. 367-368) Formulas for the Twiss 
beam parameters for a matched beam at the entrance to a 
linac. Swain, G.R. (Los Alamos National Lab., NM (United States)). 
Los Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Source: OSTI; NTIS; INIS. 

A beam occupying an ellipse in transverse phase-space may be 
said to be transversely matched into a linac when for a given emit- 
tance E, the Twiss parameters a and 6 at the start of the linac 
minimize the largest transverse widths of the beam in the first pe- 
riod or first few focusing periods of the linac. This results in a beam 
which is uniform (except for adiabatic damping) from one focusing 
period to the next: the width does not breathe in and out at twice 
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the betatron frequency. Formulas for a transversely-matched beam 
are derived in terms of the r-matrix representation of accelerating 
and focusing elements in the first period of a linac structure. The 
formulas predict beam parameters close to the values actually used 
in turning the LAMPF 805 MHz linac, and give reasonable-looking 
results in the other cases for which they have been applied. 


22181 (LA-12004-C, pp. 369-371) Semi-analytical calcule- 
tion of accelerating beam in a photo-injector cavity. Harunori 
Takeda (Los Alamos National Lab., NM (United States)). Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The acceleration of electrons in an injector induces a beam emit- 
tance growth. To study the emittance growth in a photo-cathode 
injector, the author models the acceleration process analytically. 
Then, the analytical model is compared with numerical simulations 
using the PARMELA code. Although the analytical model cannot 
represent the correct beam behavior caused by the space charge, 
he models the normalized emittance in an environment of a 
magnetic field produced from axial coils as represented by a me- 
chanical angular momentum. He derives analytical relations from a 
relativistic equation of motion of a particle (envelope equation). Us- 
ing the envelope equation, he studies the emittance growth in the 
acceleration by a numerical integration. 


(LA-12004-C, pp. 375-377) Theoretical/numerical in- 
vestigation of induction cavity impedances for moderate to 
large gap widths. DeFord, J.F. (Lawrence Liver National Lab., CA 
(United States)). Los Alamos National Lab., NM (United States). 
Mar 1991. DOE Contract W-7405-ENG-48. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

In order to understand the coupling of a charged particle beam 
to modes in induction cells with gap width-to-beampipe radius ratio 
w/b > 1, the variation of the transverse Z/Q for both axially sym- 
metric and axially asymmetric dipole modes in this regime is 
investigated. It is found that the gross behavior of the axially sym- 
metric modes when w/b > 1 is at least consistent with the 
approximate analysis of Briggs, et al., although a thorough compar- 
ison has not been undertaken. The axially asymmetric modes are 
found to be unimportant until w/b approaches 2, and they generally 
exhibit lower values of Z, /Q than the axially symmetric modes. 


22183 (LA-12004-C, pp. 387-389) Mutual compensation of 
wakefield and chromatic effects of intense linac bunches. See- 
man, J.T. (Stanford Univ., CA (United States)); Merminga, N. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract ACO03-76SF00515. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Mutual compensation of transverse and chromatic effects for 
intense electron bunches in a high-energy linac is a recent Novosi- 
birsk idea which provides a new control of emittance enlargement. 
In this paper the authors elaborate on the principles and con- 
straints for this new technique which requires careful matching of 
internal bunch parameters with external forces. With specific values 
of the bunch length, bunch intensity, and klystron phasing, the 
transverse-wakefield-induced forces within the bunch can be can- 
celed by energy-dependent forces from the quadrupole lattice at all 
positions along the linac. Under these conditions the tolerances for 
quadrupole alignment, dipole stability, and injection launch errors 
are significantly relaxed. 


22184 (LA-12004-C, pp. 390-392) New compensation of 
transverse wakefield effects in a linac by displacing accelerat- 
ing structures. Seeman, J.T. (Stanford Linear Accelerator Center, 
CA (United States)). Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract AC03-76SF00515. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
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accelerator conference. 
Source: OSTI; NTIS; INIS. 

Beams accelerated in the linac of a linear collider experience 
transverse wakefield effects due to small residual misalignments of 
the accelerating structure. These wakeficlds lead to emittance 
growth. The traditional correction method is to add induced beta- 
tron oscillations to the trajectory of the beam to counteract the 
effects of the unknown actual errors and, thereby, reduce the emit- 
tance enlargement. However, practical considerations make this 
solution operationally difficult. In this note a second correction 
method is proposed where the positions of the accelerating struc- 
tures are remotely controlled. By adding position offsets of the RF 
structure at the spatial frequency of betatron oscillations, direct 
wakefield reduction can be made. A hardware solution suitable for 
the SLC is presented which does not move the quadrupoles or po- 
sition monitors. 


845p. Order Number DE91009298. 


22185 (LA-12004-C, pp. 393-395) Stochastic electron 
beams in the ion-focused regime. O’Brien, K.J. (Sandia National 
Lab., Albuquerque, NM (United States)); Freeman, J.R. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The ion-hose instability can catastrophically disrupt a classical 
electron beam propagating in the ion-focused regime (IFR). lon 
hose is driven by a resonant interaction between the smooth 
electron-betatron and ion-betatron orbits. In a classical beam phase 
correlations decay secularly in time c(t)/c{tp) ~ (to/t)" (0 < n < 2). 
In a stochastic electron beam the electron orbits are chaotic. Such 
a beam can be immune to resonant instabilities because phase 
correlations decay exponentially fast c(t)/c(0) ~ e—" thus destroy- 
ing the coherence of the electron response on the growth time 1/7, 
if h ~ +g. Using the same principles we can also envision a sto- 
chastic damping cell in which electron phase correlations damp 
exponentially c(z)/c(0) ~ e— thus centering and conditioning a 
beam more effectively than a classical phase-mixing cell in which 
c(z)/e(Zo) ~ (Zo/z)". A triple-Bennett IFR system and the analogous 
triple-wire damping cell are analyzed. The K-entropy is introduced 
as a figure-of-merit for such stochastic electron beam systems. 


22186 (LA-12004-C, pp. 303-305) Feed-forward compensa- 
tion for transient beam loading of the 805 MHz debuncher for 
the Fermilab linac upgrade. MacLachlan, J.A. (Fermi National Ac- 
celerator Lab., Batavia, IL (United States)); Mills, F.E.; Owens, T. 
Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract AC02-76CH03000. (CONF-9009123—: 1990 Linear accel- 
erator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The expected momentum spread from the 400 MeV upgrade of 
the Fermilab linac is +0.19% growing to about +0.25% in 63 m of 
beam transport to the booster synchrotron. The desired injection 
value is about +0.05%. An 805 MHz (h = 1) debuncher is located 
47 m downstream of the linac to reduce the momentum spread 
and the differences in mean energy between bunches. The beam 
pulse to the booster will vary from about 2-15 ys at average cur- 
rent of 30-50 mA depending on program need. During 15 ys the 
beam excitation of the debuncher can reach 2.2 MV/m for a three- 
cell cavity. This gradient is comparable to, but 90° out of phase 
with, the 3.85 MV/m required to minimize the momentum spread. 
The authors choose to use feedforward compensation to control 
the cavity field for the entire beam pulse. They discuss some gen- 
eral features of transient beam loading as well as the design and 
detailed simulation of the compensation scheme. 


22187 (LA-12004-C, pp. 309-311) Suppression of single 
bunch beam breakup by BNS damping. Gluckstern, R.L. (Univ. 
of Maryland, College Park (United States)); Neri, F.; van Zeijts, 
J.B.J. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 
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The intense narrow beams now used or planned in linear collid- 
ers lead to strong wake fields which are capable of increasing the 
transverse emittance to unacceptable values. A brief analysis of 
this phenomenon, known as single bunch beam breakup, was 
outlined by Neri and Gluckstern for a coasting beam, using the cu- 
mulative beam breakup formalism of Gluckstern, Cooper and 
Channell. Balakin, Novokhatsky and Smirnov suggested that, by 
decreasing the energy of the tail of a bunch relative to its head, the 
resulting increased focusing force on the tail of the bunch could 
offset the effect of single bunch beam breakup. This method (a 
form of Landau damping now known as BNS damping) has been 
implemented at SLAC and is being incorporated into the CLIC de- 
sign. Recently Balakin suggested a variant of BNS damping in 
which all particles in the bunch oscillated with the same transverse 
frequency, amplitude and phase. A possible implementation of this 
suggestion has been analyzed by Seeman and Merminga for the 
SLC. The recent work is primarily an application to specific accel- 
erators (SLC and CLIC) and depends on the details of bunch 
shape, structure, and acceleration history. The authors here in- 
stead analyze single bunch beam breakup with BNS damping for a 
uniform coasting beam in order to explore the dependence on pa- 
rameters. They use an earlier formulation for cumulative beam 
breakup and finally express the transverse beam growth in terms 
of two universal parameters. 


22188 (LA—12004-C, pp. 414-416) Measurement and simule- 
tion of whole beam brightness on the ETA-il linear induction 
accelerator. Chen, Y.J. (Lawrence Livermore National Lab., CA 
(United States)); Clark, J.C.; Paul, A.C.; Nexsen, W.E.; Turner, 
W.C. Los Alamos National Lab., NM (United States). Mar 1991. 
DOE Contract W-7405-ENG-48. (CONF-9009123-—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Measurement of beam radius as a function of focusing strength 
of an upstream solenoidal field allows simultaneous determination 
of the beam energy, brightness and tilt of the phase space ellipse. 
On ETA-11 beam radius has been measured by analyzing foil emit- 
ted Cherenkov light with a gated (5 ns) image intensified CCD 
camera. The beam energy measurement is corroborated with a 
spectrometer magnet and core brightness with a two hole emit- 
tance diagnostic. For a 6 MeV, 1.6 kA beam, the whole beam 
brightness was measured to be 4.0 x 10® A/(in-rad)* with an inner 
core (few percent) brightness of 1.2 x 10° A/(m-rad)*. The data 
was simulated with a particle transport code that includes the 
effects of energy sweep and magnetic misalignment. The code pre- 
dicts a halo produced by an orbital resonace that is also observed 
experimentally. 


22189 (LA-12004-C, pp. 417-419) Energy sweep compensa- 
tion of induction accelerators. Sampayan, S.E. (Lawrence 
Livermore National Lab., CA (United States)); Caporaso, G.J.; 
Chen, Y.J.; Decker, T.A.; Turner, W.C. Los Alamos National Lab., 
NM (United States). Mar 1991. DOE Contract W-7405-ENG-48. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The ETA-11 linear induction accelerator (LIA) is designed to 
drive a microwave free electron laser (FEL). Beam energy sweep 
must be limited to + 1% for 50 ns to limit beam corkscrew motion 
and ensure high power FEL output over the full duration of the 
beam flattop. To achieve this energy sweep requirement, the au- 
thors have implemented a pulse distribution system and are 
planning implementation of a tapered pulse forming line (PFL) in 
the pulse generators driving acceleration gaps. The pulse distribu- 
tion system assures proper phasing of the high voltage pulse to 
the electron beam. Additionally, cell-to-cell coupling of beam in- 
duced transients is reduced. The tapered PFL compensates for 
accelerator cell and loading non-linearities. Circuit simulations 
show good agreement with preliminary data and predict the re- 
quired energy sweep requirement can be met. 


22190 (LA-12004-C, pp. 432-434) High order optics of mul- 
tipole magnets. Walstrom, P. (Los Alamos National Lab., NM 
(United States)); Neri, F.; Mottershead, T. Los Alamos National 





Lab., NM (United States). Mar 1991. (CONF-9009123—: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

The authors have developed a new capability to compute third 
and fifth order Lie algebraic transfer maps for a family of realistic 
multipole magnets, including dipoles. The general Hamiltonian is 
expanded symbolically to arbitrary order. The vector potential off 
axis, for a given multipole symmetry, is determined from the appro- 
priate magnetic field gradients and their longitudinal derivatives on 
axis. Subroutines to compute the required gradients are available 
for Halbach REC quadrupoles, and for general multipoles, with the 
current distribution on a cylindrical surface specified by a shape 
function. This function can be supplied by the user, or selected 
from internal options. Both the reference trajectory, and the map 
about it are calculated by numerical integration through the general 
magnetic field, using modular GENMAP software. This allows the 
calculation of curved reference trajectories in a general dipole mag- 
net, as well as offset reference trajectories needed for misalignment 
tolerance studies. These new calculational capabilities have been 
added to the MARYLIE Lie Algebraic beam optics design code. 


22191 (LA-12004-C, pp. 435-437) Reduction of beam 
corkscrew motion on the ETAIl linear induction accelerator. 
Turner, W.C. (Lawrence Livermore National Lab., CA (United 
States)); Allen, S.L.; Brand, H.R.; Caporaso, G.J.; Chambers, F.W.; 
Chen, Y.J.; Coffield, F.E.; Deadrick, F.J.; Decker, T.A.; Griffith, 
L.V.; Lager, D.L.; Mauer, W.J.; Nexsen, W.E.; Paul, A.C.; RenLos 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract W-7405-ENG-48. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The ETAIi linear induction accelerator (6MeV, 3kA, 70ns ) is de- 
signed to drive a microwave free electron laser (FEL) and 
demonstrate the front end accelerator technology for a shorter 
wavelength FEL. Performance to date has been limited by beam 
corkscrew motion that is driven by energy sweep and misalignment 
of the solenoidal focusing magnets. Modifications to the pulse 
power distribution system and magnetic alignment are expected to 
reduce the radius of corkscrew motion from its present value of 1 
cm to less than 1mm. The modifications have so far been carried 
out on the first 2.7 MeV (injector plus 20 accelerator cells) and 
experiments are beginning. In this paper the authors present calcu- 
lations of central flux line alignment, beam corkscrew motion and 
beam brightness that are anticipated with the modified ETAII. 


22192 (LA-12004-C, pp. 444-446) Orbit correction tech- 
niques for a multipass linac. Barry, A. (Continuous Electron 
Beam Accelerator Facility, Newport News, VA (United States)); 
Bowling, B.; Kewisch, J.; Tang, J. Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract AC05-84ER40150. 
(CONF-9009123—-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The CEBAF accelerator includes a linac section which acceler- 
ates multiple beams with different energies. Problems arise when 
performing orbit correction, due to the fact that correction of higher 
energy passes disturb lower energy trajectories. Therefore, a per- 
fect orbit correction cannot be obtained for all energy beams at the 
same time. The authors present methods and performance (using 
simulation results) for performing orbit corrections in such a sys- 
tem. Limitations to the correction methods are also addressed. 


22193 (LA-12004-C, pp. 447-449) Accelerator deflection- 
mode dampening experiments at Argonne. Chojnacki, E. 
(Argonne National Lab., IL (United States)); Gai, W.; Ho, C.; 
Konecny, R.; Mtingwa, S.; Norem, J.; Rosing, M.; Schoessow, P.; 
Simpson, J. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, and lon Optics 


As the dimensions of accelerating structures become smaller 
and beam intensities higher, the non-axisymmetric wake fields 
driven by the beam become quite large even with slight misalign- 
ments of the beam from tile geometrical axis. These deflection 
modes then cause bunch-to-bunch beam breakup and intra-bunch 
head-tail instabilities. An rf slow-wave structure that has very low Q 
for the deflection modes while maintaining a high Q for the acceler- 
ating modes would then be desirable since the unwanted modes 
can be selectively damped. Such a device utilizing dielectric-lined 
waveguide is shown in a figure where the uniform outer conductor 
is replaced by axial, closely spaced, insulated wires which allow 
only axial wall currents to flow at that boundary. This dielectric- 
based configuration is of specific interest to the Cherenkov 
wake-field accelerator program under development at Argonne. A 
configuration consistent with traditional iris-loaded waveguide is 
shown in a figure where the outer conductor is segmented to allow 
only axial currents and the irises are segmented to allow only ra- 
dial currents. Severe enough damping in either configuration to 
eliminate the head-call instability could be difficult to obtain de- 
pending on the bunch length considered, but strong enough 
damping to combat bunch-to-bunch beam breakup using these 
schemes appears quite feasible. Presented here are experimental 
results of the dielectric-lined waveguide case. 


22194 (LA-—12004-C, pp. 450-452) Secondary electron meth- 
ods tor ion phase motion research. Tron, A.M. (Moscow 
Engineering Physics Inst. (USSR)). Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Methods for phase spectrum and longitudinal emittance research 
of ion beam are considered. They have been grounded upon a 
secondary electron detector (IFS) which isochronously transform a 
primary ion beam into secondary electron and then collect it in 
accordance with its particles phase relatively to RF chopper of de- 
tector. The IFS has small size along accelerating channel up to 10 
cm and high phase resolution nearly 1 degree calculated according 
to bunch repetition frequency. The results of IFS testing under 100 
MeV proton beam have been described. For meson facility linacs 
IFS with longitudinal modulation must be used. 


22195 (LA-12004-C, pp. 477-479) A new technique for 
transverse phase ellipse measurement. Vasilev, P.B. (Moscow 
Engineering Physics Inst. (USSR)); Tron, A.M. Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

To reconstruct transverse beam’s emittance as a 5 parameter el- 
lipse using the results of its three profile measurements a new 
technique is presented. Compared with known before the new one 
gives an additional information on ellipse’s position in phase space 
and its relative contents of particles. An emittance determination 
precision as a function of detector parameters and profile measure- 
ment errors has also been submitted. For beam particles 
paraboloidal or Gaussian transverse phase space density distribu- 
tion an error of technique has been determined. Means of 
improving of these technique precision are under discussion. 


22196 (LA-12004-C, pp. 662-664) The energy stabilization 
for the SLC scavenger beam. Hsu, |. (Stanford Univ., CA (United 
States)); Browne, M.; Himel, T.; Humphrey, R.; Jobe, K.; Ross, M.; 
Pellegrin, J.L.; Seeman, J. Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract AC03-76SF00515. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The energy of the SLC scavenger beam which is used to pro- 
duce positrons must be carefully maintained so that the beam can 
be transported through the collimators in the dispersive region of 
the extraction line which leads from the Linac to the positron tar- 
get. A feedforward control loop has been developed to compensate 
the energy fluctuations due to the beam intensity fluctuations. The 
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loop detects the beam intensities in the damping rings and then 
calculates how much energy needs to be compensated due to 
beam loading effects. The energy is corrected by adjusting the 
acceleration phases of two sets of klystrons right before the extrac- 
tion. Because there is feedback loop using the same controls, their 
interaction needs to be carefully treated. This paper presents an 
overview of the feedforward algorithms. 


22197 (LA-12004-C, pp. 665-667) The problems of ion 
beams modeling in injectors and RFQ linacs. Vakhrushin, Yu.P.; 
Vorogushin, M.F.; Svistunov, Yu.A. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Problems of simulation of ion dynamics in injectors and RFQ 
linacs are discussed. Two methods of modeling of fields and parti- 
cle dynamics in injection systems are considered. lon optics as 
function of electrodes dimension in high gradient RFQ linacs are 
examined. . 


22198 (LA-12004-C, pp. 701-703) The single-beam tunnel 
demonstration: Experiment and simulation. Johnson, K.F. (Los 
Alamos National Lab., NM (United States)); Sander, O.R.; Bolme, 
G.O.; Gilpatrick, J.D.; Guy, F.W.; Marquardt, J.H.; Sandoval D.; 
Yuan, V.; Saadatmand, K. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Accelerator concepts for heavy-ion fusion and for the transmuta- 
tion of nuclear waste require small-emittance, high-current beams. 
Such applications include funnels in which high-current, like- 
charged particle beams are interlaced to double the beam current. 
The first experimental demonstration confirming the beam dynam- 
ics of the funnel principle (with contained emittance growth) was 
recently completed at Los Alamos National Laboratory. A single leg 
of a prototype 5-MeV, H- funnel was successfully tested. This 
single-beam demonstration explored physics issues of a two-beam 
funnel. The experiment contained elements for emittance control, 
position control, and ri-deflection. Diagnostics allowed measure- 
ment of beam intensity, position and angle centroids, energy and 
phase centroids, transverse and longitudinal phase-space distribu- 
tions. Results of the experiment will be presented along with 
comparisons to simulations. 


22199 


(LA-12004-C, pp. 719-720) Technique of measuring 
bunch length by phasing an RF cavity. Barry, W. (Continuous 
Electron Beam Accelerator Facility, Newport News, VA (United 
States)); Kioeppel, P.; Rossmanith, R. Los Alamos National Lab.., 
NM (United States). Mar 1991. DOE Contract AC05-84ER40150. 


(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The bunch length in the CEBAF electron beam, less than 1° in 
phase or 2 ps when fully relativistic, is too short to be measured by 
direct timing techniques. An indirect measurement that has been 
proposed is the well-known method of changing the phase of an 
accelerating cavity and observing the energy spread in the beam. 
The bunch usually rides at the crest of the rf wave in order to max- 
imize the acceleration and to minimize the energy spread. By 
altering the phase of one or several cavities, the energy spread 
can be increased by an amount that is proportional to the bunch 
length. By measuring the energy spread for several phases, the 
bunch length can be determined. The method has been applied in 
tests at the CEBAF injector. The aims of the trial were to see the 
limitations of the technique, and to understand how it could be im- 
proved to the point that it could be used as a regular diagnostic 
tool. Then the backphasing method can provide a rapid and inex- 
pensive, if rather imprecise, measurement of the bunch length. 


22200 (LA-12004-C, pp. 724-726) Simulations of high dis- 
ruption colliding beams. Boyce, J.R. (CEBAF, Newport News, VA 
(United States)); Heifets, S.; Krafft, G.A. Los Alamos National Lab., 
NM (United States). Mar 1991. DOE Contract AC05-84ER40150. 
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(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Recent B-factory proposals that use a linac beam colliding with 
the beam from a storage ring to achieve high luminosities (L > 
10° cm-*sec~') result in very high disruption of the linac beam. 
The effects of such high disruption have been studied using the 
relativistic, 3-D code SWARM. The authors discuss the assump- 
tions, parameters, and results of a series of runs that modei such 
collisions. Regimes of high beam loss and methods to avoid them 
are also discussed. 


22201 (LA-12004-C, pp. 752-754) Transverse beam dynam- 
les studies of a heavy ion induction linac. Garvey, T. (Lawrence 
Berkeley Lab., CA (United States)); Eylon, S.; Fessenden, T.J.; 
Hahn, K.; Henestroza, E.; Keefe, D. Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract AC03-76SF00098. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The muttiple beam induction linac experiment (MBE-4) was built 
to study the accelerator physics of the low energy, electrostatically 
focused end of a driver for heavy ion inertial confinement fusion. In 
this machine four beams of Cs* ions are accelerated through 24 
common induction gaps while being focused in separate AG focus- 
ing channels. Each channel consists of a syncopated FODO lattice 
of 30 periods. The authors report results of the most recent studies 
of the transverse beam dynamics of a single drifting (180 keV) 
beam in this machine. The dependence of the emittance on the 
zero-current phase advance shows systematic variations which 
may be understood in the light of previous theoretical work on this 
topic. This result, unique to the beam parameters of a linac for 
heavy ion fusion, is discussed in the context of its implications for 
a driver design. In addition they discuss recent measurements of 
the motion of the beam centroid through the linac. These measure- 
ments, coupled with simulations, have proven to be a powerful tool 
in determining the presence of misalignment errors in the lattice of 
the accelerator. 


22202 (LA-12004-C, pp. 755-757) Investigation of beam 
aberrations and beam halo 3-dimensional emittance mea- 
surements. Riehl, G. (Johann Wolfgang Goethe Univ., Frankfurt 
am Main (West Germany)); Pozimski, J.; Barth, W. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). in Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The authors investigated the beam aberrations and beam halo 
caused by solenoids, Gabor lenses and Radio Frequency 
Quadrupoles. Therefore they used a microprocessor controlled 
multifunctional profile- and emittance-measurement system. Online 
profile measurements. 2-dimensional silit-to-slit and also 3- 
dimensional point-to-slit emittance measurements have been 
made. Construction of the measurement system and experimental 
results are presented. 


22203 (LA-12004-C, pp. 773-775) Experimental investiga- 
tions of mult-bunch instability by a transverse wake field. 
Ogawa, Yujiro (National Lab. for High Energy Physics, Ibaraki 
(Japan)); Shidara, Tetsuo; Asami, Akira. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123-: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
Future linear colliders will require multi-bunch operation for the 
attainment of large luminosity. Under multi-bunch operation, it is 
essential to overcome any beam instability induced by a transverse 
wake field, since it may result in both emittance growth and blow- 
up of the spot size at the collision point. A multi-bunch instability 
due to a transverse wake field relevant to future linear colliders 
was investigated at the primary electron section of the KEK 
positron generator linac. A transverse shift of the last bunch was 





observed by changing a transverse offset of the beam position at 
the entrance of the first accelerating cavity. 


22204 (LA-12004-C, pp. 787-791) Beam dynamics in linear 
colliders. Ruth, R.D. (Stanford Univ., CA (United States)). Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract ACO3-76SF00515. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

In this paper, the author discusses some basic beam dynamics 
issues related to obtaining and preserving the luminosity of a next 
generation linear collider. The beams are extracted from a damping 
ring and compressed in length by the first bunch compressor. They 
are then accelerated in a preaccelerator linac up to an energy ap- 
propriate for injection into a high gradient linac. Tin many designs 
this pre-acceleration is followed by another bunch compression to 
reach a short bunch. After acceleration in the linac, the bunches 
are finally focused transversely to a small spot. The increase in lu- 
minosity over the SLC is obtained primarily in two ways. First, the 
spot cross-sectional area is decreased. Second, the energy extrac- 
tion is improved by the use of multiple bunches per RF fill which 
effectively increases the repetition rate of the collider. Both of these 
techniques lead to many beam dynamics questions. The proposed 
vertical beam sizes at the interaction point are the order of a few 
nanometers while the horizontal sizes are about a factor of 100 
larger. This cross-sectional area is about a factor of 104 smaller 
than the SLC. However, the main question is: what are the toler- 
ances to achieve such a small size, and how do they compare to 
present techniques for alignment and stability? These tolerances 
are very design dependent. Alignment tolerances in the linac can 
vary from 1 ym to 100m depending upon the basic approach. It is 
the premise of this paper that in order to achieve a next linear col- 
lider in this century, one must make design and correction choices 
which move most alignment tolerances into the 100 um range. 


22205 (SAND-91-2400C) Beam generation with the 4-MV 
RLA injector and acceleration through the ET-2 post- 
accelerating cavity. Mazarakis, M.G. (Sandia National Labs., 
Albuquerque, NM (United States)); Smith, D.L.; Poukey, J.W.; 
Skogmo, P.J.; Bennett, L.F.; George, M.; Olson, W.R.; Harden, 
M.J.; Turman, B.N.; Moya, S.A.; Henderson, J.L.; Struve, K. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-920515-—10: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). Order Number DE92015043. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We report experiments evaluating the beam generation by the 
new 4-MV RLA injector and the subsequent beam transport and 
acceleration through the ET-2 post-accelerating cavity. Beams of 
15 to 20 kA current were produced and successfully accelerated 
through the ET-2 gap. The produced beam has a Gaussian current 
density distribution and a radius of 5 mm. The beam profile and 
radius remain the same through acceleration, and the beam trans- 
port efficiency through the gap is 100%. Measurement results will 
be presented and compared with simulation. 


22206 (SAND-92-0550) Voltage monitors for high-power 
10- to 20-MV pulsed electron accelerators. Sanford, T.W.L. 
(Sandia National Labs., Albuquerque, NM (United States)); McA- 
tee, W.H.; Halbleib, J.A.; Lorence, L.J.; Kelly, J.G.; Griffin, P.J.; 
Poukey, J.W.; Mikkelson, K.A.; Mock, R.C. Sandia National Labs., 
Albuquerque, NM (United States). Apr 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920362-29: 9. topical conference on 
high-temperature plasma diagnostics, Santa Fe, NM (United 
States), 15-19 Mar 1992). Order Number DE92013701. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four monitoring techniques that can determine peak voltage (Vp) 
to a precision of ~5% for high-intensity, pulsed electron accelera- 
tors operating in the 10 to 20 MV range are discussed and applied 
to the 14-TW HERMES III accelerator. The techniques utilize para- 
potential flow theory, the range of H~ ions, the bremsstrahlung 
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from electron interactions with an electron target, and the pho- 
toneutron fluence form neutrons generated in a bremsstrahlung 
target. Applications of these techniques to HERMES Ill shows that 


when the accelerator is operating under nominal conditions, Vp = 
(18.7 + 0.7) MV. 16 refs. 


22207 (SLAC-PUB-5718-Rev.) Beamstrahlung spectra in 
next generation linear colliders: Revision. Barkiow, T. (Stanford 
Linear Accelerator Center, Menlo Park, CA (United States)); Chen, 
P.; Kozanecki, W. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Apr 1992. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9109328-2-Rev.: Physics with e*e- linear colliders, Ham- 
burg (Germany), 2-4 Sep 1991). Order Number DE92013767. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For the next generation of linear colliders, the energy loss due to 
beamstrahlung during the collision of the ete beams is expected 
to substantially influence the effective center-of-mass energy distri- 
bution of the colliding particles. In this paper, we first derive 
analytical formulae for the electron and photon energy spectra un- 
der multiple beamstrahlung processes, and for the ete and +7 
differential luminosities. We then apply our formulation to various 
classes of 500 GeV e*e™ linear collider designs currently under 
study. 


22208 (SLAC-PUB-5774) Results of IR working group. Rit- 
son, D. (Stanford Linear Accelerator Center, Menlo Park, CA 
(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Mar 1992. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9111208-2: 19. INFN eloisation project: maximizing lumi- 
nosity of hadron colliders at 100 TeV, Erice (Italy), 13-19 Nov 1991). 
Order Number DE92013294. Source: OSTI; NTIS; INIS; GPO Dep. 

The IP luminosity at the Eloisatron will direct very large fluxes of 
hadronic debris into the IR quads. For instance at 1.10°° cm?/sec 
the flux corresponds to 180 kilowatts. Already at the SSC fluxes in 
the neighborhood of 2 kilowatts are expected to require special 
handling. Scaling from SSC design experience we propose a con- 
figuration for the first IR quads at the Eloisatron capable of 
handling the heat load and radiation problems. 


22209 (SSCL-567) SSC collider dipole ripple and particle 
motion. Smediey, K. Superconducting Super Collider Lab., Dallas, 
TX (United States). Jan 1992. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE92013468. Source: OSTI; NTIS; INIS; GPO Dep. 

Some experiments done at Fermilab showed that when the beta- 
tron frequency was near the ripple frequency, the beam was 
immediately lost. However, experiments at CERN didn’t show this 
effect. Why did experiments with different machines indicate differ- 
ent results: Does the geometric location of the power supplies 
influence the ripple dependence? How does ripple really affect the 
beam dynamics? How much tolerance, in frequency and ampii- 
tude, will the SSC collider ring have? 
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Refer also to citation(s) 22096, 22106, 22107, 22114, 22129, 
22137, 22141, 22152, 22158, 22190, 22195, 22411, 22422, 22423, 
22424, 22425, 22426, 22427, 22443, 22444, 22456, 22457, 22476, 
22477, 22478, 22530, 22978, 23050, 23051, 23283, 23285 


22210 (ANL/APS/TM-10) Working Group summary reports 
from the Advanced Photon Source reliability workshop. Ar- 
gonne National Lab., IL (United States). May 1992. 64p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9201105-Summ.: Advanced photon source 
reliability workshop, Argonne, IL (United States), 29-31 Jan 1992). 
Order Number DE92014838. Source: OSTI; NTIS; INIS; GPO Dep. 

A workshop was held at APS to address reliability goals for ac- 
celerator systems. Seventy-one individuals participated in the 
workshop, including 30 from other institutions. The goals of the 
workshop were to: (1) Give attendees an introduction to the basic 
concepts of reliability analysis. (2) Exchange information on operat- 
ing experience at existing accelerator facilities and strategies for 
achieving reliability at facilities under design or in construction. (3) 
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Discuss reliability goals for APS and the means of their achieve- 
ment. This report contains the working group summary report an 
APS's following systems: RF Systems; Power Suppiies; Magnet 
Systems; Interlock and Diagnostics; and Vacuum Systems. 


22211 (ANL/CP-74658) Thermal and structural analysis of 
high precision beamline position monitors tor synchrotron 
x-ray beams. Wang, Z.; Shu, D.; Khounsary, A.M.; Kuzay, T. Ar- 
gonne National Lab., IL (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-920631-36: American Society of Mechanical 
Engineers pressure vessel and piping conference, New Orleans, 
LA (United States), 21-25 Jun 1992). Order Number DE92014863. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The photon beam position monitors (PBPM) on the front end of 
the 7-GeV Advanced Photon Source (APS) synchrotron facility 
under construction at Argonne National Laboratory (ANL) are preci- 
sion devices that measure spatial as well as angular positions of 
the x-ray beams. There exist two such devices on each APS front 
end, and they are set approximately 4 m apart. The required spa- 
tial resolution of these devices is of the order of a few microns; the 
required angular resolution is less than a micro-radian. These 
specifications make the material selection, design and stability of 
the PBPM very challenging tasks. The PBPM blades, which gener- 
ate the photo-electrons signal from the x-ray beam, are indirectly 
cooled to prevent overheating by the x-ray beam. Even then, the 
blade is subject to severe thermal stresses. Prediction of the long- 
term material and position stability of the PBPM blade requires 
very careful heat transfer and stress analyses. In this paper, ther- 
mal analyses under the prevailing high heat flux from the incident 
beam and the corresponding stress analyses for various blade con- 
figuration are presented. As a result of these analyses, several 
options in design were developed and compared, including material 
selection for the biade and its structural detail. 


22212 (ANL-HEP-CP-90-97) Progress in the chemistry of 
chromium(V) doping agents used in polarized target materials. 
Krumpolc, M. (Illinois Univ., Chicago, IL (USA)); Hill, D.; 


Struhrmann, H.B. Argonne National Lab., IL (United States). 


[1990]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-900924—14: 9. 
international symposium on high energy spin-physics, Bonn (Ger- 
many), 10-15 Sep 1990). Order Number DE91006597. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We wish to report progress in two areas of the chromium 
(V)-based doping agents: Two commonly used chromium (V) com- 
plexes, | and Il, have been synthesized in perdeuterated form (i.e., 
all hydrogens replaced by deuterium). They are sodium 
bis(2-ethyl-2-deuteroxy-butyrato)oxochromate(V)monodeuterate, IV, 
(acronym EDBA-Cr(V)), and sodium _ bis(2-deuteroxy-2- 
methylpropionato)oxochromate(V), Ill, (acronym DMPA-Cr(V)). A 
synthetic route leading to the preparation of stable, chromiumiIIl)- 
free solutions of chromium(V) in diols (1,2-ethanediol/ethylene 
glycoVand 1,2-propanedioV/propylene glycol/) has been outlined. 


22213 (CONF-9011136-, pp. 1-15) Recent developments 
and future projects on ECR ion sources at Grenoble. Melin, G. 
(Centre d’Etudes Nucleaires, Grenoble (France)); Barue, C.; Bourg, 
F.; Briand, P.; Debernardi, J.; Delaunay, M.; Geller, R.; Girard, A.; 
Golovanivsky, K.S.; Hitz, D.; Jacquot, B.; Ludwig, P.; Mathonnet, 
J.M.; Nguyen, T.K.; Pin, L.; Pontonnier, M.Oak Ridge National 
Lab., TN (United States). Jan 1991. From 10. international work- 
shop on electron cyclotron resonance ion sources (ECRIS); 
Knoxville, TN (United States); 1-2 Nov 1990. In Proceedings of the 
10th international workshop on ECR ion sources. 380p. Order 
Number DE91010494. Source: OSTI; NTIS; INIS. 

The performances and the status of the existing electron cy- 
clotron resonance ion sources (ECRIS) at Grenoble are surveyed. 
New results with metallic ions have been achieved. The investiga- 
tions, plasma diagnostics and other trends of efforts carried out in 
order to improve the understanding of ECRIS physics, are pre- 
sented. Finally a description of the new facility under construction, 
which is exclusively devoted to the studies of both ECR plasmas 
and multicharged ion production, is given. The facility is designed 
so as to perform in situ measurements through direct ports of the 
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plasma chamber, while keeping some flexibility for various experi- 
ments. 


22214 (CONF-9011136-, pp. 25-34) Operational experience 
and status of the INS SF-ECR ion source. Oyaizu, M. (Univ. of 
Tokyo, (Japan)); Ohshiro, Y.; Shirakabe, Y.; Sekiguchi, M. Oak 
Ridge National Lab., TN (United States). Jan 1991. From 10. inter- 
national workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

A double stage ECR ion source was constructed for the SF cy- 
clotron at the Institute for Nuclear Study (INS) in 1989 and has 
been used in routine work. Performance of this source has been 
improved since then. Tests of the source were carried out in two 
different magnetic structures. The charge state distributions for light 
gaseous ions obtained in these modes and operational experi- 
ences are described. 


22215 (CONF-9011136-, pp. 35-46) Results of the new 
ECR4 14.5 GHz ECRIS, at GANIL. Sortais, P. (GANIL, Caen 
(France)); Attal, P.; Bisch, M.; Bourgarel, M.P.; Cornen, P.M.; 
Leherissier, P.; Pacquet, J.Y.; Rataud, J.P.; Schmiechen, G. Oak 
Ridge National Lab., TN (United States). Jan 1991. From 10. inter- 
national workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

The development of a new 14.5 GHz ECRIS (Electron Cyclotron 
Resonance lons Source) at GANIL is associated to the so-called 
0.A.1 project (Operation Augmentation en Intensite). This project 
consists in the improvement of the current circulating in the accel- 
erator and so for any types of beams. For the very heavy elements, 
it is necessary to increase the current available for experiments, 
because in this case, the source and the stripping efficiency are 
the limiting factor. The current increase up to some hundred of mi- 
croamperes for the light elements causes some problems at very 
low energy due to space charge effects. So the authors decided to 
build a 100 kV axial injection in the injector cyclotron in order to 
get a very good transfer efficiency for very high intensity beams. In 
this purpose they design a new ECRIS producing relatively high in- 
tensity of high charge states for very heavy ions, a factor 3 to 5 vs 
ECR3/CAPRICE ions source. The new ions source supplies also 
high intensity of medium charge state for gaseous elements. This 
new ECR4 is running at 14.5 GHz and used a technology well- 
adapted to the high voltage axial injection line. 


22216 (CONF-9011136-, pp. 47-62) Preliminary perfor- 
mance of the LBL AECR. Lyneis, C.M. (Lawrence Berkeley Lab., 
CA (United States)); Zuqi Xie; Clark, D.J.; Lam, R.S.; Lundgren, 
S.A. Oak Ridge National Lab., TN (United States). Jan 1991. DOE 
Contract AC03-76SF00098. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th interna- 
tional workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

The AECR source, which operates at 14 GHz, is being devel- 
oped for the 88-inch Cyclotron at Lawrence Berkeley Laboratory. 
The AECR has been under source development since December 
1989, when the mechanical construction was completed. The first 
AECR beams were injected into the cyclotron in June of 1990 and 
since then a variety of ion species from the AECR have been ac- 
celerated. The cyclotron recently accelerated 2°°Bi5* to 954 MeV. 
An electron gun, which injects 10 to 150 eV electrons into the 
plasma chamber of the AECR, has been developed to increase the 
production of high charge state ions. With the electron gun the 
AECR has produced at 10 kV extraction voltage 131 eA of O’*, 
13 epA of 08, 17 evA of Ar'4+, 2.2 @ yA of Kr2+, 1 eA of 
Xe9'+, and 0.2 eyA of Bi?®+. The AECR was also tested as a sin- 
gle stage source with a coating of SiO. on the plasma chamber 
walls. This significantly improved its performance compared to no 
coating, but direct injection of electrons with the electron gun pro- 
duced the best results. 


22217 (CONF-9011136-, pp. 63-77) Experimental study of 
the parallel and perpendicular particle losses from an ECRIS 





plasma. Golovanivsky, K.S. (Centre d’Etudes Nucleaires, Grenoble 
(France)); Melin, G. Oak Ridge National Lab., TN (United States). 
Jan 1991. From 10. international workshop on electron cyclotron 
resonance ion sources (ECRIS); Knoxville, TN (United States); 1-2 
Nov 1990. In Proceedings of the 10th international workshop on 
ECR ion sources. 380p. Order Number DE91010494. Source: 
OSTI; NTIS; INIS. 

The parallel and perpendicular currents with respect to the main 
axis of an electron cyclotron resonance ion source (ECRIS) 
plasma, are measured between the plasma and the walls, at differ- 
ent pressures and microwave powers. The permanent currents 
flowing through the plasma are observed. At pressures low 
enough, the core (paraxial) plasma apparently becomes negative 
with respect to the walls. The corona (peripheral) plasma seems to 
be positive. The microwave field stabilizes the instability observed 
at small rf power, which is likely the anisotropy instability. However 
this stabilization is not effective at rf powers higher than 1 kW. A 
simple model to explain the negative potential core plasma existing 
in an ECRIS configuration is suggested. 


22218  (CONF-9011136-, pp. 79-96) Plasma instability in 
electron cyclotron resonance heated ion sources. Yikang Pu 
(Spire Corporation, Bedford, MA (United States)); Halverson, W. 
Oak Ridge National Lab., TN (United States). Jan 1991. DOE Con- 
tract AC02-89ER80696. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th interna- 
tional workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

Plasma instabilities are commonly observed in modern electron 
cyclotron resonance ion sources. These instabilities, causing 
anomalous thermal energy and particle transport, are very harmful 
to the production of highly charged ions. They will limit the perfor- 
mance of ECR ion sources with high microwave frequency and 
high power. In this study, the growth rate and instability criterion of 
a plasma instability driven by density and temperature gradients of 
hot electrons were calculated. The authors have shown that, when 
hollow density and temperature profiles are developed due to 
strong local ECR heating, a drift wave type, low frequency electro- 
static instability may be excited. This instability transfers energy 
from hot electrons to the ions, thus destroying ion confinement in 
the direction perpendicular to the magnetic field lines, resulting in 
an increase of ion end-loss current. Satisfactory qualitative agree- 
ment between theoretical results and available experimental data 
from Tara South Anchor experiments was found. 


22219 (CONF-9011136-, pp. 17-23) Operation of the new 
KVI ECR ion source at 10 GHz. Drentje, A.G. (Rijksuniversiteit 
Groningen (Netherlands)); Sijbring, J. Oak Ridge National Lab., TN 
(United States). Jan 1991. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th interna- 
tional workshop on ECR ion sources. 380p. Order Number 
DES91010494. Source: OSTI; NTIS; INIS. 

The new KVI ECR ion source (ECR2) has been designed to be 
operated at 14 GHz. This choice was obtained as a compromise 
between expected better performance at higher frequencies as 
compared to e.g. the KVI Minimafios (10 GHz), in operation since 
1982, and higher investment and expected running costs at even 
higher frequencies. For practical reasons, however, operation at 14 
GHz has not started yet; instead during a few periods of several 
months experiments have been performed at 10 GHz. A schematic 
layout is shown in a figure. Three sets of coils, all with inner diam- 
eter 250 mm, produce the axial field; with yoke plates and yoke 
bars a maximum field of 0.78 T at the extraction side can be ob- 
tained with i,g; = 1,000 A. The hexapole magnet was constructed 
in a closed configuration, as described earlier using NdFeB mate- 
rial (KOERDYM), put together by the manufacturer. The pole to 
pole distance is 82 mm, the length 300 mm. Measurements show 
that (within the vacuum chamber with r = 36 mm) the radial field 
scales like B, = 5.13 x 10-4 r? (T, rin mm). More explicitly: at r = 
36 B, = 0.665 T and B, > 0.72 T measured 2.9 mm from the pole 
tip (r = 38.1). The first stage vacuum chamber is pretty large such 
that various future modifications (e.g. for production of metal ions) 
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can be made; also this stage was equipped with a separate RF in- 
put and a movable plasma stage. 


22220 (CONF-9011136-, pp. 121-131) Status of ECR source 
development at Juelich. Beuscher, H. (Forschungszentrum 
Juelich GmbH (West Germany)). Oak Ridge National Lab., TN 
(United States). Jan 1991. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th interna- 
tional workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

Until fall of last year (1989) the Juelich ECR sources (a 14.4 
GHz superconducting and a 5 GHz light ion sources) have been 
delivering ions up to highly charged *°Ar particles for the cyclotron, 
which after acceleration to energies between 22.5 to 45 MeV/A 
have been used for nuclear physics experiments. Since the cy- 
clotron will be the injector for the new cooler synchrotron COSY it 
has been shut down to install a new RF-system as well as new 
correction coils and to connect it to the new COSY control system. 
A general view of existing and future ion sources for the Juelich 
accelerators is given. Results of beam quality studies mainly emit- 
tance measurements for two types of ECR sources - a simple H2* 
source and the 14 GHz superconducting source - are presented. 


22221 (CONF-9011136-, pp. 133-155) The new 10 GHz 
CAPRICE source - Magnetic structures and pertormances. 
Jacquot, B. (CEA, Grenoble (France)); Pontonnier, M. Oak Ridge 
National Lab., TN (United States). Jan 1991. From 10. international 
workshop on electron cyclotron resonance ion sources (ECRIS); 
Knoxville, TN (United States); 1-2 Nov 1990. In Proceedings of the 
10th international workshop on ECR ion sources. 380p. Order 
Number DE91010494. Source: OSTI; NTIS; INIS. 

CAPRICE is a high performance compact ECR source which 
generally acts with several concentric ECR layers excited in the 
multiple n(war — woe) = 0 harmonic mode. Both successive ECR 
stages are located inside a single vacuum chamber, of only 15 cm 
in length for a diameter of 6.5 cm, which is easily removable. A 
coaxial RF feeder allows a very efficient compact first stage and 
makes it easy to reduce significantly the electrical power dissipated 
in the solenoid coils by using simply a cone-shaped ring made of 
iron, around the injection region. On the other hand, the use of an 
extraction electrode made of iron makes it possible to inject a sig- 
nificant amount of energetic backward electrons through the iron 
extraction hole. A new 1 tesla CAPRICE source is built and can be 
fed either with a 10 GHz or 14 GHz microwave, only by varying the 
current in the solenoid coils. The 10 GHz source generally oper- 
ates in the 2(war — w ©*) = 0 mode within a symmetrical magnetic 
structure. This structure includes 2 closed ECR layers tuned on the 
10 GHz injected radiofrequency and its 2nd harmonic respectively. 
In that case the source is optimized to yield ions of high charge 
states. The current of Ar'® then easily reaches 1 A and the elec- 
trical power dissipated in the solenoid coils is only 33 kW. Another 
mode is also possible by injecting the 10 GHz radio frequency 
within a dissymmetrical structure. 


22222 (CONF-9011136-, pp. 157-162) First operation of the 
Texas A and M ECR ion source. May, D.P. (Texas A and M 
Univ., College Station (United States)); Mouchaty, G.; Rogers, 
R.C.; Smelser, P. Oak Ridge National Lab., TN (United States). 
Jan 1991. From 10. international workshop on electron cyclotron 
resonance ion sources (ECRIS); Knoxville, TN (United States); 1-2 
Nov 1990. In Proceedings of the 10th international workshop on 
ECR ion sources. 380p. Order Number DE91010494. Source: 
OSTI; NTIS; INIS. 

The Texas A and M ECR ion source began operation in August 
of 1989 and was used to supply beams for injection into the K500 
cyclotron beginning the following November. With little time for opti- 
mization, the performance of the source has been quite good, and 
it has performed well with the K500. 


22223 (CONF-9011136-—, pp. 163-172) Recent developments 
of RIKEN ECR ion sources. Nakagawa, T. (RIKEN, Saitama 
(Japan)); Kageyama, T.; Ikezawa, E.; Hemmi, M.; Miyazawa, Y. 
Oak Ridge National Lab., TN (United States). Jan 1991. From 10. 
international workshop on electron cyclotron resonance ion sources 
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(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

The RIKEN ECR lon Source has been successfully running up 
to now. The several ions from solid materials were extracted from 
this ion source and accelerated by AVF-ring cyclotron complex up 
to 100 MeV/u. It has been observed that the intensity of the high 
charge state ions (Ar''* Ar'®+, Ar'+) is enhanced after Al and Mg 
beams were produced in the source. The NEOMAFIOS for injector 
RIKEN Heavy lon Linac (RILAC) was tested on the test bench and 
32 kinds of ions were successfully extracted. 


22224 (CONF-9011136-, pp. 173-182) The 14 GHz CAPRICE 
source: Results on heavy metallic ions. Hitz, D. (Centre 
d'Etudes Nucleaires, Grenoble (France)); Jacquot, B.; Geller, R.; 
Pontonnier, M.; Bourg, F. Oak Ridge National Lab., TN (United 
States). Jan 1991. From 10. international workshop on electron cy- 
clotron resonance ion sources (ECRIS); Knoxville, TN (United 
States); 1-2 Nov 1990. In Proceedings of the 10th international 
workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

For the new injector of the UNILAC accelerator, the GSI at 
Darmstadt requires an ion source able to produce at least 5yA of 
heavy metallic ions such as Au*>+, Pb?>+, and more specifically 
U28+ in a de regime for at least 20 hours within +20%. During the 
last two years a prototype has been studied, built and tested at 10 
GHz and 14.5 GHz. Two methods of production of uranium ions 
are presented with their advantages and drawbacks. Other results 
for metallic and gaseous elements are also presented. 


22225 (CONF-9011136-, pp. 235-250) Feasibility studies for 
an ECR-generated plasma stripper: Preliminary. Alton, G.D. 
(Oak Ridge National Lab., TN (United States)); Sparrow, R.A.; Ol- 
son, R.E. Oak Ridge National Lab., TN (United States). Jan 1991. 
DOE Contract AC05-840R21400. From 10. international workshop 
on electron cyclotron resonance ion sources (ECRIS); Knoxville, 
TN (United States); 1-2 Nov 1990. In Proceedings of the 10th inter- 
national workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

Computational studies of the principal electron capture and loss 
processes which take place during interactions between a multi- 
electron projectile and a target in various degrees of ionization 
have been initiated. These studies are designed to determine the 
feasibility of a plasma stripper as a possible alternative to the 
gaseous and foil strippers which are commonly used to enhance 
the charge states of energetic ion beams. The idea is based on the 
knowledge that (1) the stopping powers (energy loss per unit path 
length) are greater for a plasma than a gaseous stripper at equiva- 
lent line densities, and (2) the number of electron channels 
available for capture by the projectile are reduced when the target 
is highly ionized. Preliminary results of attempts to evaluate the 
merits of a plasma for this application are given in this report. 


22226 (CONF-9011136—, pp. 259-269) A single stage ECR 
source for efficient production of radioactive ion beams. De- 
crock, P. (Louvain Univ. (Belgium)); Huyse, M.; Van Duppen, P.; 
Loiselet, M.; Ryckewaert, G. Oak Ridge National Lab., TN (United 
States). Jan 1991. From 10. international workshop on electron cy- 
clotron resonance ion sources (ECRIS); Knoxville, TN (United 
States); 1-2 Nov 1990. In Proceedings of the 10th international 
workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

A single stage Electron Cyclotron Resonance (E.C.R.) ion source 
has been developed for the radioactive ion beam facility in 
Louvain-la-Neuve. The source was first tested with an off-line test 
separator using calibrated leaks of neon, nitrogen and carbon- 
dioxyde. The lingering time in the source, due to sticking of the 
atoms to the walls of the ion source has been studied. The maxi- 
mum efficiencies obtained are 52% for ?°Ne'+, 20% for 5N'* and 
15% for '*C'*. A "SN" (T; 2 = 9.86 m) efficiency of 8% has been 
measured on-line. 


22227 


(CONF-9011136-, pp. 271-283) The single staged 
ECR source at the TRIUMF isotope separator TISOL. Buch- 


mann, L. (TRIUMF, Vancouver, British Columbia (Canada)); 
Vincent, J.; Sprenger, H.; D’Auria, J.; Dombsky, M.; McNeely, P.; 
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Roy, G. Oak Ridge National Lab., TN (United States). Jan 1991. 
From 10. international workshop on electron cyclotron resonance 
ion sources (ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. 
In Proceedings of the 10th international workshop on ECR ion 
sources. 380p. Order Number DE91010494. Source: OSTI; NTIS; 
INIS. 

With the installation at the isotope separator TISOL tile single 
staged ECR source as described in previous contributions to this 
conference has now become operational in delivering radioactive 
species extracted from the production target which is bombarded 
by 500 MeV protons. Among the radioactive species detected so 
far are He, C, N, Ne, Cl, Ar, Kr, and Xenon. The dependency of 
the ion currents/efficiencies from several source parameters will be 
discussed as well as the technical difficulties in connecting ECR 
sources to on-line isotope separators. 


22228 (CONF-9011136-, pp. 285-303) The continuous 
wave, optically pumped H~ source at TRIUMF. Buchmann, L. 
(TRIUMF, Vancouver, British Columbia (Canada)); Levy, C.D.P.; 
McDonak, M.; Ruegg, R.; Schmor, P.W.; Belov, A.; Polushkin, V.; 
Zelenskii, A. Oak Ridge National Lab., TN (United States). Jan 
1991. From 10. international workshop on electron cyclotron reso- 
nance ion sources (ECRIS); Knoxville, TN (United States); 1-2 Nov 
1990. In Proceedings of the 10th international workshop on ECR 
ion sources. 380p. Order Number DE91010494. Source: OSTI; 
NTIS; INIS. 

After installation in a 300 key terminal and extensive experimen- 
tation with the ECR electrode system the TRIUMF optically 
pumped H~ source is now operational in providing 5uA of current 
extracted from the TRIUMF cyclotron with 50% polarization. The 
optically pumped source consists of an ECR proton source operat- 
ing at 28 GHz, an optically pumped Na vapor charge exchange 
cell, a Sona spin transition and an ionizer cell. The ECR source 
extraction system consists of 61 1 mm holes whose special extrac- 
tion properties will be reported. One of the reasons for the 
relatively low polarization of the proton beam has been identified 
as being the background beam resulting from charge exchange 
with hydrogen. Experiments to determine the nature of this effect 
will be reported. The electronic polarization of the neutralizer cell 
sodium was measured by Faraday rotation. 


22229 (CONF-9011136—, pp. 223-234) ECR source for the 
HHIRF tandem accelerator. Olsen, D.K. (Oak Ridge National 
Lab., TN (United States)); Alton, G.D.; Dowling, D.T.; Haynes, D.L.; 
Jones, C.M.; Juras, R.C.; Lane, S.N.; Meigs, MJ.; Mills, G.D.; 
Mosko, S.W.; Tatum, B.A. Oak Ridge National Lab., TN (United 
States). Jan 1991. DOE Contract AC05-840R21400. From 10. in- 
ternational workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OST!; NTIS; INIS. 

Electron Cyclotron Resonance, ECR, ion source technology has 
developed rapidly since the original pioneering work of R. Geller 
and his group at Grenoble in the early 1970s. These ion sources 
are capable of producing intense beams of highly charged positive 
ions and are used extensively for cyclotron injection, linac injection, 
and atomic physics research. In this paper, the advantages of us- 
ing an ECR heavy-ion source in the terminal of the Holifield Heavy 
lon Research Facility (HHIRF) 25-MV tandem accelerator is dis- 
cussed. A possible ECR system for installation in the HHIRF 
tandem terminal is described. 


22230 (CONF-9011136-, pp. 305-309) The H* ECR source 
for the LAMPF optically pumped polarized ion source. York, 
R.L. (Los Alamos National Lab., NM (United States)); Tupa, D. Oak 
Ridge National Lab., TN (United States). Jan 1991. From 10. inter- 
national workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

An ECR source is used to produce the H+ beam for the Optically 
Pumped Polarized lon Source (OPPIS) at LAMPF. OPPIS requires 
a very high H* beam brightness from the ECR source. Studies of 
ECR extraction geometries that best fulfill this requirement are pre- 
sented. 





22231 (CONF-9011136-, pp. 311-315) Present status of the 
Warsaw cusp ECR ion source. Sudlitz, K. (Warsaw Univ. 
(Poland)). Oak Ridge National Lab., TN (United States). Jan 1991. 
From 10. international workshop on electron cyclotron resonance 
ion sources (ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. 
In Proceedings of the 10th international workshop on ECR ion 
sources. 380p. Order Number DE91010494. Source: OSTI; NTIS; 
INIS. 

The ECRIS with cusp type trap in the main stage has been pre- 
sented earlier. In these experiments plasma was heated by 
inexpensive 2.5 GHz generator. This idea has been developed fur- 
ther by adding a first stage and using an electron beam as medium 
for energy transport and frequency multiplicator. The microwave 
resonator of the first stage is on negative potential with respect to 
the chamber of the second stage and plays role of a cathode. The 
electron beam is guided into the cusp type trap of the second 
stage and heats plasma by electrons as well as by R.F. 


22232 (CONF-9011136-, pp. 329-342) Status report of the 
14.4 GHz ECR in Legnaro. Cavenago, M. (Laboratori Nazionali di 
Legnaro (Italy)); Bisoffi, G. Oak Ridge National Lab., TN (United 
States). Jan 1991. From 10. international workshop on electron cy- 
clotron resonance ion sources (ECRIS); Knoxville, TN (United 
States); 1-2 Nov 1990. In Proceedings of the 10th international 
workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

The optimization choices of the ECR source Alice are summa- 
rized and the newly designed extractor is shown. In the initial 
phase of building, the requirements on the NdFeB material were 
successfully met and all the design assumptions were satisfied 
and, in the case of the coils, overcome. The Halbach hexapole 
proved feasible. Mechanical parts are due by January 1991. Some 
electrical and vacuum components are on the next year budget, 
which delays source installation of a few months. 


22233 (CONF-9011136-, pp. 343-351) Status of JYFL- 
ECRIS at University of Jyvaeskylae. Aerje, J. (University of 


Jyvaeskylae (Finland)); Nieminen, V.; Choinski, J.; Antaya, T.A. 


Oak Ridge National Lab., TN (United States). Jan 1991. From 10. 
international workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

At the Department of Physics, University of Jyvaeskylae con- 
struction of a new accelerator laboratory was started in June 1989. 
The cyclotron type heavy ion accelerator will be equipped with an 
external ECR ion source. Design of the ECR ion source was started 
in 1987 and construction in 1988. As a model the RT-ECRIS at 
Michigan State University was chosen. Two ECR ion sources have 
now been constructed at the Department, the first one for the 
Svedberg Laboratory, in Uppsala and the second one for the new 
accelerator laboratory in Jyvaeskylae. In this contribution the back- 
ground of the project, some specifications and present status of 
the second source, the JYFL-ECR ion source are described. 


22234 (CONF-9011136—, pp. 353-362) Report on the UPP- 
SALA ECRIS facility and Its planned use for atomic physics. 
Vogel, O. (Uppsala Univ. (Sweden)). Oak Ridge National Lab., TN 
(United States). Jan 1991. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th interna- 
tional workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

The ECR ion source, which has been installed in Uppsala at The 
Svedberg Laboratory will be used both as an injector for a 
synchrocyclotron and to provide ion beams for atomic physics ex- 
periments. So far the following research programs are planned in 
atomic physics: Optical spectroscopy and laser excitation of multi- 
ply ionized atoms; Charge transfer mechanisms in slow collisions; 
Sputtering of organic solids with slow multicharged ions. A layout 
drawing of the ECR ion source and the beam-transport system to 
the atomic-physics area and to the cyclotron, which also shows the 
position of a polarized ion source, is given. 


22235 (FNAL/C—92/77) Measured control characteristics of 
the half-cell 40mm aperture magnet string. Mcinturff, A. (Fermi 
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National Accelerator Lab., Batavia, IL (United States)); Flora, R.; 
Weisend, J.G. i!; Wallis, D.B.; Dickey, C.E. Fermi National Acceler- 
ator Lab., Batavia, IL (United States). Mar 1992. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (SSCL-Preprint-73;CONF-920331-31: International 
industrial symposium on the super collider, New Orleans, LA 
(United States), 4-6 Mar 1992). Order Number DE92014145. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The data presented here were obtained in the course of operat- 
ing a five 40mm aperture dipole string. The eighty eight meter long 
string of dipoles was assembled to test the various proposed oper- 
ational scenarios of the SSCL collider. As reported earlier, there 
had been a short control and system (data procurement) checkout 
run performed on an abbreviated two dipole string. The problems 
that were then uncovered with the exception of the high 20K shield 
heat load, were corrected. There has been over 5000 hours of run- 
ning time on the system, 3000 hours on the five magnet string 
alone, and to date, no major problems or incidents have occurred. 
The quench (superconducting to normal transition) performance of 
the magnet string was excellent, with the exception of four prema- 
ture quenches that occurred during power supply commissioning. 
The operational parameters were all found to be manageable or 
equal to or greater than design. The operational heat loads were 
within the budget with the exception of the 20K circuit which was a 
factor of three too high. The relative internal voltages of the mag- 
nets have been higher than previously measured in the shorter 
string by a significant amount. There will be a discussion of con- 
cerns and problems plus their possible solution. 6 refs. 


22236 (FNAL/C-92/106) Magnetic field measurements of 
Fermilab/General Dynamics built full scale SSC collider dipole 
magnets. Delchamps, S. (Fermi National Accelerator Lab., 
Batavia, IL (United States)); Bleadon, M.; Bossert, R.; Carson, J.; 
Gourlay, S.; Hanft, R.; Koska, W.; Kuchnir, M.; Lamm, M.; Mazur, 
P.; Mokhtarani, A.; Orris, D.; Strait, J.; Wake, M.; Devred, A.; Di- 
Marco, JFermi National Accelerator Lab., Batavia, IL (United 
States); Superconducting Super Collider Lab., Dallas, TX (United 
States). Apr 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (SSCL-Preprint- 
102;CONF-920331-33: International industrial symposium on the 
super collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92014612. Source: OSTI; NTIS; GPO Dep. 

This paper presents preliminary results of magnetic field mea- 
surements made on a series of 50 mm aperture 15 m long SSC 
collider dipole magnets designed and manufactured at Fermi 
National Accelerator Laboratory (Fermilab) for use in the Supercon- 
ducting Super Collider Laboratory (SSCL) Accelerator System 
String Test. The magnets were assembled by Fermilab and Gen- 
eral Dynamics personnel, and were tested at the Magnet Test 
Facility (MTF) at Fermilab. Measurements of the dipole field angle, 
dipole field strength, and field shape parameters at various stages 
in magnet construction and testing are described. 


22237 (JAERI-M-92-024) Design of a high brightness ion 
source for the Basic Technology Accelerator (BTA). Okumura, 
Yoshikazu (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Watanabe, 
Kazuhiro. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. 28p. Order Number DE92526890. Source: OSTI; NTIS; INIS. 

An ion source has been designed and fabricated for a 10 MeV, 
10 mA, CW proton accelerator called Basic Technology Accelerator 
(BTA). The ion source consists of a multicusp plasma generator 
and a two-stage extractor, and is expected to produce a 100 keV, 
120 mA H* ion beam with a normalized emittance of as low as 0.5 
azmm.mrad. Guiding principles of the design are presented together 
with calculations on magnetic configuration, proton yield, plasma 
production, beam optics, and gas efficiency of the ion source. (au- 
thor). 


22238 (JHP-20) Basic design of IH-linacs for the INS-ISOL 
post-accelerator. Arai, S. (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Oct 1991. 29p. (In Japanese). Order Number DE92526945. 
Source: OSTI; NTIS; INIS. 

An interdigital-H type linac (IH-linac) chain working at 51 MHz 
has been designed for an ISOL post-accelerator composed of a 
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split coaxial RFQ, a charge stripper, an IH-linac chain and a single- 
gap cavity. The IH-linac chain consists of two tanks and accelerate 
unstable nuclei with a charge-to-mass ratio larger than 1/10 from 
170 to 670 keV/u. The first and second tanks have a same diame- 
ter of 1 m and lengths of 2.6 and 2.4 m, respectively. The 
accelerating mode is the 1-32 one, and the focusing scheme is the 
FODO one by using quadrupole magnets. The present design 
shows that the effective shunt-impedance averaged over two tanks 
is 104 MQ/m. (author). 


22239 (LA-12004-C, pp. 26-30) The Fermilab Linac Up- 
grade. Noble, R.J. (Fermi National Accelerator Lab., Batavia, IL 
(United States)). Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The Fermilab Linac Upgrade is planned to increase the energy 
of the H- linac from 200 to 400 MeV. This is intended to reduce the 
incoherent space-charge tuneshift at injection into the 8 GeV 
Booster which can limit either the brightness or the total intensity of 
the beam. The Linac Upgrade will be achieved by replacing the 
last four 201.25 MHz drift-tube tanks which accelerate the beam 
from 116 to 200 MeV, with seven 805 MHz side-coupled cavity 
modules operating at an average axial field of about 7.5 MV/m. 
This will allow acceleration to 400 MeV in the existing Linac enclo- 
sure. Each accelerator module will be driven with a klystron-based 
rf power supply. A prototype rf modulator has been built and tested 
at Fermilab, and a prototype 12 MW klystron is being fabricated by 
Litton Electron Devices. Fabrication of production accelerator mod- 
ules is in progress. 


22240 (LA-12004-C, pp. 42-44) New vanes for RFQ1. Chid- 
ley, B.G. (Atomic Energy of Canada Ltd., Chalk River, Ontario 
(Canada)); Adams, F.P.; McMichael, G.E.; Ngoc, T.T.; Bhatia, T.S. 
Los Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The RFQ1 accelerator was built with replaceable vanes; the op- 
tion has always existed to replace the existing vanes with new ones 
having a revised geometry or construction. The original vanes were 
designed with a peak surface electric field of 1.5 times Kilpatrick, 
which is now viewed as being too conservative. The new design 
will use a peak field of 1.8 Kilpatrick and a modified tip profile to in- 
crease the output energy from 0.6 MeV to 1-3 MeV. Computer 
simulations have been done using PARMTEQ and RFQCOEF to 
assess the effects of higher order harmonics of the potential on 
beam losses. The vane will be machined out of GlidCop AL-15 (an 
alumina dispersion-strengthened copper) with the cooling channels 
gun drilled. Heating calculations have been done using MARC and 
MENTAT with rf currents calculated by MAFIA and SUPERFISH. 


22241 


(LA-12004-C, pp. 45-47) Study of high-strength cop- 
pers for RFQ1’s new vanes. Ngoc, T.T. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario (Canada)); Hutcheon, R.M. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 


accelerator conference. 
Source: OSTI; NTIS; INIS. 

This paper summarizes a study of high-strength copper alloys to 
select a suitable material for new vanes on the RFQ1 accelerator. 
GlidCop AL-15 alumina-dispersion-strengthened copper has been 
chosen for its high strength, relatively high thermal and electrical 
conductivities and its ability to retain its strength through heating 
cycles. The results of a detailed test program to evaluate this ma- 
terial are also reported. 


22242 (LA-12004-C, pp. 48-50) Components for cw RFQ's. 
Ngoc, T.T. (Atomic Energy of Canada Ltd., Chalk River, Ontario 
(Canada)); McMichael, G.E.; Arbique, G.M.; Adams, F.P. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
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accelerator conference. 
Source: OSTI; NTIS; INIS. 

Many components have been designed and tested in cw opera- 
tion using the RFQ1 accelerator structure as a test bed. Improved 
VCR's (vane-coupling-rings) have been in service for over a year 
with no sign of deterioration. Dynamic tuners were developed and 
performed flawlessly at cw power levels approaching 8 W/em’. Re- 
cently, the design of the drive loop has been modified after some 
problems were encountered in operation. Calculation of the field 
enhancement at the end of the vane showed that the racetrack- 
shaped gasket, which makes the rf and vacuum joint between the 
tank and the vane, withstands a factor of 5 higher power density 
than expected. 


22243 (LA-12004-C, pp. 54-56) RF parameters and scaling 
relations for four chamber RFQ cavities. Paramonov, V.V. (Insti- 
tute for Nuclear Research, Moscow (USSR)). Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123-: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

The comparison (in 2D approximation, without taking into ac- 
count end plates) of RF parameters for four chamber RFQ cavities, 
differing in chamber shape, is done. Using lumped parameters ex- 
pressions for RF characteristics estimations are given. It is shown 
that per unit length capacity between electrodes depends only on 
the shape of the electrode and don’t depend on dimension. Depen- 
dence of cavity characteristics from working frequency is 
considered. 


22244 (LA-—12004-C, pp. 60-62) RF field measurement of an 
RFQ cold model cavity for the JHP. Ueno, A. (National Lab. for 
High Energy Physics, Ibaraki (Japan)); Mori, Y.; Takagi, A.; Kubota, 
C.; Yamazaki, Y. Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A radio-frequency quadrupole (RFQ) linac will be constructed as 
a preinjector linac for the Japanese Hadron Project (JHP). Its reso- 
nant frequency, injection and final energies are determined from 
beam-optics considerations of the entire system to be 432 MHz, 50 
keV and 3 MeV, respectively. In order to achieve these require- 
ments, keeping the maximum surface electric field to less than 
1.8-times the Kilpatrick limit, the RFQ becomes about 2.7 m long. 
In order to examine the field stability of such a long RFQ cavity, a 
cold mode! cavity without vane modulation or a side-tuner was 
constructed with relative intervane-distance errors of less than +30 
pm. The measurements showed that a good longitudinal and 
azimuthal field uniformity within +3.5% could be achieved by ad- 
justing only end tuners. 


22245 (LA-12004-C, pp. 63-66) Azimuthal stabilization of 
the radio-frequency quadrupole with loop-coupled TEM lines. 
Spalek, G. (Los Alamos National Lab., NM (United States)); 
Klapetzky, A.; Rose, J. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). in 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Azimuthal stabilization studies were performed on a RF cold 
model, a low-power test cavity. The cold model was a 2.64-meter 
long aluminum structure, constructed in eight parts azimuthally, 
with four vane pieces and four skirt pieces, and two sections longi- 
tudinally. The structure was originally designed with vane coupling 
rings (VCRs) to resonate at 425 MHz. Without VCRs the structure 
resonates in the quadrupole zero mode at 436 MHz. Loop-coupled, 
lambda (2T1) resonant coaxial transmission lines were installed, as 
shown in a figure. This concept was initially proposed at Los 
Alamos. The coupling loops are oriented such that opposite quad- 
rant quadrupole fields induce equal but opposite currents leaving 
the stabilizer unexcited. Any imbalance in fields between the two 
quadrants (referred to as dipole components or simply dipoles) will 
induce a net current. Thus, the stabilizer will not couple to the 
quadrupole mode, but to the dipole mode. 


845p. Order Number DE91009298. 





22246 (LA-12004-C, pp. 67-69) A coaxial line azimuthal 
field stabilizer for radio frequency quadrupoles. Spalek, G. (Los 
Alamos National Lab., NM (United States)); Klapetzky, A. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Azimuthal stabilization studies have been performed on a 1.75- 
m-long low-power model of a Radio Frequency Quadrupole (RFQ). 
The model was modified to accept seven resonant, coaxial az- 
imuthal stabilizers spaced at 2 intervals longitudinally and 
alternating in orientation between two orthogonal planes. The stabi- 
lizers are resonant versions of similar stabilizers proposed some 
years ago. Measurements have shown that these stabilizers are 
easy to tune even in a very crudely constructed RFQ. They are 
fairly insensitive to asymmetries and tuning and can be used to ad- 
just the dipole component of an RFQ. 


22247 (LA-12004-C, pp. 70-72) Coupled radio-~ 
quadrupoles as compensated structures. Browman, M.J. (Los 
Alamos National Lab., NM (United States)); Young, L.M. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The usefulness of radio-frequency quadrupoles (RFQs) for accel- 
erating and bunching high-current beams in a compact, lightweight 
structure is well known. Until now, however, RFQs have been used 
only for low-energy acceleration because the structure operates in 
the 0 mode, and problems of mode coupling and field uniformity 
multiply as the length of the RFQ increases. In general, significant 
improvements against perturbations in the 0 or x mode can be ob- 
tained by providing the structure with another passband that 
couples to the first to produce a non-zero slope of the dispersion 
curves. Such a modified structure is called a compensated struc- 


ture. The three-dimensional MAFIA codes were used to study the 
feasibility of designing compensated RFQs by dividing long RFQS 
into sections coupled together by short gaps between the end re- 
gions. The authors found that such a structure does have improved 
mode spacing and longitudinal stability. Results from this study are 
presented. 


22248 (LA-12004-C, pp. 73-75) Electrical characteristics of 
a short RFQ resonator. Ben-Zvi, |. (State Univ. of New York, 
Stony Brook (United States)); Jain, A.; Wang, H.; Lombardi, A. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Electrical characteristics of a short RFQ resonator of the four rod 
type have been studied by carrying out measurements on models 
and numerical simulations using the MAFIA codes. An empirical 
formula is obtained for the capacitance of vane-like electrodes in a 
four-rod RFQ resonator. It is shown that the electrode supports 
could account for a significant part of the total capacitance. This 
additional capacitance may change the circuit symmetry and give 
rise to a dipole component. This effect can be compensated by ap- 
propriate modifications of the support structure. The beam offset 
due to a dipole component is estimated. 


22249 (LA-12004-C, pp. 76-78) First tests of a supercon- 
ducting RFQ structure. Delayen, J.R. (Argonne National Lab., IL 
(United States)); Shepard, K.W. Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract W-31109-ENG-38. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

High surface electric fields have been obtained in the first tests 
of a superconducting rf quadrupole device. The rf quadrupole fields 
were generated between niobium vanes 6.5 cm in length, with an 
edge radius of 2 mm, and with a beam aperture of 6 mm diameter. 
In tests at 4.2 K, the 64 MHz device operated cw at peak surface 
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electric fields of 128 MV/m. Virtually no electron loading was ob- 
served at fields below 100 MV/m. It was possible to operate at 
surface fields of 210 MV/m in pulses of 1 msec duration using a 
2.5 kW rf source. For the vane geometry tested, more than 10 
square centimeters of surface support a field greater than 90% of 
the peak field. The present result indicates that electric fields 
greater than 100 MV/m can be obtained over an appreciable area, 
sufficient for some accelerator applications. It also shows that su- 
perconducting rf technology may provide an extended range of 
options for rf quadrupole design. 


22250 (LA-12004-C, pp. 82-84) Application of rf supercon- 
ductivity to high-brightness lon beam accelerators. Delayen, 
J.R. (Argonne National Lab., IL (United States)); Bohn, C.L.; 
Roche, C.T. Los Alamos National Lab., NM (United States). Mar 
1991. DOE Contract W-31109-ENG-38. (CONF-9009123-: 1990 
Linear accelerator conference, Albuquerque, NM (United States), 
9-14 Sep 1990). In Proceedings of the 1990 linear accelerator con- 
ference. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

A development program is underway to apply rf superconductiv- 
ity to the design of cw linear accelerators for high-brightness ion 
beams. The key issues associated with this endeavor have been 
delineated in an earlier paper, Considerable progress has been 
made both experimentally and theoretically to resolve a number of 
these issues. In this paper the authors summarize this progress. 
They also identify current and future work in the areas of accelera- 
tor technology and superconducting materials which will confront 
the remaining issues and/or provide added capability to the tech- 
nology. 


22251 (LA-12004-C, pp. 85-87) Experimental results in su- 
perconducting niobium resonators for high-brightness ion 
beam acceleration. Delayen, J.R. (Argonne National Laboratory, 
IL (United States)); Bohn, C.L.; Roche, C.T. Los Alamos National 
Lab., NM (United States). Mar 1991. DOE Contract W-31109-ENG- 
38. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Two niobium resonant cavities for high-brightness ion beam ac- 
celeration have been constructed and tested. The first was based 
on a coaxial quarter-wave geometry and was optimized for phase 
velocity Bo = 0.15. This cavity, which resonates at 400 MHz in the 
fundamental mode, operated at an average (wall-to-wall) accelerat- 
ing gradient of 12.9 MV/m under continuous-wave (cw) fields. At 
this gradient, a cavity Q of 1.4x10° was measured. The second 
was based on a coaxial half-wave geometry and was optimized for 
Bo = 0.12. This cavity, which resonates at 355 MHz in the funda- 
mental mode, operated at an average accelerating gradient of 18.0 
MV/m under cw fields. This is the highest average accelerating 
gradient achieved to date in low-velocity structures designed for cw 
operation. At this gradient, a cavity Q of 1.2 x 10° was measured. 


22252 (LA-12004-C, pp. 88-90) Design of a superconduct- 
ing interdigital accelerator structure for radioactive heavy 
lons. Fraser, J.S. (TRIUMF, Vancouver, British Columbia 
(Canada)); Schneider, H.R. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

An on-line isotope separator (ISOL) has been installed on one of 
the beamlines at the TRIUMF cyclotron. Assuming a 60 keV/u, 50 
MHz RFQ preaccelerator, a drift-tube linac design based on the 
superconducting interdigital structure developed at the Argonne 
National Laboratory, has been studied for acceleration of the ISOL 
radioactive beams. The linac consists of a first stage with 12 four- 
gap 50 MHz resonator tanks and 6 inter-tank superconducting 
solenoid lenses, followed by a second stage operating at 100 MHz, 
with 21 tanks and 7 inter-tank solenoids. This then can deliver a 1.6 
MeV/u beam of ions with q/A > .05. Including solenoid lens space, 
the equivalent average accelerating gradient for singly charged ions 
is 1.9 MeV/m, about 60% higher than for a room temperature de- 
sign reported earlier. The design was developed using a modified 
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version of the PARMELA code, called PARMION, which dynami- 
cally varies the cell lengths to maintain a specified synchronous 
phase. The optimum synchronous phase was found to be —15°. 


22253 (LA-12004-C, pp. 91-92) Radio frequency supercon- 
ducting structures development laboratory capability at Los 
Alamos National Laboratory. Rusnak, B.R. (Los Alamos National 
Lab., NM (United States)); Gray, E.R.; Houlton, R.J.; Lawrence, G.,; 
Meyer, E.A.; Schrage, D.L.; Klapetzky, A.; Shapiro, A.H.; Spalek, 
G.; Stovall, J.E.; Wright, P. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123-: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Los Alamos National Laboratory has established an in-house ca- 
pability to pursue development of superconducting rf structures. 
Facilities including test pits, shielded cryostats, an ultrapure 500- 
gal, water system, a 600-ft? clean assembly area, and a helium 
pumping system have been installed and are now operational. 
High-field testing on cavities at 810 and 3,000 MHz is progressing. 
This paper presents a facility description and recent cavity mea- 
surement results. 


22254 (LA-12004-C, pp. 93-95) A numerical study of super- 
conducting cavity components. Yunn, B.C. (Continuous Electron 
Beam Accelerator Facility, Newport News, VA (United States)); 
Bisognano, J.J. Los Alamos National Lab., NM (United States). 
Mar 1991. DOE Contract AC05-84ER40150. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

Computer programs which solve Maxwell's equations in three di- 
mensions are becoming an invaluable tool in the design of RF 
structures for particle accelerators. In particular, the lack of cylindri- 
cal symmetry of superconducting cavities with waveguide couplers 
demands a 3-D analysis for a reasonable description of a number 
of important phenomena. A set of codes, collectively known as 
MAFIA, developed by Weiland and his collaborators, has been 
used at CEBAF to study its five-cell superconducting accelerating 
cavities. The magnitude of RF crosstalk between cavities is found 
to depend critically on the breaking of cylindrical symmetry by the 
fundamental power couplers. A model of the higher order mode 
coupler exhibits an unexpected mode which is in good agreement 
with measurement. 


22255 (LA-12004-C, pp. 96-98) Field stabilization in the 
Quasi/-Alvarez structure. Vretenar, M. (CERN, Geneva (Switzer- 
land)); Warner, D.J. Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The Quasi-Alvarez accelerating structure, proposed for the Linac 
injector of the CERN heavy ion complex, has a super-period con- 
sisting of drift-tubes in 28 and 6A cells supported within a 
cylindrical cavity of diameter 0.7, (fp = 202.5 MHz). Between 0.25 
MeV/u and 2.0 MeV/u the design accelerating field increases by 
95%, ideally with stabilization by post-couplers. As this is known to 
be difficult both as regards 8 and cavity diameter, a 500 MHz scale 
model of the 0.25 MeV/u to 0.65 MeV/u part has been used to 
study a comprehensive range of post-coupler dispositions and ge- 
ometries. 


22256 (LA-12004-C, pp. 79-81) Design and application pos- 
sibilities of superconducting radio-frequency quadrupoles. 
Schempp, A. (J. W. Goethe Univ. (West Germany)); Deitinghoff, 
H.; Delayen, J.R.; Shepard, K.W. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

In recent experiments, cw surface electric fields in excess of 100 
MV/m have been obtained in a superconducting rf quadrupole 
(SCRFQ) device. In this paper the authors explore some design 
and application possibilities of SCRFQs which have been opened 
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by these results. For example, SCRFQs may be able to accelerate 
higher cw currents than is now possible. Also, highly-modulated 
SCRFQs could be designed to provide compact, high-longitudinal- 
gradient devices. Some conceptual designs and applications will be 
discussed. 


22257 (LA-12004-C, pp. 105-107) Mechanical construction 
of the 805 MHz side couple cavities tor the Fermilab linac up- 
grade. May, M.P. (Fermi National Accelerator Lab., Batavia, IL 
(United States)); Fritz, J.R.; Jurgens, T.G.; Miller, H.W.; Olson, J.; 
Snee, D. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The manufacturing processes for the Side Coupled Structures 
(SCS) are intimately connected with their tuning requirements. 
Present Computer Numerical Controlled machining allows very 
repeatable accuracies of dimensions. This has led to a manufactur- 
ing sequence which reduces the need for repeated machining 
steps. Surface tolerances in the high field region of the accelerat- 
ing cells were assured. Tuning steps were reduced at all stages of 
construction. This paper describes the mechanical steps used to 
fabricate the SCS structure at Fermilab. 


22258 (LA-12004-C, pp. 108-110) The determination of the 
805 MHz side coupled cavity dimensions for the Fermilab linac 
upgrade. Jurgens, T.G. (Fermi National Accelerator Lab., Batavia, 
IL (United States)); Miller, H.W.; Moretti, A.; Ping Zhou. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

In order to achieve the proper frequencies and coupling in Side 
Coupled Accelerator Structures, it is often necessary to model the 
cavities. In order to reduce the number of modeling steps and 
hence reduce machine shop time and cost, the authors have 
drawn heavily upon previous LAMPF experience and present day 
numerical calculation programs. Using a few aluminum cavity mod- 
els at selected machine energies, they have been able to predict 
the frequency and coupling of their structures with good accuracy. 
This paper describes the steps used to determine the cavity di- 
mensions that meet their structure requirements. 


22259 (LA-12004-C, pp. 111-113) Tuning methods for the 
805 MHz side-coupled cavities in the Fermilab linac upgrade. 
Miller, H.W. (Fermi National Accelerator Lab., Batavia, IL (United 
States)); Jurgens, T.G.; Kerns, Q.A.; Padilla, R.; Zubao Qian. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The fabrication and tuning of Side-Coupled Accelerator Struc- 
tures (SCS) are strongly interrelated. Consideration of mechanical 
tolerances and fabrication sequences can reduce tuning steps that 
require repeated machining. With available CNC machines and nu- 
merical calculation programs, it is possible to machine cavities to a 
calculated shape. Accelerating cells are tuned by control of the 
depth of coupling slots rather than trimming the nose of accelerat- 
ing cells. Predicting the correct frequency off-sets to use at each 
manufacturing stage produces a brazed structure of proper cou- 
pling with a minimum amount of tuning. 


22260 (LA-12004-C, pp. 114-116) Side coupied accelerating 
structure automated measurement system. Prieto, P.S. (Fermi 
National Accelerator Lab., Batavia, IL (United States)); Crisp, J.; 
Jurgens, T.; Savord, T. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A computer controlled, network analyzer based measurement 
system was developed for evaluating the side coupled accelerating 





structure (SCS), which will replace part of the FermiLab linear ac- 
celerator. The SCS will boost the Linac energy from 200 MeV to 
400 MeV, contributing to the reduction of beam emittance providing 
a higher intensity beam. The measured parameters include shunt 


impedance(Zs), electric field (E0) the total voltage (V), and transit- 
time factor (T) of the accelerating structure. Also, the stopband, 
frequency, and Q value of the 2/2 mode are determined. The first 


set of parameters (Z,, Eo, V, T) are measured using a bead-pull 
perturbation technique. The automated measuring system was 
designed around an IBM-AT compatible computer, (AST 286), con- 
trolling an Hewlett-Packard (HP8510B) network analyzer and a 
Galil (DMC-400) motor controller, with the National Instruments 
GPIB interface card. Programs were developed under TurboC (ver- 
sion 2.0) assembler debugger environment. The dispersion 
measurements are carried out using a sub-set of the above men- 
tioned instruments. 


22261 (LA-12004-C, pp. 117-119) Stability of field distribu- 
tion in coupled cavity structures. Kravchuk, L.V. (inst. for 
Nuclear Research, Moscow (USSR)); Romanov, G.V. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123—: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The general properties of coupled cavities structures are studied 
and the conditions of maximal stability of accelerating field distribu- 
tion in respect to the random errors of manufacturing and tuning 
are determined. To describe the biperiodic structures with strong 
coupling such as DAW structure a coupled oscillator model with 
couplings of two types - elastic and inertial - is used. It is shown 
that the field distribution stability in the multicoupled cavity struc- 
tures depends not only on the frequency separation between 


modes of structure’s spectrum, but also on the field distribution and 
amplitudes of these modes. 


22262 


(LA-12004-C, pp. 120-122) A systematic errors study 
for the bead pull measurements. Bylinsky, Yu.V. (Institute for Nu- 
clear Research, Moscow (USSR)); Gonin, 1.V.; Kravehuk, L.V.; 
Ostroumov, P.N.; Paramonov, V.V.; Puntus, V.A. Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 


ator conference. 
OSTI; NTIS; INIS. 

The systematic error for the bead pull measurements in drift tube 
cavities and disk and washer structure is analyzed. The error is 
caused by the nonuniformity of the RF field distribution and mirror 
affect of the spherical bead. The method for error determination is 
provided which was verified for accelerating system of the Moscow 
Meson Factory Linear Accelerator (LA MMF). it is shown that the 
error must be taken into account for the RF field flattering proce- 
dure in drift tube cavities. Also this kind of error is important in 
coupled cell structures. 


845p. Order Number DE91009298. Source: 


22263 (LA-12004-C, pp. 123-125) Fabrication technique of 
drift tube with permanent quadrupole magnet for the linac of 
the JHP. lino, Y. (Nagoya Aerospace System Works (Japan)); 
Adachi, T.; Kawasumi, T.; Ozaki, M.; Kato, T.; Naito, F.; Takasaki, 
E.; Yamazaki, Y. Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A compact drift tube will be used for the drift-tube linac (DTL) 
which is under development for the Japanese Hadron Project 
(JHP). The methods are briefly described for holding the perma- 
nent quadrupole magnet fixed into the drift-tube cell and for 
assembling the drift tube onto the DTL cavity tank. 


22264 (LA-12004-C, pp. 126-128) Fabrication technique of 
ACS cavity for the JHP. Yamasu, K. (Mitsubishi Heavy Industries, 
Ltd., Hiroshima (Japan)); Iwata, T.; Hamaoka, M.; Kageyama, T.; 
Yamazaki, Y.; Morozumi, Y.; Yoshino, K. Los Alamos National Lab., 
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NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A high-power model of the annular-coupled structure (ACS) was 
fabricated and tuned to an operating frequency of 1296 MHz for the 
Japanese Hadron Project (JHP). The nose-cone region is cooled 
by water channels in the unit in order to make possible the high- 
duty operation. Some details are described for machining high-Q, 
ultra-precision cavity segments including coupling slots. Detailed 
tuning procedures and brazing techniques are also presented. 


22265 (LA-12004-C, pp. 129-131) Evaluation of RF seals 
for resonant cavity applications. Rusnak, B. (Los Alamos 
National Lab., NM (United States)); Spalek, G.; Bolme, G.O.; Bult- 
man, N.; Klapetkzy, A.; Kemp, E.L.; Stovall, J.E.; Rose, J. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

In radio-frequency quadrupoles (RFQ) and drift-tube linacs 
(DTL), electrical seals are required at mechanical interfaces to 
preserve the cavity quality factor (Q). Studies determined the re- 
sponse of copper-plated C-seals to continuous wave (cw), highfield 
operating conditions. In addition, low-power evaluations of 
machined-surface, knife-edge, indium wire, C-type, and multilam 
seals were done at room temperature and cryogenic (25 K) 
temperatures. For the high-field tests, the Q as well as seal tem- 
perature, was measured with power. For the low power test, the Q 
was measured as a function of temperature. 


22266 (LA-12004-C, pp. 132-134) Damped and detuned ac- 
celerator structures. Deruyter, H. (Stanford Univ., CA (United 
States)); Farkas, Z.D.; Hoag, H.A.; Ko, K..; Kroll, N.; Loew, G.A.; 
Miller, R.; Palmer, R.B.; Paterson, J.M.; Thompson, K.A.; Wang, 
J.W.; Wilson, P.B. Los Alamos National Lab., NM (United States). 
Mar 1991. DOE Contract AC03-76SF00515. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

This paper reports continuing work on accelerator structures for 
future TeV linear colliders. These structures, in addition to having 
to operate at high gradients, must minimize the effects of wakefield 
modes which are induced by e+ bunch trains. Two types of modi- 
fied disk-loaded waveguides are under investigation: damped 
structures in which the wakefield power is coupled out to lossy re- 
gions through radial slots in the disks and/or azimuthal rectangular 
waveguides, whereby the external Q of the undesirable HEM;, 
mode is lowered to values below 20, and detuned structures in 
which the frequencies of these modes are modified from one end 
to the other of each section by ~10%, thereby scrambling their ef- 
fects on the beam. Beam dynamics calculations indicate that these 
two approaches are roughly equivalent. MAFIA, ARGUS and 
URMEL codes have been used extensively in conjunction with low- 
power tests on S- mid X- band models to identify mode patterns, 
dispersion curves and Q values, and to demonstrate damping or 
detuning of the HEM modes. Results of calculations and measure- 
ments on the various structures presented and evaluated. 


22267 (LA-12004-C, pp. 141-143) MACSE: Accelerating 
electrons at Saclay with superconducting cavities. Leconte, Ph. 
(CEN-Saclay, Gif-sur-Yvette (France)); Aune, B.; Cavedon, J.M.; 
Fagot, J.; Gastebois, J.; Gournay, J.F.; Hisleur, J.M.; Jablonka, M.; 
Juillard, M.; Klein, E.; Mosnier, A.; Prome, M.; Veyssiere, A.; 
Buehler, S.; Junquera, T.; Cardman, L. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
Since 1986, the Department de Physique Nucleaire at Saclay 
has started an R and D program on superconducting RF cavities. 
State of the art cavities have been produced. Fundamental 
research is also being done on superconducting surface RF prop- 
erties such as field emission, surface resistance, thin layer 
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sputtering techniques, heat transfer models, and physicochemistry 
of Nb oxides. The understanding of the physics of RF supercon- 
ductivity and the know-how on cavity making, however essential, 
must be complemented by many other technological skills, before 
one is able to build and operate a superconducting accelerator. In 
order to master all the technological aspects of superconducting 
RF acceleration, a test facility for fully equipped accelerator mod- 
ules is under completion at Saclay. First accelerated electron beam 
is expected by the end of this year. 


22268 (LA-12004-C, pp. 147-149) X-band accelerating 
structure for Japan Linear Collider. Higo, T. (National Laboratory 
for High Energy Physics, Ibaraki (Japan)); Takao, M.; Suetake, M.; 
Kubo, K.; Takata, K. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123-—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The main linac for the Japan Linear Collider adopts Xband ac- 
celerating structures. This high frequency and therefore, a small 
accelerating structure for a long linac causes severe wake field 
problems against emittance preservation. To overcome the prob- 
lems especially in multi-bunch operation, a damped structure with 
two slots in each disk is designed whose external Q value of the 
severest mode (TM110-7) is damped down below 25. The evalua- 
tion of the other higher modes are also described. 


22269 (LA-12004-C, pp. 150-152) A high-power model of 
the ACS cavity. Kageyama, T. (National Laboratory for High En- 
ergy Physics, Ibaraki (Japan)); Morozumi, Y.; Yamazaki, Y.; 
Yoshino, K. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

During the last two years, the authors have developed the four- 
slot Annular Coupled Structure (ACS) for the high-6 coupled-cell 
linac used for the 1-GeV proton linac of the Japanese Hadron 
Project (JHP). In order to study the performance in high-power op- 
eration, a 1,296-MHz high-power model of the four-slot ACS cavity 
has been designed and constructed. The cavity has been success- 
fully conditioned up to the designed value. This report presents the 
cavity design, thermal analysis for optimizing the cooling-water cir- 
cuits, the RF properties, and the results of the high-power test. 


22270 (LA-12004-C, pp. 153-155) Multi-cavity bridge cou- 
pler. Morozumi, Y. (National Lab. for High Energy Physics, Ibaraki 
(Japan)); Kageyama, T.; Yamazaki, Y. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The final accelerating section of the Japanese Hadron Project 
(JHP) linac is planned to consist of newly developed 1,296 MHz 
annular coupled structure (ACS) cavity tanks with focusing mag- 
nets in between. A multi-cavity bridge coupler was designed for 
power feed to coupled-cavity accelerating tanks. A high power 
model of the coupler, together with a pair of accelerating tanks, 
was fabricated and was successfully conditioned up to a rated 
power of 300 kW. 


22271 (LA-12004-C, pp. 156-158) Design features of the in- 
put coupler for the DTL. Naito, F. (National Lab. for High Energy 
Physics, Ibaraki (Japan)); Kato, T.; Morozumi, Y.; Takasaki, E.; 
Takeuchi, Y.; Yamazaki, Y. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123-—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

An rf input coupler for a drift-tube linac was designed and stud- 
ied with the computer codes and the low-power models. It 
comprises four parts; a door-knob transition, an rf window of the 
ceramic disk, a short transformer of the coaxial waveguide and an 
rf loop coupler. The reliability of the design aided with computer 
codes was confirmed with the model test. 
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22272 (LA-12004-C, pp. 159-161) High-power hybrid atten- 
uator and phase-shifter systems. Ohsawa, S. (National Lab. for 
High Energy Physics, Ibaraki (Japan)); Abe, |.; Yokota, M.; Ogawa, 
Y.; Anami, S.; Sato, |.; Asami, A. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Two kinds of waveguide systems which can change the attenua- 
tion and phase independently have been newly designed utilizing 
3-dB hybrids, and manufactured for the prebuncher and buncher of 
the 2.5-GeV Photon Factory Injector Linac. Measured data show 
the expected characteristics. The principles, structures and charac- 
teristics are described. 


22273 (LA-12004-C, pp. 165-167) Microwave source up- 
grade of the KEK 2.5-GeV linac relevant to B-factory project. 
Shidara, Tetsuo (National Lab. for High Energy Physics, Ibaraki 
(Japan)); Honma, Hiroyuki; Nakao, Katsumi; Anami, Shozo; Asami, 
Akira. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The KEK 2.5-GeV linac is planning to upgrade its microwave 
source relevant to a B-factory project. The B-factory will use 8-GeV 
electrons and 3.5-GeV positrons where each injection energy from 
the linac is 2.5 and 3.5 GeV, respectively. The increase in the 
injector linac energy from the present 2.5 GeV necessitates the re- 
placement of existing 30-MW klystrons with new 60-MW units. A 
doubling of the klystron output power requires a modification of the 
modulator system. The 60-MW klystron requires a 350-kV beam 
voltage pulse. A new pulse transformer with a step-up ratio of 1:15 
will be necessary to deliver the increased voltage. The modulator, 
with the exception of its pulse-forming network, will be unchanged 
while producing the required power increase. The discussion will 
cover the upgraded modulator specifications and its test station us- 
ing the 60-MW kKlystron. 


22274 (LA-12004-C, pp. 174-176) A long-pulse thyristor- 
switched modulator for the JHP proton linac. Anami, S. 
(National Lab. for High Energy Physics, Ibaraki (Japan)); Kawa- 
mura, M.; Kubo, T.; Kudo, K.; Ono, M.; Takasaki, E.; Takenaka, T.; 
Ogawa, S.; Koseki, S. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A long-pulse, high-duty klystron modulator which was fabricated 
as a prototype for the JHP 1-GeV proton linac has been operated 
at 15 MW peak power, 400 us pulse width and 50 Hz repetition 
rate. This modulator is of a line type which has a pulse forming 
network switched by two thyratrons in parallel. From a viewpoint of 
reliable operation and long lifetime it seems that thyratrons are un- 
suitable for the use of long-pulse and high-average currents (now, 
15 A at 400 ys pulse width and, final, 23 A at 600 ys); therefore 
the authors must develop the use of SCR or GTO thyristors in 
place of the thyratrons. Prior to the construction of the full rate 
thyristor switch, the SCR-stack and GTO-stack modules with a 10 
kV hold-off voltage were built and tested in the modulator with a 
klystron load through a pulse transformer. The design considera- 
tions and the test results are reported. 


22275 (LA-12004-C, pp. 177-179) Relativistic klystron sim- 
ulations using RKTW2D. Ryne, R.D. (Lawrence Livermore 
National Lab., CA (United States)); Yu, S.S. Los Alamos National 
Lab., NM (United States). Mar 1991. DOE Contract W-7405-ENG- 
48. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Relativistic klystrons (RKs) that operate at high energy and with 
multiple extraction cavities are expected to be able to achieve high 
efficiencies. The authors are developing a two-dimensional, time- 
dependent computer code for the simulation of relativistic klystrons. 
They discuss the main features of their code. They also present an 














example simulation of a relativistic klystron with both a standing 
wave output cavity and a traveling wave output structure. 


22276 (LA-12004-C, pp. 180-182) Using traveling wave 
structures to extract power from relativistic klystrons. Ryne, 
R.D. (Lawrence Livermore National Lab., CA (United States)); Yu, 
S.S. Los Alamos National Lab., NM (United States). Mar 1991. 
DOE Contract W-7405-ENG-48. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The purpose of this note is to analyze the excitation of traveling 
wave (TW) output structures by an RF current. Such structures are 
being used in relativistic klystron experiments at Lawrence Liver- 
more National Laboratory. First the authors present a set of 
difference equations that describes the excitation of the cells of a 
TW structure. Next they restrict their attention to structures that 
have identical cells, except possibly for the first and last cells. Un- 
der these circumstances one can obtain difference equations that 
have constant coefficients, and they present the general solution of 
these equations. Lastly they apply their results to the analysis of a 
TW output structure. They show that, by appropriate choice of the 
quality factors (Qs) and eigenfrequencies of the first and last cells, 
it is possible to obtain a traveling wave solution for which there is 
no reflected wave and where the excitation grows linearly with cell 
number. 


22277 (LA-12004-C, pp. 183-185) Study of high efficiency 
linear accelerator structure. Sato, |. (National Lab. for High En- 
ergy Physics, Ibaraki (Japan)); Wang, Y.L. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123—: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

A new type of traveling wave linear accelerator structure has 
been studied, This accelerator structure is based on the disk 
loaded structure increasing coupling slots on the disk. It has high 
shunt impedance, high Q value, high group velocity and low atten- 
uation. Therefore this accelerator structure with the traveling wave 
resonant ring has high efficiency. Specially, for CW linacs or for 
the large beam current linacs, using this accelerator structure its 
efficiency can be reached as high as 90%. The study was per- 
formed by means of computer codes SUPERFISH and MAFIA. The 
theoretical and experimental results of this study are presented. 


22278 (LA-12004-C, pp. 186-188) Operation of a 473MHz 
pulsed klystrode power source. MacKay, W.W. (Texas Accelera- 
tor Center, The Woodlands, TX (United States)); Huson, F.R.; 
Kronke, C.; Sun, D.; Zeigler, J. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A 100kW peak rf power source was built using an Eimac 
2KDW6EO0LA klystrode at 473MHz. The klystrode has been operated 
at a peak power level of 104kW with 50s pulses at a duty factor 
of 0.5%. The measured efficiency of the tube operating in this 
mode was 56%, with a gain of 23dB. This system is to be used as 


a power source for both a sparking cavity and a 500keV RFQ for 
H- ions. 


22279 (LA-12004-C, pp. 189-191) Mode competition in high 
power gyroklystron amplifiers. Latham, P.E. (Univ. of Maryland, 
College Park (United States)); Main, W.; Tantawi, S.; Lawson, W.; 
Striffler, C.D.; Calame, J.; Miller, S.M.; Granatstein, V.L. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Stability of multi-cavity gyroklystron amplifiers against parasitic 
modes is studied. The insertion of lossy dielectrics into the cavities 
and drift sections played a primary role in mode suppression in the 
two cavity system. Comparison between the theory and experiment 
of this method of mode control is presented. In addition, a three 
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cavity design that incorporates large amounts of lossy dielectric is 
presented with its predicted nonlinear efficiency and gain. 


22280 (LA-12004-C, pp. 192-194) Relativistic klystrons for 
high-gradient accelerators. Westenskow, G.A. (Lawrence Liver- 
more National Lab., CA (United States)); Aalberts, D.P.; Boyd, 
J.K.; Deis, G.A.; Houck, T.L.; Orzechowski, T.J.; Ryne, R.D.; Yu, 
S.S.; Allen, M.A.; Callin, R.S.; Deruyter, H.; Eppley, K.R.; Fant, 
K.S.; Fowkes, W.R.; Hoag, H.Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract W-7405-ENG-48 ;AC03- 
76SF00515 ;AC03-76SF00098. (CONF-9009123-: 1990 Linear 
accelerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Experimental work is being performed by collaborators at LLNL, 
SLAC, and LBL to investigate relativistic klystrons as a possible rf 
power source for future high-gradient accelerators. The authors 
have learned how to overcome their previously reported problem of 
high power rf pulse shortening and have achieved peak rf power 
levels of 330 MW using an 11.4-GHz high-gain tube with multiple 
output structures. In these experiments the rf pulse is of the same 
duration as the beam current pulse. In addition, experiments have 
been performed on two short sections of a high-gradient accelera- 
tor using the rf power from a relativistic klystron. An average 
accelerating gradient of 84 MV/m has been achieved with 80-MW 
of rf power. 


22281 (LA-12004-C, pp. 198-200) High power rf amplifiers 
for accelerator applications: The large orbit gyrotron and the 
high current, space charge enhanced relativistic klystron. 
Stringfield, R.M. (Los Alamos National Lab., NM (United States)); 
Fazio, M.V.; Rickel, D.G.; Kwan, T.J.T.; Peratt, A.L.; Kinross- 
Wright, J.; Van Haaften, F.W.; Hoeberling, R.F.; Faehi, R.; Caristen, 
B.; Destler, W.W.; Warner, L.B. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Los Alamos is investigating a number of high power microwave 
(HPM) sources for their potential to power advanced accelerators. 
Included in this investigation are the large orbit gyrotron amplifier 
and oscillator (LOG) and the relativistic klystron amplifier (RKA). 
LOG amplifier development is newly underway. Electron beam 
power levels of 3 GW, 70 ns duration, are planned, with anticipated 
conversion efficiencies into RF on the order of 20 percent. Ongoing 
investigations on this device include experimental improvement of 
the electron beam optics (to allow injection of a suitable fraction of 
the electron beam born in the gun into the amplifier structure), and 
computational studies of resonator design and RF extraction. Re- 
cent RKA studies have operated at electron beam powers into the 
device of 1.35 GW in microsecond duration pulses. The device has 
yiekled modulated electron beam power approaching 300 MW us- 
ing 3-5 kW of RF input drive. RF powers extracted into waveguide 
have been up to 70 MW, suggesting that more power is available 
from the device than has been converted to-date in the extractor. 


22282 (LA-12004-C, pp. 102-104) Conditioning of high 
gradient H~ accelerating cavities. Kroc, T. (Fermi National Ac- 
celerator Lab., Batavia, IL (United States)); Moretti, A. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

Three prototype cavities for the side-coupled accelerating struc- 
ture of Fermilab’s Linac Upgrade have been powered. The cavities 
operate at a nominal maximum surface electric field of 37-42 MV/m 
and have been run at close to 60 MV/m at 805 MHz. This paper 
presents the experience accumulated on x-ray production and RF 
breakdown frequency. The authors compare their data with others’ 
experiences with high surface electric fields. 


22283 (LA-12004-C, pp. 138-140) Structure design for a 
500 GeV S-band linear collider. Hahne, P. (Technische 
Hochschule, Darmstadt (West Germany)); Holtkamp, N.; Klatt, R.; 
Weiland, T. Los Alamos National Lab., NM (United States). Mar 
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1991. (CONF-9009123-: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Constant gradient structures with an accelerating gradient of 20 
MeV per meter are commonly used with S-band frequency. The 
well known features of these travelling wave tubes provide a dedi- 
cated design for their use in the next generation linear collider. 
Some of the required design parameters for this tubes are pre- 
sented within the whole concept of this collider with an active 
length of about 30 km. The choice of these parameters is ex- 
plained and calculations concerning the structure are presented. 


22284 (LA-12004-C, pp. 162-164) R and D on an X-band 
klystron modulator for Japan Linear Collider. Shidara, Tetsuo 
(National Lab. for High Energy Physics, Ibaraki (Japan)); Akemoto, 
Mitsuo; Yoshida, Masato; Takeda, Seishi; Takata, Koji. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

Design considerations of an X-band klystron modulator for the 
future JLC (Japan Linear Collider) project are presented. This mod- 
ulator has been designed to produce pulses that are 200-ns wide, 
600-kV, 1,200-A peak current and a short rise time of ~90 ns; it is 
based on magnetic-pulse-compression techniques with a very high 
peak-power capability and a repetition rate exceeding 200 Hz. R 
and D on amorphous core materials for magnetic compressors and 
solid-state devices (such as GTO and MAGT) for a discharging 
switch to realize an efficient and reliable modulator are currently 
being undertaken. 


22285 (LA-12004-C, pp. 168-170) X-band Klystron for 
Japan Linear Collider. Mizuno, Hajime (National Lab. for High En- 
ergy Physics, Ibaraki (Japan)); Odagiri, Jun’ichi; Higo, Toshiyasu; 
Akemoto, Mitsuo; Sakai, Hiroshi. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

To achieve the acceleration gradient of 100 MeV/m necessary for 
Japan Linear Collider (JLC), an RF power source of more than 100 
MW will be needed. As a first step for the development of 100 MW 
class X-band (11.424 GHz) klystrons, a 30 MW klystron named 
XB50K was designed and fabricated. The first RF power test was 
carried out at the end of last August, up to the cathode voltage of 
350 kV.11 MW RF power of 70 nsec pulse was achieved at the 
rep-rate of 2 pps. and the efficiency was measured as 28%. Up to 
this power the test results showed a good agreement with the sim- 
ulation results obtained by the FCli-code. An RF window ceramic 
was fatally damaged while conditioning around 11 MW RF output. 


22286 (LA-12004-C, pp. 171-173) Klystron modulators with 
HV common-bus for the JLC. Akemoto, M. (National Lab. for 
High Energy Physics, Ibaraki (Japan)); Hayano, H.; Kawamoto, T.; 
Shidara, T.; Urakawa, J.; Takeda, S. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123-: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The Klystron Modulators with HV common-bus for the JLC 
(Japan Linear Collider) have been designed and constructed. The 
system consists of two modulators with a 10 or 18 section pulse 
forming network and a 45 kV DC power supply capable of driving 8 
modulators. The modulators are operated for SLAC-5045 or 
TOSHTBA-E3712 klystrons at a maximum pulse repetition rate of 
50 pulses/sec and the following two modes; (1) 67 MW in a pulse 
duration of 7.0 ys with a flat top of 4.5 us and (2) 100 MW ina 
pulse duration of 3.5 us with a flat top of 1.0 ws. The design, spec- 
fications and results of performance tests of the system are 
described in this paper. 


22287 (LA-12004-C, pp. 195-197) Operating characteristics 
of a two-cavity X-band gyroklystron experiment. Lawson, W. 
(Univ. of Maryland, College Park, MD (United States)); Calame, J.; 
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Welsh, D.; Hogan, B.; Naiman, M.; Latham, P.E.; Skopec, M.; Strif- 
fler, C.D.; Reiser, M.; Granastein, V.L.; Read, M.E. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123—: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

At the University of Maryland the authors have designed and are 
operating a high power two-cavity TE, gyroklystron in the 9.7-10.0 
GHz range. The target beam power is derived from a 500 kV beam 
with a current ranging from 120-240 A in 1 ys pulses. The target 
microwave parameters for this tube include a power level of 15-30 
MW with a gain of 25-30 dB. In this paper they summarize the ini- 
tial characterization of the electron gun performance and detail 
preliminary tube stability and microwave amplification experiments. 


22288 (LA-12004-C, pp. 201-203) L-band high power ampli- 
fiers for CEBAF linac. Nelson, R. (Continuous Electron Beam 
Accelerator Facility, Newport News, VA (United States)); Killion, R..; 
Fugitt, J. Los Alamos National Lab., NM (United States). Mar 1991. 
DOE Contract AC05-84ER40150. (CONF-9009123—: 1990 Linear 
accelerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The high power portion of the CEBAF RF system utilizes 340 
5kW klystrons providing 339 separately controlled outputs. Modu- 
lating anodes have been included in the klystron design to provide 
for economically efficient operation. The design includes shunt 
regulator-type modulating anode power supplies running from the 
cathode power supply, and switching filament power supplies. Re- 
motely programmable filament voltage allows maximum cathode 
life to be realized. Klystron operating setpoint and fast klystron pro- 
tection logic are provided by individual external CEBAF RF control 
modules. A single cathode power supply powers a block of eight 
klystrons. The design includes circulators and custom extrusion 
and hybrid waveguide components which have allowed reduced 
physical size and lower cost in the design of the WR-650 wave- 
guide transmission system. 


22289 (LA-12004-C, pp. 204-206) SLED Il: A new method 
of RF pulse compression. Wilson, P.B. (Stanford Univ., CA 
(United States)); Farkas, Z.D.; Ruth, R.D. Los Alamos National 
Lab.. NM (United States). Mar 1991. DOE Contract 
AC03-76SF00515. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

In the SLED method of RF pulse compression, two high Q res- 
onators store energy from an RF source for a relatively long time 
interval (typically 3 to 5 psec). Triggered by a reversal in RF 
phase, this stored energy is then released during a much shorter 
interval equal to the filling time of the accelerating structure. A 
peak power gain on the order of three and a compression effi- 
ciency on the order of 60% are typically attained. The shape of the 
output pulse is, however, a sharply decaying exponential. In SLED- 
Il the two cavities are replaced by two lengths of resonant line, 
forming a Resonant Line SLED (RELS) and resulting in a flat out- 
put pulse. Therefore, RELS stages can be cascaded to give a 
greater peak power gain. Using two stages, a peak power gain 
greater than ten can be achieved with a reasonable compression 
efficiency. Unlike the BEC, the RELS compression factor per stage 
is not limited to two, albeit at the expense of intrinsic efficiency. 
Like the BEC, it uses long lines rather than short cavities. 


22290 (LA-12004-C, pp. 207-209) Rf tests on the INS 25.5- 
MHz split coaxial RFQ. Shibuya, S. (Graduate Univ. for Advanced 
Studies, Ibaraki (Japan)); Arai, S.; Imanishi, A.; Morimoto, T.; To- 
jyo, E.; Tokuda, N. Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A 25.5-MHz split coaxial RFQ with modulated vanes has been 
constructed. This RFQ will accelerate heavy ions with a charge-to- 
mass ratio greater than 1/30. The authors have finished field 
measurements and obtained the following results: the field 





strengths between neighboring vanes are same within +0.6% over 
the vane length the distribution of the intervane voltage in the axial 
direction is almost flat. Through high power tests so far conducted, 
they have attained an intervane voltage of 110 kV under a pulse 
operation with a peak power of 70 kW and a duty factor of 0.9%. 
The cavity is this almost ready for acceleration tests. 


22291 (LA-12004-C, pp. 210-212) Close-coupled rf power 
systems for linacs. Hoffert, W.J. (Science Applications Interna- 
tional Corporation, San Diego, CA (United States)); Schmidt, S.R.; 
Swenson, D.A. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Close-coupled rf (CCRF) power systems for accelerator applica- 
tions have been developed and tested. Prototypes, based on 
Eimac Planar Triodes (Y-690 and YU-176) in grounded-grid config- 
urations, exhibit outstanding performance, efficiency, gain and 
simplicity. These units mount directly on the side of the accelerator 
and operate in an extension of the accelerator vacuum, thus elimi- 
nating many components of conventional rf power systems such as 
rf output resonators, transmission lines, and vacuum windows. Rf 
power is coupled to the accelerator through a loop operating at the 
anode potential. Cooling for the anode is provided through the cou- 
pling loop. After passing through the loop, the rf currents are 
shunted to ground through an integral rf-bypass capacitor. This 
same approach is relevant to larger tubes, offering peak powers in 


the 0.5-1.0 MW region, with all the same advantages, including 
substantial weight savings. 


22292 (LA—12004-C, pp. 213-215) Measurement of rf sur- 


face efficiency at cryogenic temperatures using a coaxial 
resonant cavity. Bolme, G.O. (Los Alamos National Lab., NM 
(United States)); Boicourt, G.P.; Booth, L.; Bultman, N.K.; Foley, 
E.; Liska, D.J.; Lohsen, R.A.; Niesen, J.B.; Rusnak, B.; Spalek, G.; 
Wilson, N.G.; Rose, J. Los Alamos National Lab., NM (United 


States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Exploiting the potential efficiency gain of a normal conducting rf 
accelerator operated at cryogenic temperatures requires careful 
preparation of the rf conducting surface. Experimental apparatus 
has been assembled to study the surface conductivity to rf currents 
at 425 MHz and 850 MHz through a temperature range from room 
temperature to 14 K. The apparatus is built around an open-ended 
coaxial cavity with the cavity tubular ends below the cutoff fre- 
quency at resonance. The center conductor in the coaxial cavity is 
the test sample, and the use of a dielectric stand-off for the center 
conductor precludes the need for an rf contact joint and facilitates 
sample changes. The rf testing is conducted under vacuum with 
low-power rf. A CTI-Cryogenics cryopump coldhead is used for 
cryogenic temperature cycling of the test cavity. A detailed descrip- 
tion of the apparatus and measurement procedures are presented. 


22293 (LA-12004-C, pp. 216-218) Voltage breakdown test 
at 473 MHz. Sun, D. (Texas Accelerator Center, The Woodlands, 
(United States)); Huson, F.R.; MacKay, W.W. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123-: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

Voltage breakdown is one of the major factors to be considered 
in designing a high gradient accelerator structure. Since Kilpatrick 
proposed his semi-empirical criterion for rf breakdown in 1950's, 
several experiments have been conducted by various research 
groups. RF breakdown test results with copper, titanium, stainless 
steel and SiOz coated copper are presented. The results show that 
SiO, coating may depress field emission. 


22294 (LA-12004-C, pp. 219-222) Measurement of rf accel- 
erator cavity field levels at high power from x-ray emissions. 
Bolme, G.O. (Los Alamos National Lab., NM (United States)); 
Boicourt, G.P.; Johnson, K.F.; Lohsen, R.A.; Sander, O.R.; Walling, 
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L.S. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Energy spectroscopy measurements of x-rays from rf structures 
at high power provide an independent method of finding 
accelerating-gap voltages in the multiple-cell accelerating struc- 
tures. An x-ray detector is used to measure the energy of the 
emitted x-rays; and the high-energy endpoint of the energy spec- 
trum histogram corresponds with the peak-gap voltage in the rf 
structure. The x-ray measurements are used to provide a calibra- 
tion relating peak-gap voltage to rf structure field sampling probes. 
The analyzed x-ray data has been compared to theoretical SUPER- 
FISH and MAFIASD predictions and to beam-dynamics data for the 
multiple-cell structures. Information about this diagnostic technique 
and its value for verifying accelerator modeling codes is presented. 


22295 (LA-12004-C, pp. 223-225) Theory and 3-D simule- 
tions of an RF accelerating cavity with asymmetric power feed. 
Hughes, T.P. (Mission Research Corp., Albuquerque, NM (United 
States)); Genoni, T.C.; Clark, R.E. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The authors investigate the transverse wake potential of a side- 
coupled RF accelerating cavity both analytically and using a 3-D 
gridded code. They find that the asymmetry leads to a transverse 
wakefield which is not 90° out of phase with the accelerating 
potential. As a result, there is a net deflection, as well as a trans- 
verse tilt, of a micropulse whose center is in phase with the peak 
of the accelerating potential. The transverse tilt can be reduced to 
zero using a dummy compensating stub. The net deflection, how- 
ever, is not affected by such a stub, and depends only on the 
average power flow into the cavity. The analytic model predicts val- 
ues of the cavity Q and the amplitude and phase of the transverse 
wakefield which agree well with the 3-D simulations. Results for a 
1 MV accelerating cavity are given. 


22296 (LA-12004-C, pp. 229-231) Dual klystron modulator. 
Johnson, W.J.D. (Los Alamos National Lab., NM (United States)); 
Stein, W.E. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The first phase of a 40 MeV upgrade at the Los Alamos Free- 
Electron Laser (FEL) experimental hall was completed during the 
summer of 1989. The second phase of this upgrade will be com- 
pleted in November 1990. Because it was necessary to conserve 
facility space and expense, the concept of a dual klystron modula- 
tor was conceived. The novelty of this design is that a single 
switch tube and a single high voltage electronic circuit are used to 
simultaneously pulse two modulating-anode klystrons. In addition, 
this design configuration is amenable to extending the number of 
klystrons that are to be concurrently pulsed. In this short paper the 
authors report on this modulator design. 


22297 (LA-12004-C, pp. 232-234) A highly effective 
deflecting structure. Leemann, C. (Continuous Electron Beam Ac- 
celerator Facility, Newport News, VA (United States)); Yao, C.G. 
Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract AC05-84ER40150. (CONF-9009123-: 1990 Linear accel- 
erator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A structure is presented that combines high transverse shunt 
impedance (~ 500 MQ/m at 500 MHz) with outside dimensions 
that are small in relation to the desired mode's resonant frequency. 
The basic idea was to find a practical way to resonate a small gap, 
two conductor, 4 transmission line with a field pattern that is lo- 
cally very close to a TEM dipole mode (apart from important and 
essential modifications at the gap end). Two possible applications 
stand out: use as an RF separator (discussed here) or use as a 
high sensitivity microwave beam position monitor. 
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22298 (LA—12004-C, pp. 235-237) Improvements to the PFN 
capacitors for the klystron modulators of the KEK 2.5-GeV 
linac. Honma, Hiroyuki (National Lab. for High Energy Physics, 
Ibaraki (Japan)); Shidara, Tetsuo; Anami, Shozo; Asami, Akira; 
Sakaguchi, Hirokazu. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Nurmber DE91009298. Source: OSTI; NTIS; INIS. 

Some of the capacitors in the pulse-forming network (PFN: 20 
sections) of 48 klystrons in the KEK 2.5-GeV linac had begun to 
break down since 1986. Since there is no difference regarding the 
operating conditions between breakdown and normal capacitors, 
the breakdown seems to be due to individual capacitors. Careful 
investigations of the breakdown are continuing. Along with these 
investigations, life-span tests have been performed in order to 
evaluate newly designed capacitors. From these results, about 700 
new-type capacitors have already been fabricated and installed in 
the klystron modulators. 


22299 (LA-—12004-C, pp. 238-240) Computer determinations 
of the properties of waveguide loaded cavities. Kroll, N.M. 
(Univ. of California, San Diego, CA (United States)); Xintian Lin. 
Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract AS03-89ER40527 ;AC03-76SF00515. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

Two recently developed computer methods to determine the 
resonant frequency and Qe. of waveguide loaded cavities are de- 
scribed. The authors present an application of these methods to a 
cavity of simple form with a range of coupling apertures. The meth- 
ods are found to be in good agreement with each other and also 
with experiment. 


22300 (LA—12004-C, pp. 244-246) Use of TW output struc- 
tures for high peak power RF generators. Haimson, J. (Haimson 
Research Corp., Palo Alto, CA (United States)); Mecklenburg, B. 
Los Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The beam optics and electric field characteristics of several re- 
cently constructed TW structures are presented. These structures 
were designed to extract high levels of peak power from 11.4 GHz 
modulated, 500 to 1,000A electron beams using three different RF 
amplifier configurations having nominal beam energies of 3.0, 1.2 
and 0.5 MeV, respectively. The adoption of multicell, high phase 
velocity Tw output circuits with unusually large beam apertures (> 
Ao/2) has been instrumental in avoiding electric field breakdown 
and beam interception in these short wavelength, high current RF 
generators. For beam energies in the range of 0. 45 to 1. 3 MeV 
and RF output peak power levels of 100 to 300 MW, varying 
impedance and tapered phase velocity structures were used to 
minimize debunching and to maintain near synchronous conditions 
during beam traversal of the continuous interaction output circuit. A 
concluding section discusses the design characteristics and perfor- 
mance of a new style 100 MW TW Klystron specifically configured 
to operate in a small warm bore superconducting solenoid or a 
4'ID water-cooled solenoid. 


22301 (LA-12004-C, pp. 247-249) The precise measurement 
of electric and magnetic fields in a resonant cavity. Gao, J. 
(Laboratoire de L’Accelerateur Lineaire, Orsay (France)). Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

In the area of microwave measurement, perturbation method is 
widely used, but the perturbation formulas which are often used 
will not stay correct when the perturbing object approaches the 
wall of the resonant cavity, which is the result from the effect of the 
induced charges on the cavity wall when the object approaches it. 
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This paper takes this effect into account, and gives modified pertur- 
bation formulas which were proved by some experimental results. 
These modified perturbation formulas could be widely used in the 
measurement of the electromagnetic fields in linear accelerator and 
other microwave devices. 


22302 (LA-12004-C, pp. 253-255) Degradation of niobium 
superconducting RF cavities during cooling time. Aune, B. 
(Centre d’Etudes Nulceaires de Saclay, Gif-sur-Yvette (France)); 
Bonin, B.; Cavedon, J.M.; Juillard, M.; Godin, A.; Henriot, C.; 
Leconte, Ph.; Safa, H.; Veyssiere, A.; Zylberajch, C. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The authors report evidence that niobium cavities that spend 
hours at temperatures between 100 K and 200 K, before comple- 
tion of cooling, build up systematically an additional resistance on 
their RF surfaces, destroying their quality factor. They recover to- 
tally by a warm up to room temperature. Fast cooling prevents this 
phenomenon from developing. An attempt is made to characterize 
and model it. 


22303 (LA-12004-C, pp. 259-263) Review of negative hy- 
drogen ion sources. Schmidt, C.W. (Fermi National Accelerator 
Lab., Batavia, IL (United States)). Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

In the early seventies, significant discoveries for H~ ion sources 
were made at Novosibirsk. These and many improvements which 
followed have led to useful accelerator sources. With these 
sources charge-exchange injection into circular accelerators has 
become desirable and routine. This paper reviews the major devel- 
opments leading to practical H~ sources. Different types and 
variations of these sources with some basic physics and operation 
are described. The operating parameters and beam characteristics 
of these sources are given. 


22304 (LA—12004-C, pp. 264-268) ECR ion sources and ap- 
plications with heavy-ion linacs. Pardo, R.C. (Argonne National 
Lab., IL (United States)). Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract W-31109-ENG-38. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The electron cyclotron resonance (ECR) ion source has been 
developed in the last few years into a reliable source of high 
charge-state heavy ions. The availability of heavy ions with rela- 
tively large charge-to-mass ratios (0.1-0.5) has made it possible to 
contemplate essentially new classes of heavy-ion linear accelera- 
tors. In this talk, the author reviews the state-of-the-art in ECR 
source performance and describe some of the implications this per- 
formance level has for heavy-ion linear accelerator design. The 
present linear accelerator projects using ECR ion sources are 
noted and the performance requirements of the ECR source for 
these projects are reviewed. 


22305 (LA-12004-C, pp. 269-272) Progress in photoinjec- 
tors for linacs. Sheffield, R.L. (Los Alamos National Lab., NM 
(United States)). Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Several programs have started which are based on the photoin- 
jector as the electron source. Some reasons for using a laser to 
produce an electron beam are improved beam brightness, high- 
charge single bunch pulses (> 50 nC), and several high-current 
pulses closely spaced in time. This presentation will cover present 
and planned activities in photoinjector development. Topics will in- 
clude materials, gun designs, and present experimental results. 

















22306 (LA-12004-C, pp. 372-374) MAFIA release 3.X. 
Bartsch, M. (Technische Hochschule Darmstadt (West Germany)); 
Dehler, M.; Dohlus, M.; Hahne, P.; Klatt, R.; Krawcyzk, F.; Min, Z.; 
Proepper, T.; Schuett, P.; Weiland, T.; Wipf, S.; Marx, M.; Ebeling, 
F.; Steffen, B. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The new release of MAFIA is now available in version 3.1. The 
well-proven release 2.x version is now operational in 22 countries 
at over 120 locations. Over the recent years, the MAFIA codes 
have been completely overhauled. A new coherent user interface 
was designed which includes online help, macros, symbolic vari- 
ables, do-loops, flexible file handling, built-in editor, mnemonic 
commanded names, and an easy-to-understand menu structure. 
The range of applicability has been extended by adding new 
solvers for electrostatics and magnetostatics, particle-in-cell simula- 
tion, and antenna radiation analysis. All two-dimensional solvers for 
frequency- and time-domain simulations (URMEL and TBCl) have 
been rewritten and incorporated into MAFIA. With this new version 
of MAFIA, which is now available, the user has a coherent comput- 
ing tool for solving Maxwell’s equations in 2D and 3D for a wide 
range of problems. 


22307 (LA-12004-C, pp. 378-380) Modified-Yee field solu- 
tions in the AMOS wakefield code. Shang, C.C. (Lawrence 
Livermore National Lab., CA (United States)); DeFord, J.F. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract W-7405-ENG-48. (CONF-9009123-—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A new numerical procedure by which field calculations in AMOS 
are upgraded to model rotationally symmetric cavity structures in a 
more accurate fashion is described. The development work is 
aimed at implementing a modified finite difference update scheme 


on an irregular grid system. Elements of an irregular grid may be 
chosen to better fit object boundaries, resulting in increased solu- 
tion accuracy. The approach involves the, placement of field 


components on a non-orthogonal body fitting grid and on a dual 
grid which is orthogonal to the first grid. It is found that this proce- 
dure retains several important computational advantages, including 
the ability to exploit the implied spatial relationships between 
nodes. Propagating fields on an irregular grid system have been 
observed and comparisons between finite difference AMOS and 
Modified-Yee AMOS field calculations are provided. 


22308 (LA-12004-C, pp. 399-401) Design studies of SSC 
low-energy-beam-transport system using einzel lenses. Chang, 
C.R. (Superconducting Super Collider Lab., Dallas, TX (United 
States)). Los Alamos National Lab., NM (United States). Mar 1991. 
DOE Contract AC35-89ER40486. (CONF-9009123—: 1990 Linear 
accelerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A 35 keV preinjector for matching a 30 mA H- beam into the 
radio-frequency quadrupole (RFQ) section of the SSC linac has 
been designed using the SNOW code. The distinguishing feature 
of this injector is that the conventional gas-neutralized transport 
and matching units are replaced by two einzel lenses. Some ad- 
vantages of this approach are discussed. 


22309 (LA-12004-C, pp. 402-404) Design studies of low en- 
ergy H- beam transport with electrostatic lenses. Allen, C. 
(Univ. of Maryland, College Park (United States)); Chang, C.R.; 
Reiser, M. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The authors report the results of design studies for low-energy 
transport of a 35 kV, 30 mA H- beam using electrostatic 
quadrupole (ESQ) and einzel lenses. Emittance growth is obtained 
from a modified PARMILA code for the ESQ configuration and from 
SNOW for the einzel-lens system. A comparison of important 
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design considerations and parameters for the two electrostatic sys- 
tems will be presented. 


22310 (LA-12004-C, pp. 420-422) Characterization of field 
errors of layer wound short solenoids. Nexsen, W.E. (Lawrence 
Livermore National Lab., CA (United States)). Los Alamos National 
Lab., NM (United States). Mar 1991. DOE Contract W-7405-ENG- 
48. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The authors report on a study of the error fields of a set of layer- 
wound short solenoids of the type used in high-current electron 
linacs. These error fields are mainly caused by the azimuthal varia- 
tion of the winding pitch angle. The conventional winding pattern 
design tends to concentrate the error fields in a dipole component 
perpendicular to the solenoid axis. Compounding the problem are 
smaller contributions due to the asymmetric coil feeds and conduc- 
tor crossovers from one layer to the next. They have constructed 
and tested a prototype quadrufilar solenoidal magnet which utilizes 
symmetry to cancel the effects of current leads and crossovers 
and, in the absence of winding errors, should have an intrinsically 
straight magnetic axis. This design tends to concentrate the error 
field in the much less harmful octupole component. Measurements 
of the dipole error field yield a value of the order of one milliradian 
for the quadrufilar magnet as compared with about six milliradians 
for the conventional ETA-11 magnets and twelve milliradians for 
the ATA magnets. The improved cooling of the quadrufilar design 
allows DC operation at fields almost three times higher than the 
conventional magnets. 


22311 (LA-12004-C, pp. 423-425) Progress in ETA-li mag- 
netic field alignment using stretched wire and low energy 
electron beam techniques. Griffith, L.V. (Lawrence Livermore 
National Lab., CA (United States)); Deadrick, F.J. Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. DOE Contract 
W-7405-ENG-48. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Flux line alignment of the solenoidal focus magnets used on the 
ETA-lI linear induction accelerator is a key element leading to a re- 
duction of beam corkscrew motion. Two techniques have been 
used on the ETA-lIl accelerator to measure and establish magnet 
alignment. A low energy electron beam has been used to directly 
map magnetic field lines, and recent work has utilized a pulsed 
stretched wire technique to measure magnet tilts and offsets with 
respect to a reference axis. This paper reports on the techniques 
used in the ETA-ll accelerator alignment, and presents results from 
those measurements which show that accelerator is magnetically 
aligned to within ~ + 200 microns. 


22312 (LA-12004-C, pp. 426-428) Pulsed taut-wire align- 
ment of multiple permanent magnet quadrupoles. Fortgang, 
C.M (Los Alamos National Lab., NM (United States)); Dauelsberg, 
L.B.; Geisik, C.; Liska, D.L.; Shafer, R.E. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A pulsed taut-wire system for aligning many collinear permanent 
magnet quadrupoles (PMQs) is described. Applications include 
aligning magnets in drift tube linac (DTL) tanks and linear transport 
lines. A short (< 100-ys), rectangular current pulse accelerates the 
wire transversely at each PMQ by an amount proportional to the 
displacement of the wire from the magnetic center. The transverse 
waves propagate along the wire to a sensor where they are mea- 
sured using a wide-band noninterceptive technique similar to that 
used for measuring beam position. Displacing the wire by known 
amounts using translation stages gives an accurate calibration of 
signal size versus misalignment. A technique for measuring the 
gradient-length product of a PMQ using the pulsed taut wire is also 
described. 


22313 (LA-12004-C, pp. 429-431) A small-bore high-field 
superconducting quadrupole magnet. Barlow, D.B. (Los Alamos 
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National Lab., NM (United States)); Kraus, R.H.; Lobb, C.T.; Men- 
zel, M.T. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A prototype superconducting quadrupole magnet was designed 
and built for use in superconducting coupled-cavity linacs where 
the use of permanent magnets is ruled out by consideration of 
trapped-flux losses. The magnet has a clear bore diameter of 1.8 
cm and outside diameter of 11 cm and length of 11 cm. The mag- 
net was operated at a temperature of 4.2 K and obtained a peak 
quadrupole field gradient of 320 T/m. 


22314 (LA-12004-C, pp. 441-443) Calculation of time delay 
lines with Ho, modes for RF-energy upgrade systems. Bog- 
danovich, B.Yu. (Moscow Engineering Physics Inst. (USSR)); 
Majorov, Yu.K.; Rassadin, V.V.; Senyukov, V.A. Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

A calculation method for time delay lines based on circular iris- 
loaded waveguide with Ho, modes is discussed. Time delay lines 
intended for RF-energy storage are among the most important ele- 
ments of certain RF-energy upgrade systems. Some practical 
results of delay lines calculation are presented and discussed. 
These results show that satisfactory parameters of delay lines can 
be obtained when using circular iris-loaded waveguides excited at 
Hon modes. 


22315 (LA-12004-C, pp. 456-458) Diagnostics for the 400 
MeV final linac. McCrory, E.S. (Fermi National Accelerator Lab.., 
Batavia, IL (United States)); Lee, G.; Webber, R.C. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 


States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 


ator conference. 
OSTI; NTIS; INIS. 
The last four 201 MHz alvarez tanks of the twenty-year-old, 200 
MeV Fermilab Linac are being replaced by seven high-gradient (7 
KV/m), high-frequency (805 MHz) side-coupled-cavity structures to 
produce a 400 MeV beam for injection into the Booster. Good, reli- 
able beam diagnostics are an important factor in the success of 
this project. The commissioning and operation of the new linac 
present several interesting challenges which the beam diagnostics 
system will address. Beam position/steering, wire scanners, a new- 
style bunch length monitor, beam loss monitors and special 
beam-phase pickups are being incorporated into the new linac. 


845p. Order Number DE91009298. Source: 


22316 (LA-12004-C, pp. 459-461) RFQ1 diagnostic devices. 
Chidley, B.G. (Atomic Energy of Canada Ltd., Chalk River, Ontario 
(Canada)); Arbique, G.M.; de Jong, M.S.; McMichael, G.E.; Michel, 
W.L.; Smith, B.H. Los Aiamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The diagnostic devices in use on RFQ1 will be described. They 
consist of a double-slit emittance-measuring unit, a 45° deflection 
energy-analysis magnet, parametric current transformers, optical 
beam sensors, beam-stop current monitors, and an x-ray end-point 
analyzer. All of these devices are able to operate up to the full out- 
put current of RFQ1 (75 mA cw at 0.6 MeV). 


22317 (LA-12004-C, pp. 462-464) A fluor and wire-shadow 
diagnostic for low-energy lon beams. Saadatmand, K. (Grum- 
man Corporate Research Center, Princeton, NJ (United States)); 
Schneider, J.D.; Geisik, C.; Stevens, R.R. Jr. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123-: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 
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A video diagnostic technique utilizing a fluorescent screen and a 
video camera has been developed to monitor the two-dimensional 
beam-intensity profile and angular divergence of low-energy (25-35 
keV) ion beams. Detailed off-line analysis is used to compare and 
augment standard beam emittance data. Experimental results on 2- 
D beam profiles are presented. 


22318 (LA-12004-C, pp. 465-467) A very wide bandwidth 
Faraday Cup suitable for measuring gigahertz structure on ion 
beams with velocities down to 8 < 0.01. Bogaty, J.M. (Argonne 
National Lab., IL (United States)); Pardo, R.C.; Clifft, B.E. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract W-31109-ENG-38. (CONF-9009123-: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A stripline Faraday Cup of exceptional bandwidth (DC to 6.1 gi- 
gahertz) has been developed. An electrostatic shield in the 
ground-plane geometry prevents electric-field coupling of incoming 
ions so that the time distribution of low-velocity (6 2 .01c) particles 
can be measured. The cup is very rugged compared to other de- 
tectors used for ion-bunch timing measurements. The authors have 
measured bunch widths of 400 picoseconds on 3.9 MeV ®Kr*15 
beams (200 nanoampere average). Bunch widths down to 100 pi- 
coseconds should be observable with a sampling oscilloscope. 
Beam bunch shapes have been monitored at current levels of 1.0 
nanoampere to 10 microampere average. 


22319 (LA-12004-C, pp. 471-473) Expert system for diag- 
nosis of klystron modulator (KMTS). Abe, |. (National Lab. for 
High Energy Physics, Ibaraki (Japan)); Hanaki, H.; Anami, S.; 
Nakahara, K.; Asami, A.; Kitamura, M. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A diagnostic expert system, KMTS (Klystron Modulator Trouble 
Shooting system), was developed for the Photon Factory 2.5GeV 
electron/positron linac and was connected to the linac computer 
network for receiving real data from the linac. The klystron RF 
modulator is a 84MW pulse (4.5us) power supply operated at 
25pps. There are 47 modulators along the 500m linac. This project 
has been undertaken in an attempt to reduce linac operator's diag- 
nosis duties and to explore Al technologies. 


22320 (LA-12004-C, pp. 474-476) Upgrading the Fermilab 
Linac local control system. McCrory, E.S. (Fermi National Accel- 
erator Lab., Batavia, IL (United States)); Goodwin, R.W.; Shea, 
M.F. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A new control system for the Fermilab Linac is being designed, 
built and implemented. First, the nine-year-old linac control system 
is being replaced. Second, a control system for the new 805 MHz 
part of the linac is being built. The two systems are essentially 
identical, so that when the installations are complete, one will still 
have a single Linac Control System. 


22321 (LA-12004-C, pp. 480-483) Calibration and operation 
schemes for CEBAF RF control. Simrock, S.N. (Continuous Elec- 
tron Beam Accelerator Facility, Newport News, VA (United States)); 
Hovater, J.C.; Ashkenazi, |.; Lahti, G.E.; Mahoney, K.L.; Fugitt, J.A. 
Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract AC05-84ER40150. (CONF-9009123-: 1990 Linear accel- 
erator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 
The RF control system for the CEBAF accelerator uses calibra- 
tion tables to calibrate and linearize critical components in the RF 
control modules. This includes compensation for temperature drifts. 
Calibration data are stored in nonvolatile RAM on the CPU board 
in the control module algorithms for calibration of components like 
the vector modulator for the phase reference and the gradient de- 
tector are described. The calibration will be performed in a 





dedicated test stand which will be completely automated. The mi- 
croprocessor in the control modules allows running of complex 
algorithms to achieve phase lock and optimize system gains for 
minimum residual errors for different gradients and beam loading. 


22322 (LA-12004-C, pp. 484-486) The CEBAF fast shut- 
down system. Perry, J. (Continuous Electron Beam Accelerator 
Facility, Newport News, VA (United States)); Woodworth, E. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract ACO5-84ER40150. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Because of the high power in the CEBAF beam, equipment must 
be protected in the event of beam loss. The policy that has been 
adopted is to require a positive permissive signal from each of sev- 
eral inputs in order to operate the gun that starts the beam. If the 
permissive is removed, the gun shuts off within 20 us. The inputs 
that are now monitored include (1) radiation monitors that detect 
beam loss directly, (2) vacuum monitors (which also observe the 
status of various in-line valves), and (3) general input from the rf 
system, which combines detection of klystron failure, arcs, and rf 
window high temperature. The system is expandable, so other fault 
detectors can be added if experience shows their necessity. 


22323 (LA-12004-C, pp. 487-489) Robust RF control of ac- 
celerators. Johnson, W.J.D. (Los Alamos National Lab., NM 
(United States)); Abdallah, C.T. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OST]; NTIS; INIS. 
The problem of controlling the variations in the rf power system 
can be effectively cast as an application of modern control theory. 
Two components of this theory are obtaining a model and a feed- 
back structure. The model inaccuracies influence the choice of a 
particular controller structure. One can design either a variable, 
adaptive controller or a fixed, robust controller to achieve the de- 
sired objective. The adaptive control scheme usually results in very 
complex hardware; and, therefore, shall not be pursued. In con- 
trast, the robust control method leads to simpler hardware. 
However, robust control requires a more accurate mathematical 
mode! of the physical process than is required by adaptive control. 
The research at the Los Alamos National Laboratory (LANL) and 
the University of New Mexico (UNM) has led to the development 
and implementation of a new rf power feedback system. In this pa- 
per, the authors report on their research progress. In section one, 
the robust control problem for the rf power system and the philoso- 
phy adopted for the beginning phase of our research is presented. 
In section two, the results of their proof-of principle experiments 
are represented. In section three, they describe the actual con- 
troller configuration that is used in LANL FEL physics experiments. 
The novelty of their approach is that the control hardware is imple- 


mented directly in rf without demodulating, compensating, and the 
remodulating. 


22324 (LA-12004-C, pp. 490-492) Precision, 32 channel 
power supply system. Dobeck, N. (Continuous Electron Beam 
Accelerator Facility, Newport News, VA (United States)); Beaufait, 
J.; Boettcher, E.; Burtner, G.; Francis, P.; LaMora, R.; O’Sullivan, 
M.; Settles, C.; Sharp, C. Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract AC05-84ER40150. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

A modular, multichannel current regulator system has been de- 
veloped to power the low current correction and focusing magnets 
used for beam transport. The basic module consists of a relay rack 
housing four card crates with eight regulators per crate. The rack 
also contains a utility chassis and common power supplies. Each 
regulator card includes a communications microprocessor and a 
temperature controlled analog circuit block containing precision 
reference, serial DAC, shunt resistor and error amplifier. The regu- 
lators are linear, bipolar units capable of furnishing up to 10 amps 
at 20 volts with less than 0.01% ripple and drift. 
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22325 (LA-12004-C, pp. 493-495) High stability switching 
mode power converters for magnet loads. Calvo, O. (Massachu- 
setts Inst. of Technology, Cambridge, (United States)); Sibley, C.; 
Russ, T. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The availability of general purpose switching mode power sup- 
plies in the KW range has prompted the possibility of using them 
for powering optical elements in linear accelerators. They are, how- 
ever, not designed specifically to be operated as high stability 
current sources into inductive Loads. The authors have modified 
and conditioned commercial, off the shelf switching mode power 
supplies for use in powering multipole magnets. Temperature stabil- 
ity in the constant current mode has been upgraded to 15 ppm/C. 
Other stability parameters have been similarly improved. They mod- 
eled power supply operation using the program SPICE, and verified 
its results experimentally. An analog controller was designed to 
compensate for instabilities in the feedback loop. This circuit was 
incorporated into a Bitbus power supply controller which is used as 
interface to the control system. Analysis of shielding techniques 
and tests results for a 2.5 KW power supply are provided. 


22326 (LA-12004-C, pp. 496-498) Application of a relational 
data base for documenting the ground test accelerator cable 
routing and wiring interconnections. Blackwell, D.B. (Los 
Alamos National Lab, NM (United States)); Rogers, W.L.; Brown, 
V.W.; Ekeroth, G.A.; McGill, T.O. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The Ground Test Accelerator (GTA) has many different types of 
equipment and interconnections to support the operation. Various 
functions are performed by these equipments such as signal gen- 
eration, instrument control, and diagnostics. All of the thousands of 
signals must be routed from the protected tunnel area into the op- 
erational control area of the building. Tabulating the routing of 
these cables, interconnections, terminations, and even the installa- 
tion status, results in an enormous amount of data collection and 
maintenance. A relational data base program called Wireflex was 
written to allow real-time storage, instant recall, and reporting of 
this information. The operational environment is the VAX network 
with password security to protect the integrity of the stored data. 
The format of the program data bases, with the relationships and 
interchange of information, is described. Examples of input forms 
show the type of information being stored and the indexing for 
searching specific entries. Reports are also included displaying the 
flexibility of types as well as the ability to recover specific entries or 
ranges of information. 


22327 (LA-12004-C, pp. 499-501) RF pulse shape control 
using a recurrent algorithm for a FEL RF-gun cavity. 
Balleyguier, P. (Commissariat a I'Energie Atomique, Bruyeres-le- 
Chatel (France)); Dei-Cas, R. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

FEL application requires a very constant RF accelerating field 
during the pulse. A classical feedback regulation loop cannot be 
very efficient when pulse duration is just a few times longer than 
the filling time of the cavity as the loop gain cannot be high 
enough. For that reason, the authors decided to control the RF 
shape along the macropulse in a recurrent way: the pulse profile is 
corrected step by step by computation from the measurement of 
previous pulses and the desired shape. The control algorithm is 
given and its performances are presented. 


22328 (LA-12004-C, pp. 405-407) HESQ, a low energy 
beam transport for the SSC linac. Raparia, D. (Superconducting 
Super Collider Lab., Dallas, TX (United States)). Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. DOE Contract 
AC35-89ER40486. (CONF-9009123-—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
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Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

A Helical Electrostatic Quadrupole (HESQ) is an option for the 
low energy beam transport (LEBT) of the SSC linac to transport 
and match a 35 keV H~ beam from a circular symmetric Mag- 
netron ion source to a 428 MHz RFQ. Being an electrostatic 
focusing lens, the HESQ avoids neutralization of the H~ beam due 
to the background gas. The HESQ lenses provide stronger first- 
order focusing in contrast to weak second-order focusing of einzel 
lenses and is also stronger than alternating gradient focusing. In 
this paper, the author presents a design and results of a PIC code 
simulation with space charge. 


22329 (LA-12004-C, pp. 411-413) Beam transfer between 
the coupled cavity linac and the low energy booster syn- 
chrotron for the SSC. Bhandari, R.K. (Superconducting Super 
Collider Lab., Dallas, TX (United States)); Penner, S. Los Alamos 
National Lab., NM (United States). Mar 1991. DOE Contract 
AC35-89ER40486. (CONF-9009123-: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

lon optical design of the transfer line, which will be used to inject 
H- beam at 600 MeV from the Coupled Cavity Linac (CCL) into 
the Low Energy Booster (LEB) synchrotron, is described. Space 
charge effects of up to 50 mA average beam current have been 
taken into account. The transfer line has been designed to perform 
various functions e.g. beam transport, achromatic bending, phase 
space matching, etc., with an emphasis on efficient measurement 
of the beam properties, stabilization and cleanup as well as dump- 
ing the beam during tuning. The calculations presented here 
correspond to matching an LEB beta function of 10 meters and 
normalized transverse emittance of 0.3 x mm-mrad (rms). An en- 
ergy compressor RF tank will be used in the line to adjust the 


longitudinal phase space so that the beam is efficiently captured by 
the LEB RF system. 


22330 (LA-12004-C, pp. 408-410) Construction of a test 
magnet for JLC final focus. Fujii, K. (National Lab. for High En- 
ergy Physics, Ibaraki (Japan)); Kikuchi, M.; Kuroda, S.; Matsui, T.; 
Nakayama, H.; Oide, K.; Tauchi, T.; Yamamoto, N.; Kuno, K. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

A 10 cm long test quadrupole magnet having a bore radius of 2 
mm has been constructed with vanadium permendur as an R and 
D model for the final focus system of the future e* e* linear col- 
lider, JLC (Japan Linear Collider). The bore of the magnet is 4 
times larger than that of presently planned final doublet. Measure- 
ments by a small Hall probe show that the quadrupole magnet 
produces a 700 Tesla/m field gradient in the region where the ra- 
dius < 1/3 the half aperture without any serious field deformation 
due to saturation effects. 


22331 (LA-12004-C, pp. 468-470) Control system of ATF. 
Hayano, H. (National Lab. for High Energy Physics, Ibaraki 
(Japan)); Urakawa, J.; Akemoto, M.; Naito, T. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123-: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

A computer control system of Accelerator Test Facility(ATF) is 
described in detail. The ATF presently consists of 60MeV electron 
injector linac and two klystron Lest stands, and is controlled by a 
workstation computer with CAMAC interfaces. For its nature of R 
and D accelerator aimed to realize TeV region linear collider, the 
control system also should have a flexibility in both hardware and 
software. Programmable sequence controllers are introduced in the 
electron gun system and klystron modulator systems and their per- 
formances are tested. The control software which is coded using 
FORTRAN consists in many independent programs. Each program 
can access to full functions of a specified device or can control the 
function which is common to many devices. 
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22332 (LA-12004-C, pp. 505-509) Superconducting RF cav- 
ity technology. Padamsee, H. (Cornell Univ., Ithaca, NY (United 
States)). Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Large-scale application of superconducting rf (SRF) cavities to 
electron and ion accelerators is in progress at many laboratories 
around the world. In the last few years over 70 meters of niobium 
cavities have been built for high energy physics storage rings and 
nuclear physics recirculating linacs. In acceptance tests, these 
structures reach an average accelerating field of 9 MeV/m with Q 
values over 2x10°. Attractive future application possibilities to high 
luminosity storage rings (B-factories) and free-electron lasers are 
discussed. Research towards higher gradients continues. With a 
new, furnace based preparation technique, several single cell cavi- 
ties (10 cm active length) now reach surface fields corresponding 
to accelerating fields of 25 MeV/m, with the record value of 30 
MeV/m at Q’s of 2x10°. This performance level is attractive for 
future application to a TeV Energy Superconducting Linear Acceler- 
ator (TESLA). An SRF TeV linac eliminates the need for ultra high 
peak power sources, allows a low rf frequency (1-3 GHz), long 
(msec) RF pulse lengths, and substantially reduces the long and 
short range wakefield problems that exact tight tolerances for align- 
ment and jitter. The author also briefly reviews the status of 
materials other than bulk Nb. 


22333 (LA-12004-C, pp. 510-514) The ATLAS positive ion 
injector. Shepard, K.W. (Argonne National Lab., IL (United 
States)); Bollinger, L.M.; Pardo, R.C. Los Alamos National Lab., 
NM (United States). Mar 1991. DOE Contract W-31109-ENG-38. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

This paper reviews the design, construction status, and beam 
tests to date of the positive ion injector (PII) which is replacing the 
tandem injector for the ATLAS heavy-ion facility. Pll consists of an 
ECR ion source on a 350 KV platform injecting a very low velocity 
superconducting linac. The linac is composed of an independently- 
phased array of superconducting four-gap interdigital resonators 
which accelerate over a velocity range of .007 to .06c. In finished 
form, Pll will be able to inject ions as heavy as uranium into the 
existing ATLAS linac. Although at the present time little more than 
50% of the linac is operational, the independently-phased array is 
sufficiently flexible that ions in the lower half of the periodic table 
can be accelerated and injected into ATLAS. Results of recent op- 
erational experience are discussed. 


22334 (LA-12004-C, pp. 525-529) Interdigital rf structures. 
Ratzinger, U. (GSI, Darmstadt (West Germany)). Los Alamos Na- 
tional Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The main advantage of the interdigital f-structure is its shunt 
impedance which is outstanding especially at low particle energies. 
During the last 4 decades several investigations with rf models 
were done to study the shunt impedance of cavities with interdigital 
structures and their suitability for the acceleration of protons and 
heavy ions. The ‘SchwelN’ at the Munich Tandem Laboratory was 
the first IH-type cavity in use. It has postaccelerated heavy ions 
with q/A>0.3 from 2.4 MeV/u to 4.3 MeV/u since 1975. It is a short 
structure and does not contain any focusing elements, the velocity 
profile can be changed, the duty cycle is 100%. After the develop- 
ment of a special kind of beam dynamics it is now possible to 
combine tanks of the SchwelN-type to form a long linac. Two- 
cavity combinations are in use at the Tandem laboratories in 
Munich and Roskilde, Denmark; one cavity is used at Tsukuba, 
Japan. Recently there is a growing number of applications, where 
the structure is used to accelerate low energy beams. The Tokyo 
Institute of Technology built an IH structure with W = 0.24 MeV/u 
2.4 MeV/u, using conventional beam dynamics and magnetic 





quadrupole focusing. For the new 1.4 MeV/u injector at UNILAC/ 


GSI, an IH-type cavity is under construction with innovations in 
beam dynamics and rf-structure. 


22335 (LA-12004-C, pp. 530-534) Tuning and stabilization 
of RFQ’s. Young, L. (Los Alamos National Lab., NM (United 
States)). Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Recent advances in tuning and stabilization of Radio Frequency 
Quadrupoles (RFQ) will be presented, New designs of RFQs as 
long as four times the free-space wavelength and requiring field 
flatness of a few percent and less than a few percent dipole com- 
ponent can now be built and tuned. The tuning is performed by 
measuring the RFQ fields with a beadpull in each quadrant and us- 
ing a computer program (RFQPERT) to analyze the beadpull data. 
The program calculates a set of perturbations to an ideal RFQ that 
would mix in nearby modes to give the measured fields. Slug 
tuners are then used to cancel the calculated perturbation in the 
real RFQ to get the desired pure RFQ mode. The pros and cons of 
several methods that have been used to stabilize the field in RFQs 
is also discussed. 


22336 (LA-12004-C, pp. 535-542) Variable energy and 
heavy ion RFQs. Schempp, A. (J.W. Goethe Univ., Frankfurt am 
Main (FRG)). Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

RFQs are low energy rf accelerator structures which can effi- 
ciently transport and accelerate high current ion beams. RFQs 
have a fixed velocity profile and therefore fixed input and output 
energies per nucleon. The ion energy can be varied by changing 
the resonator frequency. This has been done for a 4-Rod-RFQ, i.e. 
the type of RFQ resonator developed in Frankfurt, which is well 
suited for such an application. The status of two RFQ projects for 
cluster- and heavy ion acceleration with a possible variation of the 
output energy by a factor of two is discussed together with work on 
fixed energy RFQs for heavy ions. 


22337 (LA-12004-C, pp. 543-547) Development of the high- 
intensity proton linac for the Japanese Hadron Project. 
Yamazaki, Y. (National Lab. for High Energy Physics, Ibaraki 
(Japan)); Kihara, M. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123-: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The 1-GeV proton linac will be constructed for the Japanese 
Hadron Project (JHP). The design concept and development pro- 
gram are based on the viewpoint of how to meet the requirements 
for the linac. The development includes the construction of a 10- 
MeV linac comprising a volume-production type ion source, a long 
RFQ (about four times as long as its wavelength) and a DTL with 
permanent quadrupole magnets. The test of an L-band high-power 
rf source had been successfully accomplished up to full power, and 
recently fed the power to a ten-cell cavity (annular-coupled struc- 
ture) with a bridge coupler as designed. The present status of the 
development is described. 


22338 (LA-12004-C, pp. 568-572) A heavy ion injector at 
CERN. Haseroth, H. (CERN, Geneva (Switzerland)). Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123—: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The request of the nuclear and high energy physics community 
for high energy heavy ions at CERN has lead to a proposal to up- 
grade the present facilities for this purpose. This scheme uses the 
(improved) existing accelerators: the Proton Synchrotron Booster 
(PSB), the Proton Synchrotron (PS) and the Super Proton Syn- 
chrotron (SPS). The Linac, however needs a complete rebuild. This 
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paper reviews the early ‘ion history’ at CERN, where Linac 1 was 
used to accelerate deuterons and alpha particles. The experience 
gained during these exercises resulted in the more spectacular pro- 
duction of oxygen and sulphur ions over recent years. This work is 
to be continued up till 1992. The future goal of heavy ion accelera- 
tion requires a new linac and substantial improvements to the ion 
source and also to the down-stream accelerators. Details of the 
procedure for arriving at the linac specifications and special fea- 
tures, particular to the CERN accelerator complex, are described. 


22339 (LA-12004-C, pp. 573-577) Some new methods of 
RF control. Jachim, S.P. (Los Alamos National Lab., NM (United 
States)). Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The advent of accelerators intended for defense applications has 
driven research and development in many areas of technology. 
The important field of RF control is one of these areas. In order to 
reliably meet the unique objectives of these machines, such as re- 
mote operation and automatic startup, the need for a thorough, 
analytically-based system approach to the RF controls was per- 
ceived. This presentation focuses on several recent developments 
at Los Alamos in the area of RF control for accelerators. Included 
in the discussion is in-phase/quadrature (V/Q) field control, the ap- 
plication of six-port reflectometers for cavity instrumentation and 
resonance control, a technique for phase stabilization of critical RF 
cables, an application of state-variable feedback for field control, 
and the direct integration of RF and computer-interface hardware 
using the VXibus standard. 


22340 (LA-12004-C, pp. 584-586) Superhigh-power of 
Regotron-type generator for linear accelerator with high mean 
currents. Murin, B.P. (Moscow Radiotechnical Inst. (USSR)); 
Durkin, A.P.; Shlygin, O.Yu.; Shumakov, |.V. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123—: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

Theoretical principles and construction scheme of new-type 
super-power microwave relativistic electron-beam (REB) generator 
(Regotron) are discussed. Unlike other types of REB-generator, 
Regotron includes distributed power take-off system. To increase 
device efficiency the autophasing-principle is used. Such principles 
of device construction eliminate output power generator limitations. 
Theoretical basis of general generator construction principles is 
proposed; the results of mathematical simulations are presented; 
the different versions of construction scheme are discussed. It is 
shown that Regotron efficiency can reach 70-80% at output power 
levels up to 10 MW CW. 


22341 (LA-12004-C, pp. 593-595) Injector system of HF 
MAC. Yamada, S. (National Inst. of Radiological Sciences, Chiba 
(Japan)); Itano, A.; Kanazawa, M.; Kitagawa, A.; Kohno, T.; Noda, 
K.; Ogawa, H.; Sato, K.; Sato, Y.; Sudou, M.; Takada, E.; Yamada, 
T.; Hirao, Y.; Hattori, T.; Miyazawa, Y.; Morishita, O.; Sawada,.Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

This paper describes a brief review of a design of an injector 
system of a synchrotron facility for heavy ion therapy, HIMAC. 
Some results of rf measurements of an Alvarez type acceleration 
cavity are also described. Construction of major components of the 
injector system started in 1987, and will be completed within 1992. 


22342 (LA-12004-C, pp. 596-598) Test linac facility at pho- 
ton factory, KEK. Kobayashi, H. (National Lab. for High Energy 
Physics, Ibaraki (Japan)); Urano, T.; Enomoto, A.; Oogoe, T.; Oh- 
sawa, S.; Kamikubota, N.; Kurihara, T.; Nakamura, K.; Furukawa, 
K.; Honma, H.; Yamazaki, Y.; Asami, A. Los Alamos National Lab.., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
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1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A test linac facility is progressing at National Laboratory for High 
Energy Physics (KEK), Photon Factory, Injector Division. The facil- 
ity is used both for testing of components of the 2.5-GeV linac, 
which is the injector of PHOTON FACTORY and of TRISTAN, and 
for research on accelerator science and technology. The linac is to 
be the most suitable configuration for every experiment. Therefore, 
the linac doesn't have a fixed layout. A universal bed with a length 
of 13.5 meters is being prepared. The maximum beam output, re- 
stricted due to radiation safety, is 60 MeV and 10 yA. The design 
and manufacturing of both a conventional electron gun and a mi- 
crowave electron gun are being carried out. The present status 
regarding the construction of the linac is presented. 


22343 (LA—12004-C, pp. 599-601) Numerical modelling of 
the CEBAF electron gun with EGUN. Liger, P. (Continuous Elec- 
tron Beam Accelerator Facility, Newport News, VA (United States)); 
Krafft, G.A. Los Alamos National Lab., NM (United States). Mar 
1991. DOE Contract ACO5-84ER40150. (CONF-9009123-: 1990 
Linear accelerator conference, Albuquerque, NM (United States), 
9-14 Sep 1990). In Proceedings of the 1990 linear accelerator con- 
ference. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

The electron source used in the injector for the CEBAF accelera- 
tor is a Hermosa electron gun with a 2 mm diameter cathode and 
a control electrode. It produces a 100 keV electron beam to be fo- 
cused on the first of two apertures which comprise an emittance 
fiter. A normalized emittance of less than « mm mrad at 1.2 mA is 
set by the requirements of the final beam from the CEBAF linac, 
since downstream of the filter, a system of two choppers and a 
third aperture removes 5/6 of the current. In addition, for RF test 
purposes a higher current of about 5 mA is needed, possibly at 
higher emittance. This paper presents a way of calculating the 
characteristics of the CEBAF electron gun with the gun design 
code EGUN, and the accuracy of the results is discussed. The 
transverse shape of the beam delivered by the gun has been ob- 
served, and its current measured. A halo around the beam has 


been seen, and the calculations can reproduce this effect. 


22344 (LA-12004-C, pp. 602-604) LAL (Orsay) RF gun sim- 
ulations and model cavity design. Travier, C. (Laboratoire de 
'Accelerateur Lineaire, Orsay (France)); Gao, J.; Liu, H. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Over the last 5 years, a growing interest for very bright electron 
sources has been shown in different laboratories around the world. 
RF gun first developed in Stanford and Los Alamos has the poten- 
tial of providing such very bright beams. More than twenty RF gun 
projects are now going on, in view of FEL and future accelerators. 
The use of dispenser cathode for RF gun allows both thermionic 
and laser-driven operation. Simulations results for both cases and 
cavity design are presented. The status of the project is described. 


22345 (LA-12004-C, pp. 605-607) Electron diodes and cav- 
ity design for the new 4-MeV injector of the recirculating linear 
accelerator (RLA). Mazarakis, M.G. (Sandia National Lab., Albu- 
querque, NM (United States)); Smith, D.L.; Poukey, J.W.; Bennett, 
L.F.; Olson, W.R.; Turman, B.N. Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract AC04-76DP00789. 
(CONF-9009123—-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The authors have designed and constructed four types of 
electron-beam diodes for the new 4-MV RLA injector: a non- 
immersed foilless diode, a magnetically immersed foilless diode, a 
foil diode and an ion-focused foilless diode, They are tailored to fit 
the new injector cavity. The design goals were to produce high 
quality 10-kA to 20-kA electron beams with a 61 smaller than 0.2 
and a beam radius of the order of 2 cm. These beams will be 
matched to the RLA IFR channel so 61 must be equal to or 
smaller than the square root of the ratio of the beam current versus 
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Alfven current for fe = 1. A reentrant anode geometry was selected 
for the injector cavity design, because it offers substantial savings 
on the required amount of feromagnetic cores. The inner radius of 
the outside shell, now only 30 cm, would have been twice as large 
(60 cm) if a coaxial non-reentrant geometry had been adopted. 
The shape of the anode and cathode electrodes were carefully se- 
lected to minimize the electric field stresses. The field stresses on 
the inner surface of the outer shell do not exceed 200 kV/cm. 


22346 (LA-12004-C, pp. 608-610) Numerical models of in- 
jectors for high-current electron linacs. Poukey, J.W. (Sandia 
National Labs., Albuquerque, NM (United States)); Mazarakis, M.G. 
Los Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The authors have used four types of codes to aid in the design 
of injectors for their high-current linacs. The typical procedure be- 
gins with the electrostatic fieki code JASON to find a geometry with 
acceptable field stresses. Next, the 2-D electromagnetic PIC code 
MAGIC is used to study the addition of voltage waves from the in- 
put feeds, and the resulting beam generation and dynamics in a 
space-charge limited diode. Then, the 2-D trajectory code TRAJ is 
used for parameter and optimization studies. Finally, in some cases 
3-D effects may be examined with the PIC code QUICKSILVER. 


22347 (LA-12004-C, pp. 611-613) The linac injector for the 
ANL 7 GeV Advanced Photon Source. Nassiri, A. (Argonne Na- 
tional Lab., IL (United States)); Wesolowski, W.; Mavrogenes, G. 
Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract W-31109-ENG-38. (CONF-9009123—: 1990 Linear accel- 
erator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The Argonne Advanced Photon Source (APS) is a 7 GeV syn- 
chrotron X-ray facility. The APS linac system consists of a 200 
MeV electron linac, a positron converter, and a 450 MeV positron 
linac. Design parameters and computer simulations of the two linac 
systems are presented. 


22348 (LA-12004-C, pp. 632-634) The injector of the super- 
conducting linac LISA. Aragona, A. (INFN, Frascati (Italy)); 
Biscari, C.; Boni, R.; Castellano, M.; Chimenti, V.; Di Pirro, G.P.; 
Gallo, A.; Ghigo, A.; Kulinski, S.; Patteri, P.; Spataro, B.; Tazzioli, 
F.; Vescovi, M.; Cavallo, N.; Cevenini, F.; Giacco, F. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 


States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 


ator conference. 
OSTI; NTIS; INIS. 

The injector of the LNF project LISA (Linear Superconducting 
Accelerator) is a room temperature system, consisting of a 100 
keV gun, a transport line with chopper and prebuncher systems, a 
capture section (a graded-@ 2.5 GHz structure) which accelerates 
the beam to 1.1 MeV, and an isochronous and achromatic 
transport line which injects the beam into the SC-Linac after a z- 
bending. The status of the project is presented. 


22349 (LA-12004-C, pp. 641-643) Magnetic bunchers for 
the generation of high peak current, low emittance electron 
pulses at medium energy. Caristen, B.E. (Los Alamos National 
Lab., NM (United States)); McVey, B.D.; Magelissen, G.R.; Young, 
L.M.; Svaton, E.M. Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The authors present a class of magnetic bunchers which have 
parallel pole faces. This symmetry reduces or eliminates geometri- 
cal and chromatic aberrations, and leads to smaller emittance 
growth than with conventional designs. They further divided this 
class into two subclasses, those with positive and those with nega- 
tive dispersion. The positive dispersion designs have larger 
dispersion and smaller emittance growth, but the smaller energy 
spread results in a larger curvature in the energy-phase slew. This 


845p. Order Number DE91009298. Source: 





curvature results in a skewed output current profile. The curvature 
can be removed before the bend either by rf or by space charge 
forces. If it is not removed, nonlinear dispersion in the bend can be 
added, which corrects the pulse profile, but may introduce small 
geometrical aberrations. 


22350 (LA-12004-C, pp. 653-655) Energy flow and high 
repetition rate issues for the ETA ll magnetic modulator sys- 
tem. Newton, M. (Lawrence Livermore National Lab., CA (United 
States)); Barrett, D.; Ollis, C.; Pendleton, D. Los Alamos National 
Lab., NM (United States). Mar 1991. DOE Contract W-7405-ENG- 
48. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

ETA li is a linear induction electron beam accelerator designed 
to operate at high repetition rates (< 5 kHz) and high average 
powers (< 3 MW). The 2 kA electron beam is accelerated with 70 
ns, 100 kV pulses generated by a system of magnetic modulators. 
There are a number of critical issues associated with high repeti- 
tion rate and high average power operation of the magnetic 
modulators in a linear induction accelerator power conditioning sys- 
tem. A discussion of the initial investigation into the high repetition 
reset issues is also presented. 


22351 (LA-12004-C, pp. 668-670) Induction acceleration 
module for Maryland pulse compression experiment. Wang, 
J..G. (Univ. of Maryland, College Park, MD (United States)); Wang, 
D.X.; Kehne, D.; Reiser, M.; Boggasch, E.; Shea, T. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The Maryland Electron Pulse Compression Experiment requires 
a fast electron beam pulse with quadratically time-dependent en- 
ergy shear. This is achieved by an electron beam injector that 
consists of a variable-perveance gridded electron gun, three 
solenoidal matching lenses and an induction acceleration module. 
The electron gun produces a beam with 50 ns pulse width, 40 mA 
current and 2.5 keV energy. The induction acceleration module pro- 
duces a voltage that varies as a quadratic function with time from 0 
to 5 kV across its gap. This voltage imparts an approximately linear 
head-to-tail velocity shear to the beam electrons to cause compres- 
sion. The design parameters, operation principle and performance 
characteristics of this device are briefly reported in this paper. 


22352 (LA-12004-C, pp. 671-673) Status of the BNL toroidal 
volume H~ source. Alessi, J.G. (Brookhaven National Lab., Up- 
ton, NY (United States)); Prelec, K. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A volume H~ source having a toroidal discharge chamber and 
conical filter field has been developed. Parametric studies of this 
source have been in progress for two years. Extraction apertures 
from 0.5 cm? to 1.87 cm* have been tried, and an H~- current of 
up to 48 mA has been extracted. The electron-to-H~ current ratio 
in the extracted beam can be as low as 10 for = 25 mA H-. The 
measured emittance (normalized, 90%) of a 19 mA beam was 0.44 
= mm mrad. When operating with deuterium, the D- output was 
50-60% of the H~ current under the same discharge conditions. 
The addition of cesium to the discharge increased the H~ output 
and decreased the electron current so that at 30 mA of H~, one ob- 
tained an electron-to-H~ ratio of 1. Using a two gap extractor, with 
a dipole field in the intermediate electrode, approximately 80% of 
the extracted electrons could be removed from the primary beam. 


22353 (LA-12004-C, pp. 674-676) The BNL 200 MeV H- 
linac - Performance and upgrades. Alessi, J.G. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Brennan, J.M.; Kponou, A.; 
LoDestro, V.; Montemurro, P.A. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
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1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

For the past two years the linac has had reliable operation from 
the new RFQ preinjector. The performance of this preinjector is de- 
scribed. There is a fast beam chopper in the transport line between 
the ion source and RFQ. By injecting narrow pulses into the AGS 
the authors can obtain an accurate linac energy measurement, or 
the detailed shape of the linac beam energy distribution, on a sin- 
gle pulse. Some general comments on the linac operation are also 
presented. 


22354 (LA-12004-C, pp. 680-682) Cesium effect on volume 
H~- ion source. Mori, Yoshiharu (National Lab. for High Energy 
Physics, Ibaraki (Japan)); Okuyama, Toshihisa; Takagi, Akira; 
Yuan, D. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Observation of the H~ beam intensity enhancement by introduc- 
ing a very small amount of cesium vapor in the volume H~ ion 
source developed at KEK is shown in detail. The extracted H- 
beam current of 20mA was obtained in the cesium-mode operation 
and the measured 90% normalized beam emittance was about 
1amm.mrad for 12 mA beam. It was found that the work function 
of the cesium covered surface of the beam extracting plasma elec- 
trode was important in increasing the H~ beam intensity. 


22355 (LA-12004-C, pp. 683-685) Deceleration of antipro- 
tons with a RFQ. Schempp, A. (Univ. of Frankfurt, (West 
Germany)); Deitinghoff, H.; de Saint Simon, M.; Thibault, C.; Botlo- 
Pilat, F. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123—-: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A 4-Rod-RFQ is being built for the deceleration of antiprotons 
which will be extracted from LEAR at 2.0 MeV and injected at 0.2 
MeV into the rf-mass spectrometer built by CSNSM, Orsay for the 
high precision mass measurement of protons and antiprotons 
(PS189). The design of the RFQ system, which should improve the 
counting rate by a factor of up to 10° and the status of the project 
is reported. 


22356 (LA-12004-C, pp. 686-688) Performance of the CERN 
high-intensity RFQ. Tanke, E. (CERN, Geneva (Switzerland)); 
Vretenar, M.; Weiss, M. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The CERN RFQ2, designed to become the injector of the CERN 
Linac 2, has delivered its nominal proton current of 200 mA at 750 
keV from the start of the beam tests. However, prior to its installa- 
tion at Linac 2, extensive measurements on a test stand have to 
be carried out to assess the quality of the beam and the overall re- 
liability of the accelerator. Unfortunately, the measurements have 
been perturbed owing to accidental oil pollution of the RFQ2. The 
removal of the cracked oil from the vane tips, the reconditioning of 
the RFQ2, and the reduced measurement program are reported. 


22357 (LA-12004-C, pp. 692-694) lon source and injector 
improvements at the SuperHILAC. Feinberg, B. (Lawrence 
Berkeley Lab., CA (United States)); Behrsing, G.; Gavin, B.; Ryce, 
S.; Sihler, K.; Syversrud, D. Los Alamos National Lab., NM (United 
States). Mar 1991. DOE Contract AC03-76SF00098. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Major improvements have been made on the Adam injector at 
the SuperHILAC heavy ion accelerator. Adam is a pressurized 
Cockcroft-Walton injector, typically run at voltages in excess of 2 
MeV. The PIG ion source was redesigned to increase the length of 
the discharge column and the extraction slit, while remaining within 
the magnet poles of the source magnet. To maintain cooling, part 


ERA Vol. 17, No. 8 263 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


of the thinner soft-iron end cap was replaced with a copper sec- 
tion, modifying the magnetic circuit. These modifications resulted in 
more than doubling the ion beam intensity. A large liquid nitrogen 
cryotrap within the pressure vessel was replaced by an RF 
shielded, commercial cryopump head with a custom pumping ar- 
ray. This reduced the pressure at the ground end of the injector by 
an order of magnitude and reduced that at the source by a factor 
of two, even the additional gas load due to the longer siit. The 
pressure reduction was essential to minimize charge exchange 
loss of the highly charged ions, such as Fe**. Plans are underway 
to replace a 3 watt cryopump in the terminal end with a 10 watt 
pump which is expected to result in a 50% faster cooldown time, 
and greater than a 50% increase in running time before regenera- 
tion of the cryopump is necessary. 


22358 (LA-12004-C, pp. 695-697) Development of the DTL 
for the JHP. Naito, F. (National Lab. for High Energy Physics, 
lbaraki (Japan)); Kato, T.; Takasaki, E.; Yamazaki, Y. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

Experimental investigation for the development of the 432-MHz 
DTL is in progress with the aid of new engineering techniques with 
high accuracy. The required fabrication accuracy was tested with 
the construction of the low-power model of the DTL. The rf proper- 
ties of the model in the low-6 region were studied. The field 
stabilization with post coupler was also studied by using the model 
and by the field patterns calculated with MAFIA. On the basis of 
the study of the low-power model. the high-power model of the 
DTL is being constructed for beam tests. The quadrupole magnets 
of high quality were fabricated. 


22359 (LA-12004-C, pp. 698-700) Test of a 473 MHz four- 
rod RFQ. Kasimi, R. (Texas A and M Univ., College Station (United 
States)); Huson, F.R.; MacKay, W.W. Los Alamos National Lab., 
NM (United States). Mar 1991. (CONF-9009123—: 1990 Linear ac- 
celerator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A 500 keV 473 MHz RFQ using a new type of four-rod design 
has been fabricated at Texas Accelerator Center. The purpose is to 
test the structure by accelerating a 10 mA beam of H- ions 
through the RFQ. This paper presents the structural characteristics 
of the RFQ, the beam dynamics parameters, the tests of a cold 
model, and the results of the low power rf tests of the RFQ. 


22360 (LA-12004-C, pp. 629-631) High-gradient experiment 
of the S-band electron linac. Matsumoto, H. (National Lab. for 
High Energy Physics, Ibaraki (Japan)); Akemoto, M.; Hayano, H.; 
Naito, T.; Takeda, S. Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

The electron beam has been accelerated by the field gradient up 
to 85 MV/m with input peak current of 1 A and pulse width of 0.2 
usec successfully. The accelerating structure is a traveling wave 
0.6 m-long constant gradient disk-loaded type at S-band. The 
output power of two klystrons was combined and fed into the struc- 


ture. The output power of each klystron was 72 MW with 1psec RF 
pulse duration at 50 Hz. 


22361 (LA-12004-C, pp. 644-646) Electron gun of the ac- 
celerator test facility for the JLC. Akemoto, M. (National Lab. for 
High Energy Physics, Ibaraki (Japan)); Akiyama, H.; Hayano, H.; 
Kobayashi, H.; Naito, T.; Matsumoto, H.; Otake, Y.; Takeda, S. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

For the electron source of the JLC (Japan Linear Collider), the 
electron guns with a low emittance and high current are required. 
In order to realize these requirements, the thermionic electron gun 
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capable of operating at 240 kV has been designed and constructed 
for the Accelerator Test Facility. A conventional EIMAC Y-796 
cathode-grid assembly is used as the electron source. This paper 
describes the design, specifications and results of test of the gun 
system. 


22362 (LA-12004-C, pp. 647-649) Development of polarized 
electron source using GaAs-AlGaAs superlattice. Kurihara, Y. 
(National Lab. for High Energy Physics, Tsukuba (Japan)); Omori, 
T.; Takeuchi, Y.; Yoshioka, M.; ltoga, K.; Nakanishi, T.; Aoyagi, H..; 
Tsubata, M.; Baba, T.; Mizuta, M. Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

A spin polarized electron beam is a very powerful tool to study 
the electroweak interaction by electron positron colliders at high 
energy. In linear colliders, for example, the JLC polarized electrons 
can be introduced to a interaction point without depolarization dur- 
ing acceleration, therefore a development of the polarized electron 
source is very important. The authors have measured a polariza- 
tion of photoelectrons emitted from a GaAs-AlGaAs superlattice. 
The polarization of 52.5 + 0.3(stat.) + 5.0(sys.)% was obtained at a 
photon wavelength of 775 to 800nm. This polarization is inter- 
preted that electrons excited from the heavy hole state only. 


22363 (LA-12004-C, pp. 656-658) Simulation of a standing- 
wave free-electron laser. Sharp, W.M. (Lawrence Livermore 
National Lab., CA (United States)); Sessler, A.M.; Whittum, D.H.; 
Wurtele, J.S. Los Alamos National Lab., NM (United States). Mar 
1991. DOE Contract AC03-76SF00098. (CONF-9009123-: 1990 
Linear accelerator conference, Albuquerque, NM (United States), 
9-14 Sep 1990). In Proceedings of the 1990 linear accelerator con- 
ference. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

The standing-wave free-electron laser (FEL) differs from a con- 
ventional linear-wiggler microwave FEL in using irises along the 
wiggler to form a series of standing-wave cavities and in reacceler- 
ating the beam between cavities to maintain the average energy. 
The device has been proposed for use in a two-beam accelerator 
(TBA) because microwave power can be extracted more effectively 
than from a traveling-wave FEL. The standing-wave FEL is mod- 
eled in the continuum limit by a set of equations describing the 
coupling of a one-dimensional beam to a TEo; rectangular- 
waveguide mode. Analytic calculations and numerical simulations 
are used to determine the time variation of the reacceleration field 
and the prebunching required so that the final microwave energy is 
the same in all cavities. The microwave energy and phase are 
found to be insensitive to modest spreads in the beam energy and 
phase and to errors in the reacceleration field and the beam cur- 
rent, but the output phase appears sensitive to beam-energy errors 
and to timing jitter. 


22364 (LA-12004-C, pp. 689-691) Preliminary designs of 
1.54 GeV damping ring and bunch compressor for the JLC. 
Urakawa, J. (National Lab. for High Energy Physics, Ibaraki 
(Japan)); Egawa, K.; Higo, T.; leiri, T.; Kanazawa, K.; Kikuchi, M.; 
Kitamura, H.; Kubo, K.; Kuroda, S.; Mizumachi, Y.; Nakayama, H.; 
Oide, K.; Sakamoto, Y.; Sakanaka, S.; Takao, M.; Takeda, S.; TLos 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The authors describe preliminary designs of 1.54GeV damping 
ring and bunch compressor for the JLC(Japan Linear Collider). The 
design of the damping ring is changed into feasible one by intro- 
ducing a pre-damping ring for the positron beam. Parameters of 
the bunch compressor are adapted to parameters of the damping 
ring and the JLC requirements. The normalized emittances of the 
extracted beam from the pre-damping ring are yex = 220yuradm 
horizontally and -yey = 7.5yuradm vertically. The damping time of the 
pre-damping ring is 7 = 3.16msec. The main damping ring has nor- 
malized emittance of yex = 2.9uradm and yey = 28.9nradm. The 
damping time is 7 = 6.23msec. The main parameters of the com- 
pressor as well as results of some simulations are presented. It 





produces bunch trains with a bunch length of the order of 60m 
and a momentum spread of Ap/p ~ 2%. 


22365 (LA-12004-C, pp. 704-706) Transverse coupling 
impedance measurement studies of low-Q cavities. Walling, L. 
(Los Alamos National Lab., NM (United States)); Allison, P.; 
Shapiro, A. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123-: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The authors report studies using wire and beadpull measurement 
techniques to determine the accuracy of transverse coupling 
impedance measurements, particularly for the case of very low-Q 
cavities. The studies were performed on simple pillbox cavities in 
preparation for the measurement of Dual-Axis Radiographic Hy- 
drotest Facility (DARHT) linac cavities, which require extremely low 
coupling impedances for the deflecting modes of the cavity. The 
pillbox measurements indicate that the wire measurements can be 
performed with a sufficiently high degree of sensitivity and accu- 
racy to measure the DARHT cavity models. The DARHT cavities 
have a gap that is short compared to the wavelength of the first 
gap that is short compared to the wavelength of the first two dipole 
modes, the wires will be small compared to the dimensions of the 
cavity, and the impedances will be low but well above the noise 
floor of the measurement. These measurements have also shown 
that impedance measurements of high-Q cavities may require 
beadpull methods and that low-Q cavities (especially ones with 
small gaps) require wire measurements. 


22366 (LA-12004-C, pp. 710-712) 710-712. Meitzler, C.R. 
(Texas Accelerator Center, The Woodlands (United States)); Datte, 
P.; Huson, F.R.; Tompkins, P.; Raparia, D. Los Alamos National 
Lab., NM (United States). Mar 1991. (CONF-9009123—: 1990 Lin- 
ear accelerator conference, Albuquerque, NM (United States), 9-14 
Sep 1990). In Proceedings of the 1990 linear accelerator confer- 
ence. 845p. Order Number DE91009298. Source: OSTI; NTIS; 
INIS. 

A 500 keV RFQ accelerator is being developed at the Texas Ac- 
celerator Center. The ion source for this machine is a magnetron 
type ion source with a single extraction gap. The design current is 
10 mA of H- with an energy of 30 keV and e,.90% = 0.2 « mm- 
mrad. To date, peak currents in excess of 28 mA have been 
extracted from this ion source indicating that the current density at 
the extraction aperture is 2.1 A/cm?. Preliminary emittances have 
been obtained 10 cm from the extraction aperture. The extracted 
beam is transported approximately 30 cm by a helical electrostatic 
quadrupole lens (HESQ). Initial low current tests of the HESQ have 
shown that 55% of the focused beam lies within the RFQ accep- 
tance. 


22367 (LA-12004-C, pp. 713-715) Proposal of a pulsed 
ECR-source for synchrotron injection. Ratzinger, U. (GS!, Darm- 
stadt (West Germany)); Bleuel, W.; Wolf, B.; Angert, N.; Geller, R. 
Los Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The ECR-source uses magnetic confinement of the plasma by a 
Minimum B configuration. The number of confined ions depends on 
the volume and on the density of the plasma. If a large amount of 
stored ions could be extracted during about 100 ys the pulsed cur- 
rent would be increased considerably-compared with continuous 
operation. By installing a pulsed solenoidal coil inside an enlarged 
plasma chamber of a standard ECR source, the magnetic bottle 
can be opened and the charged particles - ions and electrons - are 
accelerated towards the extraction hole by the ‘Fermi force.’ A test 
setup is under construction at GSI to check that idea. It is con- 
firmed by some calculations, that ‘high particle current’ and ‘high 
charge state’ is not necessarily a contradiction. 


22368 (LA-12004-C, pp. 736-738) Computer simulations of 
new dielectric accelerator devices. Chan, K.C.D. (Los Alamos 
National Lab., NM (United States)); Schoessow, P. Los Alamos 
National Lab., NM (United States). Mar 1991. DOE Contract 
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W-31109-ENG-38. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Recently, dielectric wakefield accelerator structures have been 
successfully demonstrated at the Argonne Advanced Accelerator 
Test Facility. This paper describes computer simulations of these 
experiments, including schemes for damping transverse deflecting 
forces in these devices. These simulations were performed using 
the MAFIA and ARRAKIS codes. MAFIA is a set of electromagnetic 
solvers in three dimensions widely used for designing accelerator 
components. The ARRAKIS codes are time-domain electromag- 
netic solvers which have been recently developed and implemented 
on massively parallel computers such as the Connection Machine. 


22369 (LA-12004-C, pp. 743-745) About FE electron load- 
ing of the cavity with high level RF power. Belyaev, O.K. (inst. 
of High Energy Physics, Moscow (USSR)); Gamarsky, V.P.; Glad- 
kov, A.V.; Ivanov, R.Yu.; Malynin, Yu.G.; Masaev, A.B.; Pusanov, 
S.V.; Semizarov, A.N.; Stepanov, V.B.; Khmara, V.A.; Yashnov, 
Yu.M. Los Alamos National Lab., NM (United States). Mar 1991. 
(CONF-9009123—: 1990 Linear accelerator conference, Albu- 
querque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The degradation of the radio-technical parameters of the cavities 
in the proton linear accelerator with RFQ focusing at a high level 
RF power has been investigated. The Faraday cup is used to show 
that this is caused by the FE electron loading of the cavities with- 
out discharge development. The dependencies obtained are in 
agreement with the results on measuring the intensity of the x-ray 
radiation at different levels of the RF power, fed to the cavity. The 
data characterizing emission properties depending on the treatment 
of the electrode surfaces, are given. Possible ways to suppress the 
FE electron loading are discussed. 


22370 (LA-12004-C, pp. 749-751) A new 1.4 MeV/u injector 
linac for the UNILAC. Angert, N. (GSI, Darmstadt (West Ger- 
many)); Dahl, L.; Glatz, J.; Klabunde, J.; Mueller, M.; Ratzinger, U.; 
Wolf, B.; Deitinghoff, H.; Friedrich, J.; Klein, H.; Schempp, A.; 
Geller, R. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

GSI has extended its accelerator facility by a heavy ion syn- 
chrotron and an experimental storage ring; the UNILAC has been 
upgraded to supply beams for these new machines while also 
serving the low energy physics experiments. With the installation of 
two new injector linacs for the UNILAC - a high current and a high 
charge state injector - fast switching of ion species, beam energy 
and intensity will become available. The high charge state injector, 
presently being assembled, will be described in this paper. It 
consists of an ECR ion source, a 108 MHz RFQ linac and an inter- 
digital H-type accelerator structure. Highly charged ions (U2**) from 
the ECR source are accelerated up to 1.4 MeV/u and injected into 
the Alvarez linac of the UNILAC without stripping. The status of the 
project is reported. 


22371 (LA-12004-C, pp. 758-760) Emlttance determination 
of electron guns by analysis of beam profile measurements. 
Strongin, B. (Varian Associates Inc., Palo Alto, CA (United States)); 
Salop, A. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

A method of analyzing beam profile data is used to determine 
the transverse emittance of electron guns used in microwave tubes 
and medical linacs. The emittance is obtained by fitting measured 
transverse beam profile data to a theoretical model which includes 
contributions from both emittance and space charge. The beam an- 
alyzer used for the measurements consists of a Faraday cup 
mounted on an XYZ translational stage, and allows both vertical 
and horizontal beam profiles to be measured as a function of the 
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distance from the gun’s anode. The data are then fit to a polyno- 
mial, and vertical and horizontal emittances are calculated. 


22372 (LA-12004-C, pp. 761-763) Performance of the 2 
MeV microwave gun for the SSRL 150 MeV linac. Borland, M. 
(Stanford Univ., CA (United States)); Miller, R.H.; Weaver, J.N.; 
Wiedemann, H.; Green, M.C.; Nelson, L.V.; Tanabe, E. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract ACO3-76SF00515. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

As described previously, the pre-injector linac for SSRL’s 3 GeV 
synchrotron is fed by a 2 MeV, 1.5 A, low emittance microwave 
gun, consisting of a thermionic cathode mounted in the first cell of 
a 1-1/2-cell S-band cavity. In this article, the authors report the 
successful operation of the gun, the longitudinally-bunching a- 
magnet, and the three-microbunch FET-pulsed beam-chopper. 
Simulations predict a normalized rms emittance at the gun exit of 
< 10 7 - Mec - um; chromatic effects in transport optics increase 
this to < 30 + - mec - wm. The gun has a longitudinal phase-space 
suited to magnetic compression, as a result of which they predict 
that peak currents > 300 A in a 1 ps bunch are feasible. 


22373 (LA-12004-C, pp. 764-766) Automation tools for ac- 
celerator contro! a network based . Clout, P. (Vista 
Control Systems, Inc., Los Alamos, NM (United States)); Geib, M.; 
Westervelt, R. Los Alamos National Lab., NM (United States). Mar 
1991. (CONF-9009123—: 1990 Linear accelerator conference, Al- 
buquerque, NM (United States), 9-14 Sep 1990). In Proceedings of 
the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

In conjunction with a major client, Vista Control Systems has 
developed a sequencer for control systems which works in con- 
junction with its realtime, distributed Vsystem database. Vsystem is 
a network-based data acquisition, monitoring and control system 
which has been applied successfully to both accelerator projects 
and projects outside this realm of research. The network-based se- 
quencer allows a user to simply define a thread of execution in any 
supported computer on the network. The script defining a sequence 
has a simple syntax designed for non-programmers, with facilities 
for selectively abbreviating the channel names for easy reference. 
The semantics of the script contains most of the familiar capabilities 
of conventional programming languages, including standard stream 
VO and the ability to start other processes with parameters passed. 
The script is compiled to threaded code for execution efficiency. 
The implementation is described in some detail and examples are 
given of applications for which the sequencer has been used. 


22374 (LA-12004-C, pp. 767-769) Increasing output power 
of a 850 MHz tetrode with a floatin modulator. Rees, D. 
(Los Alamos National Lab., NM (United States)); Friedrichs, C. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

Designers of high-power amplifiers generally regard the region 
above 300 MHz as a domain dominated by velocity-modulated 
(klystror/TWT) devices. However, as the power requirements di- 
minish, there are attractive alternatives. The high-power 850-MHz 
requirements of the ground test accelerator (GTA) program can be 
filled by 1-MW klystrons, but it would be more efficient to use a 
lower-power device for a 50-kW requirement. To meet the 850-MHz 
medium-power requirements, Los Alamos National Laboratory is 
developing an 850-MHz tetrode amplifier. These amplifiers will pro- 
vide RF power to the momentum compactor and bunch rotator 
cavities of the GTA. Available tubes provide only a limited safety 
margin for a low-risk design at the power levels and duty factor re- 
quired for GTA cavities. At 850 MHz, the output power capability of 
available tubes is reduced because of transit time effects and lim- 
ited anode voltage holdoff. Pulsing the anode of the output tetrode 
amplifier will allow higher output power with minimum design risk. 
A floating-deck modulator acts as a_high-voltage/high-current 
switch, so voltage is applied to the anode of the gridded tube only 
during the rf pulse. The anode voltage holdoff capability of the tube 
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is substantially enhanced by operating in this mode. This paper de- 
scribes the design of the floating deck modulator and its impact on 
the design risk of the 850-MHz tetrode amplifier. 


22375 (LA-12004-C, pp. 733-735) The CERN linear collider 
test facility. Baconnier, Y. (CERN, Geneva (Switzerland)); 
Bossart, R.; Geissler, K.K.; Godot, J.C.; Huebner, K.; Kugler, H.; 
Madsen, J.H.B.; Riche, AJ.; Stroede, J.; Suberlucgq, G. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

In the CLIC scheme, the rf power at 30 GHz used for accelera- 
tion in the main linac is generated by a drive beam. This beam 
contains very short (1 mm) high-intensity (10'* e-) bunches with 
10 mm spacing. The generation of such a beam requires the de- 
velopment of electron sources and bunch compressors. For this 
work a test facility is under construction. This paper describes work 
on photocathodes, laser systems, the rf gun, beam analysis, and 
acceleration to 60 MeV. Preliminary results and the current status 
are reported. 


22376 (LA-12004-C, pp. 797-801) Diagnostics for high- 
brightness beams. Shafer, R.E. (Los Alamos National Lab., NM 
(United States)). Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

Special techniques are required for beam diagnostics on high- 
brightness particle beams. Examples of high-brightness beams 
include low-emittance proton linacs (either pulsed or CW), electron 
linacs suitable for free-electron-laser applications, and future linear 
colliders. Non-interceptive and minimally-interceptive techniques for 
measuring beam current, position, profile, and transverse and lon- 
gitudinal emittance will be reviewed. Included will be stripline, wire 
scanner, laser neutralization, beam-beam scattering, interceptive 
microgratings, spontaneous emission, optical transition radiation, 
and other techniques. 


22377 (LA-UR-92-1677) Permanent-magnet material appli- 
cations in particle accelerators. Kraus, R.H. Jr. Los Alamos 
National Lab., NM (United States). [1992]. 16p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920712-1: 12. international 
workshop on rare-earth magnets and their applications, Canberra 
(Australia), 12-15 Jul 1992). Order Number DE92015249. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The modern charged particle accelerator has found application in 
a wide range of scientific research, industrial, medical, and defense 
fields. Researchers began to use permanent-magnet materials in 
particle accelerators soon after the invention of the alternating gra- 
dient principle, which showed that magnetic field could be used to 
control the transverse envelope of charged particle beams. The 
history of permanent-magnet use in accelerator physics and tech- 
nology is outlined, current design methods and material properties 
of concern for particle accelerator applications are reviewed. 


22378 (PSC-16) Electron acceleration by longitudinal elec- 
tric field of a gaussisn laser beam. Takeuchi, Satoshi (Yamanashi 
Univ., Kofu (Japan). Faculty of Engineering); Sugihara, Ryo; Shi- 
moda, Koichi. Nagoya Univ. (Japan). Plasma Science Center. Nov 
1991. 21p. Order Number DE92526947. Source: OSTI; NTIS; INIS. 

It is shown that the longitudinal electric field of a transverse 
magnetic mode of a Gaussian laser beam accelerates an electron 
to an ultra-relativistic energy. The electron is captured and acceler- 
ated in a length of the order of the Rayleigh range. The ultimate 
energy increment of the electron with a single laser beam is given 
by the product of transverse field intensity and the beam waist, and 
can be of the order of 100MeV. This fact implies that a multi-stage 
acceleration enables TeV-order-acceleration in a length of a few 
kilometers with the present state of the art. (author). 


22379 (SAND-92-1047C) Generation, control, and trans- 
port of a 19-MeV, 700-kA pulsed electron beam. Sanford, T.W.L. 





(Sandia National Labs., Albuquerque, NM (United States)); Hal- 
bleib, J.A.; Poukey, J.W.; Skogmo, P.J.; Mikkelson, K.A.; Welch, 
D.R.; Mock, R.C. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920515— 
1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). Order Number 
DE92014621. Source: OSTI; NTIS; INIS; GPO Dep. 

We show experimentally and theoretically that the generation of 
the 13-TW Hermes Ill electron beam can be accurately monitored, 
and that the beam can be accurately directed onto a high-Z target 
to produce a wide variety of bremsstrahlung patterns. This control 
allows the study of radiation effects induced by gamma rays to be 
extended into new parameters regimes. Finally, we show that the 
beam can be stably transported in low-pressure gas cells. 


22380 (SSCL-Preprint-24) Thermal optimization of the 
helium-cooled power leads for the SSC. Demko, J.A.; Schiesser, 
W.E.; Carcagno, R.; McAshan, M.; McConeghy, R. Superconduct- 
ing Super Collider Lab., Dallas, TX (United States). Mar 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-—21: International in- 
dustrial symposium on the super collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE92013961. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The optimum thermal design of the power leads for the Super- 
conducting Super Collider (SSC) will minimize the amount of 
Carnot work (which is a combination of refrigeration and liquefac- 
tion work) required. This optimization can be accomplished by the 
judicious selection of lead length and diameter. Even though an 


optimum set of dimensions is found, the final design must satisfy 
other physical constraints such as maximum allowable heat leak 
and helium vapor mass flow rate. A set of corresponding lengths 
and diameters has been determined that meets these requirements 
for the helium vapor-cooled, spiral-fin power lead design of the 
SSC. Early efforts by McFee and Mallon investigated optimizing 


power leads for cryogenic applications with no convection cooling. 
Later designs utilized the boiled-off helium vapor to cool the lead. 
One notable design for currents up to several thousand amps is 
presented by Efferson based on a series of recommendations dis- 
cussed by Deiness. Buyanov presents many theoretical models 
and design formulate but does not demonstrate an approach to 
thermally optimizing the design of a vapor-cooled lead. A method 
for optimizing superconducting magnet current leads is described 
by Maehata et al. The approach assumes that the helium boil-off 
caused by heat conduction along with power lead into the low- 
temperature helium is used to cool the lead. The optimum solution 
is found when the heat flow at the cold end is minimized.. In this 
study, a detailed numerical thermal model of a power lead design 
for the SSC has been developed. It was adapted from the dynamic 
model developed by Schiesser. This model was used to determine 
the optimum dimensions that minimize the Carnot refrigeration and 
liquefaction work due to the leads. 


22381 (SSCL-Preprint-26) Conceptual deisgn of the SSC 
cryogenic transfer lines. Zhang, B.; Ganni, V. Superconducting 
Super Collider Lab., Dallas, TX (United States). Mar 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331—29: International in- 
dustrial symposium on the super collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE92013964. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SSC cryogenic system requires transfer lines for transport- 
ing cryogens between above-ground refrigeration plants and 
below-ground subcoolers. The transfer lines will be built in modules 
for convenience in fabrication, handling, and assembly. Each mod- 
ule of the transfer line consists of a vacuum vessel which encloses 
a bundle of seven cryogenic circuits at 4 K, 20 K, and 80 K. The 
cryostat includes an 80 K shield and a multilayer insulation (MLI) 
system for reduction of the heat leaks into the 20 K and 4 K cir- 
cuits. Heat leaks through various paths are estimated and 
presented in conjunction with the basic system requirements. Dis- 
cussions are provided on the design criteria, constraints, and 
thermal contraction handling techniques. 
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22382 (SSCL-Preprint-33) A dynamic model for beam tube 
vacuum effects on the SSC cryogenic system. Carcagno, R.H.; 
Schiesser, W.E.; Shih, H.J.; Xu, X.; Yuecel, A. Superconducting 
Super Collider Lab., Dallas, TX (United States). Mar 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-25: International in- 
dustrial symposium on the super collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE92013967. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The dynamic interaction between the beam-gas scattering in- 
duced energy deposition and the SSC cryogenic system is studied 
by integrating a cryogenic system dynamic simulator with an ad- 
sorption model and a beam-gas scattering and energy deposition 
model. Simulation results are obtained for a 1 km long SSC arc 
section where the beam tube pressure in one of the dipoles in in- 
creased up to 150 times its nominal operating pressure. The 
beam-gas scattering induced heat loads arising from such high 
pressure perturbations can be very locally but do not overload the 
cryogenic system. They are more likely to induce a magnet quench 
as they result in coil temperatures that largely exceed the desired 
operating limit. Simulations are also carried out for the case where 
a large external heat load of 1 W/m is imposed on the coldmass of 
a half-cell in the section. Results show that the coldmass tempera- 
tures rise significantly with the added heat load but the energy 
deposition in the coldmass due to beam-gas scattering remains low 
despite the increase in the beam tube temperature. 


22383 (SSCL-Preprint-41) Results from a partial iitetime 
test of a 40 mm-aperture 17 mm SSC model dipole. 
Radusewicz, P. (Superconducting Super Collider Lab., Dallas, TX 
(United States)); Devred, A.; Bush, T.; Coombes, R.; DiMarco, J.; 
Goodzeit, C.; Kuzminski, J.; Ogitsu, T.; Potter, J.; Puglisi, M.; 
Sanger, P.; Schermer, R.; Tompkins, J.; Yu, Y.; Zhao, Y.; ZhSuper- 
conducting Super Collider Lab., Dallas, TX (United States). Mar 
1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (FNAL/C—-92/117;LBL— 
32239;CONF-920331-39: International industrial symposium on the 
super collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92014902. Source: OSTI; NTIS; INIS; GPO Dep. 

A 40-mm-aperture, 17-m-long Superconducting Super Collider 
(SSC) model dipole was assembled at Brookhaven National Labo- 
ratory (BNL) and tested initially at Fermi National Accelerator Lab 
(FNAL) and later at BNL. At BNL an extended cycle test was de- 
vised to examine the magnet’s performance through numerous 
cold tests and thermal cycles. This paper discusses the magnet’s 
mechanical and quench performance and magnet field measure- 
ments during the tests. 


22384 (SSCL-Preprint-42) Cable keystone angle optimize- 
tion for 40-mm SSC quadrupole magnet development. Capone, 
D.W.; Bardos, V.A.; Christopherson, D.; Clark, F.; Graham, S.; 
Hannaford, C.R.; Reed, T.D. Jr.; Seuntiens, J. Superconducting 
Super Collider Lab., Dallas, TX (United States). Mar 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-26: International in- 
dustrial symposium on the super collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE92013968. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A series of cables was fabricated meeting all aspects of the latest 
Superconducting Super Collider (SSC) specification for 30-strand 
outer cables with the exception of varying the keystone angle be- 
tween the current specification value of 1.2° and a maximum of 
2.2°. In addition, a series of cables with an increased pitchlength is 
presented. These fabrications experiments have been performed in 
order to provide an expanded design envelope for the development 
of quadrupole magnets by the Babcock and Wilcox/Seimens (B & 
W/S) team. By pushing the cable parameters beyond current ac- 
ceptable limits, the B & W/S team will be provided with the data 
necessary to perform a trade-off between performance, cost, and 
manufacturability. At the maximum keystone angle of 2.2°, a coil 
cross section is possible that eliminates the need for wedges in the 
coil and provides for a simplified magnet manufacturing process. 
This experiment focuses on the differences identified within each of 
the cables as the keystone angle is increased. The sections below 
describe the fabrication details of the cables produced and the 
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metallographic features of the cables. There is also a summary of 
the electrical and mechanical properties of as-fabricated cables. 


22385 (SSCL-Preprint-43) Transportation studies: 40-mm 
collider dipole magnets. Daly, E. Superconducting Super Collider 
Lab., Dallas, TX (United States). Mar 1992. 9p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331-49: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92014894. Source: OSTI; NTIS; 
GPO Dep. 

Several fully functional 40-mm Collider Dipole Magnets (CDM) 
were instrumented with accelerometers to monitor shock and vibra- 
tion loads during transport. The magnets were measured with 
optical tooling telescopes before and after transport. Changes in 
mechanical alignment due to shipping and handling were deter- 
mined. The mechanical stability of the cryogen lines were checked 
using the same method. Field quality and dipole angle were mea- 
sured warm before and after transport to determine changes in 
these parameters. Power spectra were calculated for accelerome- 
ters located on the cold mass, vacuum vessel, and trailer bed. 
Where available, plots of field quality and dipole roll both before 
and after were created. Shipping loads measured were largest in 
the vertical direction, where most of the structural deformation of 
the magnet was evident. It was not clear that magnetic perfor- 
mance was affected by the shipping and handling environment. 


22386 (SSCL-Preprint-44) A facility description of the 
SSCL Magnet Test Laboratory. Coles, M. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331—15: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92013948. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Magnet Test Laboratory (MTL) at the Superconducting Su- 
per Collider Laboratory (SSCL), presently under construction at the 
N15 site west of Waxahachie, will be used to cold test supercon- 
ducting magnets prior to their installation in the high energy 
hooster (HEB) and the main ring of the collider. This paper de- 
scribes this facility, the activities and apparatus planned for use 
within it, and the schedule for completion and phasing in of the op- 
erating facility. More detailed information regarding the physical 
facility and its functional requirements is given in References. Addi- 
tional references are given within this paper to apparatus that has 
been designed for use in the MTL and that may be of interest to 
those building similar facilities. 


22387 (SSCL-Preprint-45) Structural dynamic analysis of 
the SSC 40 mm collider dipole magnet under transportation 
loads. Jalloh, A.R.; Daly, E.; Viola, R. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Mar 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331-32: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92014893. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Superconducting Super Collider (SSC) magnets will be 
transported to the tunnel site from various manufacturing locations 
in the United States. Dynamic loads during transportation could 
damage the magnets. As part of the overall magnet development 
program, the effects of transportation loads on the magnets should 
be investigated to ensure that design limits are not exceeded. A 
validated structural finite element model of the SSC 40-mm collider 
dipole magnet (CDM) was excited with actual road input data mea- 
sured during transport. The test data was in the form of power 
spectral density (PSD). A random vibration analysis was carried 
out to determine system response at selected points on the struc- 
ture. The results showed very good correlation with measured 
data. Dynamic stresses were calculated to try to understand the 
mechanism that caused the magnets to yield during shipment. The 
stresses observed were very small compared to the design limits 
of the vacuum vessel, where permanent deformation was observed 
after shipment. It was concluded that the yielding was not due to 
the transportation loads but to another mechanism that was not in- 
cluded in the model. 
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22388 (SSCL-Preprint-47) Software design philosophy for 
the SSCL Magnet Test Laboratory. Lambert, J.D. (Superconduct- 
ing Super Collider Lab., Dallas, TX (United States)); Craker, P.A.; 
Garbarini, J.P. Jr.; Ivey, J.C.; Li, Wei-chuan; Syromyatnikov, |.; 
Saltmarsh, C.G. Superconducting Super Collider Lab., Dallas, TX 
(United States). Mar 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC35-89ER40486. (CONF- 
920331-38: International industrial symposium on the super 
collider, New Orleans, LA (United States), 4-6 Mar 1992). Order 
Number DE92014892. Source: OSTI; NTIS; INIS; GPO Dep. 

The Magnet Test Laboratory (MTL) will be required to extensively 
test thousands of superconducting magnets prior to their installa- 
tion in the Superconducting Super Collider (SSC). Software 
systems that control measurements made in this laboratory must 
share the same high standard of reliability required of the facility as 
a whole. We describe here our choices of tools, standards, and 
methodologies used in developing the services needed to imple- 
ment MTL applications. 


22389 (SSCL-Preprint-48) Summary of production develop- 
ment, details, and results for model dipoles at SSCL. Dwyer, 
S.J.; Vrsansky, E.P.; Wood, R.G. Superconducting Super Collider 
Lab., Dallas, TX (United States). Mar 1992. 8p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331—14: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92013949. Source: OSTI; NTIS; 
INIS; GPO Dep. 

DSA-101 and DSA-102 are the first two model dipole cold 
masses to be assembled at the Superconducting Super Collider 
Laboratory (SSCL) in Texas. They were “built-to-print” per the first 
Fermilab-designed 50-mm short dipole magnet. Because the mag- 
nets were designed in English units, all results are presented in 
English units. Both magnets were completed and tested in the fall 
of 1991. The SSCL developed this model dipole magnet program 
in order to initiate magnet production capability in Texas. The ap- 
proach used was to expand on the continuing progress of the 
national laboratories — Lawrence Berkeley Laboratory (LBL), 
Brookhaven National Laboratory (BNL), and Fermi National Accel- 
erator Laboratory (FNAL) — and to develop internal tooling and 
processes to build model dipole magnets. By producing two 50-mm 
Collider Dipole Magnets, the SSCL was able to verify technology 
and provide an opportunity to develop in-house technical experi- 
ence. Both magnets performed well. DSA-101 exhibited very little 
quench training; DSA-102 had several non-plateau quenches. All 
quenches were well above the nominal SSC operating current of 
6500 A. 


22390 (SSCL-Preprint-49) Summary of the performance of 
superconducting cable produced for the Accelerator System 
String Test program. Christopherson, D.; Capone, D.W. Il; 
Seuntjens, J.M.; Hannaford, C.R.; Graham, S.; Pollock, D. Super- 
conducting Super Collider Lab., Dallas, TX (United States). Mar 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC35-89ER40486. (CONF-920331-44: International 
industrial symposium on the super collider, New Orleans, LA 
(United States), 4-6 Mar 1992). Order Number DE92014899. 
Source: OSTI; NTIS; GPO Dep. 

One of the responsibilities of the Superconducting Technology 
Group within the SSC is to supply the superconducting cable to 
support the various magnet programs, including the Accelerator 
System String Test (ASST). The strand for the ASST program was 
purchased from four vendors and cabled on two separate ma- 
chines under the supervision of SSCL personnel. The 30 strand 
SSC Inner cable was fabricated on the SSCL owned machine lo- 
cated at New England Electric Wire Corporation in Lisbon, NH. 
This cabling machine was built by Dour Metal S.A. in Belgium. The 
36 strand SSC Outer cable was produced on the prototype cabling 
machine at Lawrence Berkeley Laboratory. The cable dimensions 
were measured with the in-line Cable Measuring Machine (CMM) 
at each of the two facilities and the cable electrical tests were per- 
formed at Brookhaven National Laboratory. All cable dimensions 
are reported in inches. A metric version of the CMM software is 
currently being tested. 





22391 (SSCL-Preprint-50) Design and use of a mechanical 
gage for measuring alignment of critical features of string test 
magnets. Wolman, D.; Brown, G.; Pena, D.; Trekell, R.; Woltz, J.; 
Ogilvie, D. Superconducting Super Collider Lab., Dallas, TX 
(United States). Mar 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC35-89ER40486. (CONF- 
920331-35: International industrial symposium on the super 
collider, New Orleans, LA (United States), 4-6 Mar 1992). Order 
Number DE92015067. Source: OSTI; NTIS; INIS; GPO Dep. 

Tight mechanical tolerances must be held for each magnet being 
fabricated for the Accelerator Systems String Test (ASST) of the 
Superconducting Super Collider (SSC) Particle Accelerator. The 
beam tube, single phase pipes, liquid and gaseous helium return 
pipes, liquid nitrogen pipes, radiation shields, and vacuum vessel 
must be checked with a tightly toleranced alignment gage to as- 
sure that they are installed in their intended locations at the ends 
of each individual magnet. The proper alignment of these critical 
features within each magnet will permit a series of several mag- 
nets to be successfully connected for the ASST. This paper 
documents the design and use of the mechanical alignment gage, 
verifies its adequacy to perform the necessary measurements 
within tightly specified tolerances, and presents recommendations 
for a second generation of gages to be used with future production 
run magnets. 


22382 (SSCL-Preprint-51) Magnetic measurement instru- 
mentation developments at the SSC. Wolf, Z.R.; Li, W.C.; Coles, 
M.W.; Pellissier, P.F.; Dryer, J.E.; Fuzesy, R.Z.; Gathright, T.R. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Mar 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-920331-28: 
International industrial symposium on the super collider, New Or- 
leans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013969. Source: OSTI; NTIS; GPO Dep. 

We review the developments in magnetic measurement instru- 
mentation that have taken place at the Superconducting Super 
Collider (SSC) Laboratory. The primary developments have been 


stretched wire systems for superconducting dipole and quadrupole 
alignment and field integral measurement, and our support of the 
“mole” that is being developed by Brookhaven National Laboratory 
(BNL). 


22393 (SSCL-Preprint-53) The magnet database system. 
Ball, M.J.; Delagi, N.; Horton, B.; Ivey, J.C.; Leedy, R.; Li, X.; Mar- 
shall, B.; Robinson, S.L.; Tompkins, J.C. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331-12: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92013952. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Test Department of the Magnet Systems Division of the Su- 
perconducting Super Collider Laboratory (SSCL) is developing a 
central database of SSC magnet information that will be available 
to all magnet scientists at the SSCL or elsewhere, via network con- 
nections. The database contains information on the magnets’ major 
components, configuration information (specifying which individual 
items were used in each cable, coil, and magnet), measurements 
made at major fabrication stages, and the test results on com- 
pleted magnets. These data will facilitate the correlation of magnet 
performance with the properties of its constituents. Recent efforts 
have focused on the development of procedures for user-friendly 
access to the data, including displays in the format of the produc- 
tion “traveler” data sheets, standard summary reports, and a 
graphical interface for ad hoc queries and plots. 


22394 (SSCL-Preprint-55) Implementing corrective actions 
from the Failure Reporting, Analysis and Corrective Action 
System (FRACAS) to achieve magnet reliability and availability 
goals. Arden, C.S. Superconducting Super Collider Lab., Dallas, 
TX (United States). Mar 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331-43: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92014900. Source: OSTI; NTIS; GPO Dep. 
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Implementing corrective actions from the Failure Reporting, Anal- 
ysis and Corrective Action System (FRACAS) is one of the 
methods from the reliability integrity approach used to ensure that 
magnets can achieve reliability and availability goals. FRACAS 
achieves early feedback by monitoring magnets from assembly 
through operation, thereby saving time and reducing the number of 
items that may have a particular design or manufacturing process 
defect. This paper will discuss the FRACAS program as it has de- 
veloped in the Magnet Systems Division of the Superconducting 
Super Collider Laboratory, the type of information FRACAS has ac- 
cumulated on the magnets, and corrective actions implemented to 
help achieve the reliability and availability goals. 


22395 (SSCL-Preprint-56) Transient cooldown stresses in 
superconducting collider dipole magnet. Leung, K.K.; Snitchler, 
G. Superconducting Super Collider Lab., Dallas, TX (United 
States). Mar 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-920331- 
22: International industrial symposium on the super collider, New 
Orleans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013960. Source: OSTI; NTIS; INIS; GPO Dep. 

The three-dimensional thermal transient stress in a collider 
dipole magnet (CDM) is evaluated and examined. The cooldown 
rate is one of the factors that determines the availability of the Su- 
perconducting Super Collider ring, but it is limited by stress in the 
magnet during cooldown. The main concerns are the effects of coil 
stress on stable operation and of shell stress on survival in long- 
term operation. Cost-effective operation can be attained if fastest 
cookiown-induced magnet stress would not exceed the safe oper- 
ating stress of the magnet. 


22396 (SSCL-Preprint-57) Utilization of gamma ray inspec- 
tion system for tomographic imaging and dimensional 
analysis of complete model magnet cold masses and collared 
coll sections. Bein, D. (Superconducting Super Collider Lab., Dal- 
las, TX (United States)); Zbasnik, J.; Bolger, J.; Firey, B.; Rice, B.; 
Crane, B.; Rabaey, G.; Wesick, J.; Morgan, L. Superconducting 
Super Collider Lab., Dallas, TX (United States). Mar 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-5: International indus- 
trial symposium on the super collider, New Orleans, LA (United 
States), 4-6 Mar 1992). Order Number DE92013466. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Non-destructive digital photon transmission imaging can 
performed with the IRIS system to provide internal component di- 
mensions and locations of manufactured superconducting magnets 
and sub-assemblies. With non-destructive evaluation of the magnet 
components, and sub-assemblies at critical stages of the manufac- 
turing process, it is possible to assess the quality at each stage 
with the goal of improving manufacturing reproducibility and reliabil- 
ity. Evaluations of the feasibility of the IRIS system have been 
performed on a NbTi billet used for the production of monofilament 
rods used in the manufacturing of multifilament strand. It has also 
been used to perform inspections on coilared coil sections, both 40 
mm and 50 mm, as well as cold masses. The dimensional accu- 
racy for locating the conductor winding positions in a collared coil 
section has been found to be + 80 microns. Non-destructive analy- 
sis using the IRIS system offers in process inspection, as well as 
post assembly examination capabilities previously unavailable 
except through destructive physical analysis be sectioning and pol- 
ishing for optical inspection after vacuum impregnation. This novel 
inspection tool may give us deep insights into the validity of our 
mechanical, and electromagnetic models currently used to evaluate 
magnet design and may lead to substantial savings per magnet 
analysis. 


22397 (SSCL-Preprint-58) Eddy current jon of 
superconducting cable during manufacturing. Bein, D.A. (Su- 
perconducting Super Collider Lab., Dallas, TX (United States)); 
Zbasnik, J.; Graham, S.; Scanlan, R. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Mar 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-920331-6: International industrial symposium 
on the super collider, New Orleans, LA (United States), 4-6 Mar 
1992; LBL-32208). Order Number DE92013467. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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The downstream failure of cable during winding, insulating, coil 
winding, and coil assembly is a significant issue in magnet produc- 
tion. The impact of these failures are costly both financially, and 
from the time to recover from this downstream failure. The current 
approach to cabling has been to visually inspect the cable for any 
gross defects during cabling. To date this has been effective in 
finding small defects such as crossovers for example, which drasti- 
cally reduce the mechanical integrity of the strand, and thus the 
cable itself. But because of the large volume of cable which will be 
manufactured an automated flaw detection system which can in- 
spect the cable and detect these type of defects will be needed. 
We have recently done an on-line experiment using an Eddy cur- 
rent system, and specialized Eddy current probes to inspect cable 
during manufacturing. We will present the results of our inspection 
demonstrating detection of crossovers, and cold welds. And this 
will include a description of the instrumentation, probe drawings, 
and their setup, and a synopsis of the experiments performed at 
LBL to obtain these results. 


22398 (SSCL-Preprint-59) Analytical study of the thermal 
insulation system in the interconnect region of the SSC cok 
lider magnets. Jalloh, A.R.; Baritchi, D. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331—40: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92014903. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The superconducting nature of the Superconducting Super Col- 
lider (SSC) collider magnets requires extremely low operating 
temperatures. As a consequence, a heat leak budget with very 
stringent tolerances must be maintained during operation. Violating 
the heat leak budget could result in loss of superconductivity and 
quenching of the magnets. To ensure that the magnets operate at 
the appropriate temperature levels, the interconnect region should 
be maintained at similar operating temperature levels. To this end, 
a very efficient thermal insulation system is required in the inter- 
connect region. This study presents a finite-element model of the 
insulation systems in the interconnect region that serves as a tool 
to investigate the thermal efficiency of candidate insulation system 
in the interconnect region. Temperatures predicted by the model 
showed good correlation with experimental results. 


22399 (SSCL-Preprint-60) Connectivity among computer- 
aided engineering methods, procedures, and tools used in 
developing the SSC collider magnets. Kallas, N.; Jalloh, A.R. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Mar 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-920331—10: 
International industrial symposium on the super collider, New Or- 
leans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013954. Source: OSTI; NTIS; INIS; GPO Dep. 

The accomplishment of functional productivity for the computer 
aided engineering (CAE) environment at the magnet engineering 
department (ME) of the magnet systems divisions (MSD) at the 
Superconducting Super Collider Laboratory (SSCL) involves most 
of the basic aspects of information engineering. It is highly desir- 
able to arrive at a software and hardware topology that offers total, 
two-way (back and forth), automatic and direct software and hard- 
ware connectivity among computer-aided design and drafting 
(CADD), analysis codes, and office automation tools applicable to 
the disciplines involved. This paper describes the components, 
data flow, and practices employed in the development of the CAE 
environment from a systems engineering aspect rather than from 
the analytical angle. When appropriate, references to case studies 
are made in order to demonstrate the connectivity of the tech- 
niques used. 


22400 (SSCL-Preprint-66) System design overview for the 
magnet test database system. Ivey, J.; Li, Xiaoyu; Garbarini, J.; 
Ball, P. Superconducting Super Collider Lab., Dallas, TX (United 
States). Mar 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-920331- 
41: International industrial symposium on the super collider, New 
Orleans, LA (United States), 4-6 Mar 1992). Order Number 
DE92014904. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Magnet Test & Data Management Department is responsible 
for testing of the superconducting magnets to be produced by the 
SSCL and industry, for data analysis of test results,a nd for creat- 
ing and maintaining a central database of Laboratory magnet 
information. The magnet database will be accessed by magnet sci- 
entists at the SSCL, other HEP laboratories, and industry. The 
department uses a distributed and networked collection of UNIX 
workstations and servers to carry out its mission. We will present 
an overview of the UNIX network, along with a history of design 
decisions and future plans for the system. 


22401 (SSCL-Preprint-67) An updated overview of the LEB 
rf system. Rogers, J.D.; Ferrell, J.H.; Curbow, J.E.; Friedrichs, C. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Mar 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-920331-17: 
International industrial symposium on the super collider, New Or- 
leans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013963. Source: OSTI; NTIS; INIS; GPO Dep. 

Each of the Low Energy Booster (LEB) rf systems consists of 
the following major subsystems: a vacuum tube final rf amplifier 
driven by a solid state rf amplifier, a ferrite-tuned rf cavity used to 
bunch and accelerate the beam, a low-level rf system including rf 
feedback systems, a computer-based supervisory control system, 
and associated power supplies. The LEB rf system is broadband 
with the exception of the rf cavity, which is electronically tuned 
from approximately 47.5 MHz to 59.7 MHz in 50 ms. The design 
and development status of the LEB rf system is presented, with 
particular emphasis on the cavity and tuner, and the tuner bias 
power supply. 


22402 (SSCL-Preprint-68) The cryogenic system for the 
MTL magnet test stands. Shu, Q.S.; Hatfield, D.; Reddy, P.; Sy- 
romyatnikov, |.; Trekell, R.; Zolotov, A. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331—23: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92013959. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper briefly describes the cryogenic test capabilities of the 
Magnet Test Laboratory (MTL). The instrumentation for controlling 
the operating condition of the magnet cryogenic test and for 
verifying the requirements of the SSC magnet performance is intro- 
duced. The development of the thermometer system, particularly 
the He vapor pressure thermometers with differential pressure 
transducer, is presented in detail. The 10-kA vapor-cooled power 
leads were optimized thermally, with consideration for the different 
fin shapes, diameters, lengths, and RRRs of the power lead mate- 
rial. Two mechanical designs were introduced. The anti-cryostats, 
so-called warm bore and warm finger, that provide a warm environ- 
ment to allow the magnetic field-measuring probe to run through 
the 4.2-K beam tube are described. The warm finger for SSC 
short-magnet cryogenic tests was manufactured and successfully 
used. Finally, the feed and end cans — used to provide cryogens to 
the magnet being tested as well as cryogenic vacuum — and the 
support of other instrumentation are described. 


22403 (SSCL-Preprint-69) Cold weld analysis in SSC 
strand and cable. Seuntjens, J.M.; Christopherson, D.; Clark, 
F.Y.; Capone, D.W. Il. Superconducting Super Collider Lab., Dal- 
las, TX (United States). Mar 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331—24: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92013958. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper comprises two parts. Part | analyzes cold welds mor- 
phologically and mechanically. Cold welding procedures are 
described based on welds made at the SSCL on Inner conductor. 
The end preparation and the number of repetitions during the weld- 
ing are varied. Part 2 analyzes the cable yield from strand vs. the 
strand PL to help evaluate the cost of removing cold welds from 
SSC dipole magnet coil lengths. A model is developed to express 
the yield of cable from strand based on an exponential distribution 
of PLs. Six batches of strand procured by SSC for the ASST are 
analyzed for theoretical yield to support the model. 





22404 (SSCL-Preprint-77) Designing, fabricating and test- 
ing cost effective structural composite for the SSCL magnets. 
Nobrega, F. Superconducting Super Collider Lab., Dallas, TX 
(United States). May 1992. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-9205155—1: International ACMLC conferene, Orlando, FL 
(United States), 6-8 May 1992). Order Number DE92013469. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) is a proton — proton 
particle accelerator used to study the fundamental forces and parti- 
cles of nature. When completed in 1999, it will be the world’s 
largest particle accelerator with a total collision energy of 40 TeV. 
One of the most important components of the collider is the super- 
conducting magnets. They are used to bend and focus the particle 
beam around the ring. Magnet designs involve sharp bending of 
the superconducting niobium-titanium copper cable used in making 
coils. The end turns of the coils are supported with end spacers 
and saddles made of composite materials. This paper addresses 
the design, fabrication, testing and cost of these coil end parts. 


22405 (SSCL-Preprint-87) 84 K nitrogen system for the 
SSC. McAshan, M. (Superconducting Super Collider Lab., Dallas, 
TX (United States)); Abramovich, S.; Ganni, V.; Scheidemantle, A.; 
Thirumaleshwar, M. Superconducting Super Collider Lab., Dallas, 
TX (United States). Mar 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331-9: International industrial symposium on the super 
collider, New Orleans, LA (United States), 4-6 Mar 1992). Order 
Number DE92013955. Source: OSTI; NTIS; INIS; GPO Dep. 

The nitrogen system for the Superconducting Super Collider 
(SSC) is designed to provide the 84 K (nominal) shield refrigeration 
for the collider rings. Liquid nitrogen is supplied to the collider tun- 
nel from one, two, or more locations on the surface through the 
service shafts and is distributed along the 87 km of both rings by 
the 84 K shield lines. Additional design requirements for the nitro- 
gen distribution system include precooling fluid supply to the 
helium plants, supplying makeup liquid nitrogen to the reservoirs 
located at the entrance of the main shafts, and providing an effi- 
cient cooldown means for the cold mass from 300 K to 90 K. The 
operational modes and possible emergency and maintenance con- 
ditions of the collider are taken into account for the nitrogen 
system design. The status of our work, including design considera- 
tions that address thermal aspects (heat load, recooling scheme, 
etc.) and hydraulic aspects (pressures, elevations, distances, etc.) 
of the nitrogen system will be discussed. 


22406 (SSCL-Preprint-92) A summary of SSC dipole mag- 
net field quality measurements. Wanderer, P. (Brookhaven 
National Lab., Upton, NY (United States)); Anerella, M.; Cotting- 
ham, J.; Ganetis, G.; Garber, M.; Ghosh, A.; Greene, A.; Gupta, 
R.; Jain, A.; Kahn, S.; Kelly, E.; Morgan, G.; Muratore, J.; Prodell, 
A.; Rehak, M.; Rohrer, E.P.; SampSuperconducting Super Collider 
Lab., Dallas, TX (United States). Mar 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (LBL-32240;FNAL/C—92/1 18;CONF-920331-27: 
International industrial symposium on the super collider, New Or- 
leans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013966. Source: OSTI; NTIS; GPO Dep. 

This paper reports results of field quality measurements of the 
initial 15 m-long, 50 mm-aperture SSC Collider dipoles tested at 
Brookhaven National Laboratory and Fermi National Laboratory. 
These data include multipole coefficients and the dipole angle at 
room temperature and 4.35 K, 4.35 K integral field measurements, 


and time-dependent effects. Systematic uncertainties are also dis- 
cussed. 


22407 (SSCL-Preprint-93) Summaries of performance of 
40-mm and 50-mm SSC/BNL collider dipole magnet 
prototypes. Anerella, M. (Brookhaven National Lab., Upton, NY 
(United States)); Cottingham, J.; Ganetis, G.; Garber, M.; Ghosh, 
A.; Greene, A.; Gupta, R.; Jain, A.; Kahn, S.; Kelly, E.; Morgan, 
G.; Muratore, J.; Prodell, A.; Rehak, M.; Rohrer, E.P.; Sampson, 
W.; ShuttSuperconducting Super Collider Lab., Dallas, TX (United 
States). Mar 1992. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-920331— 
30: International industrial symposium on the super collider, New 
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Orleans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013965. Source: OSTI; NTIS; GPO Dep. 

Construction details, assembly data, coil stress and end force 
measurements are reported with quench data for the initial full- 
length SSC model dipoles with 50 mm aperture being built at BNL. 


22408 (SSCL-Preprint-94) Construction and test results 
from 1.8 m-long, 50 mm SSC model collider dipoles. 
Muratore, J.F. (Brookhaven National Lab., Upton, NY (United 
States)); Anerella, M.; Cottingham, J.; Ganetis, G.; Garber, M.; 
Ghosh, A.; Greene, A.; Gupta, R.; Jain, A.; Kahn, S.; Kelly, E.; 
Morgan, G.; Prodell, A.; Rehak, M.; Rohrer, E.P.; Sampson, W.; 
ShuSuperconducting Super Collider Lab., Dallas, TX (United 
States). Mar 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-920331— 
16: International industrial symposium on the super collider, New 
Orleans, LA (United States), 4-6 Mar 1992). Order Number 
DE92013947. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of four 1.8 m-long model SSC dipole magnets has been 
constructed at BNL in order to test the new, wider 50 mm aperture 
SSC design prior to measurements of the full length 15 m-long 
dipoles. Except for the length, these magnets have the same base- 
line design and features as the full length models. All four short 
magnets were tested successfully, have exhibited reliable and uni- 
form behavior, and have exceeded the 10% quench margin above 
the SSC operating point. In addition, some interesting results have 
led to further ongoing investigations into the effects of ramp rate on 
quench performance and magnetic multipoles, and into the effect 
of end force preload on training. This report will describe the basic 
features of the 50 mm design of these magnets and the experi- 
mental methods used in the testing of the magnets. Results from 
quench tests, ramp rate studies, strain gauge measurements, and 
magnetic field harmonic measurements will be presented. 


22409 (SSCL-Preprint-98) Concept design of the high vollt- 
age transmission system for the collider tunnel. Norman, L.S. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Mar 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-920331-8: Inter- 
national industrial symposium on the super collider, New Orleans, 
LA (United States), 4-6 Mar 1992). Order Number DE92013956. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In order to provide electrical service to the Superconducting Su- 
per Collider Laboratory (SSCL) 54-mile-circumference collider of 
125 MVA at 69 kV or 155 MVA at 138 kV of distributed power, it 
must be demonstrated that the concept design for a high-voltage 
transmission system can meet the distribution requirements of the 
collider electrical system with its cryogenic system's large motor 
loads and its pulsed power technical systems. It is a practical de- 
sign, safe for operating personnel and cost-effective. The normal 
high-voltage transmission techniques of overhead and underground 
around the 54-mile collider tunnel could not be applied because of 
technical and physical constraints, or was environmentally unac- 
ceptable. The approach taken to solve these problems is the 
installation of 69-kV or 138-kV exposed solid dielectric transmission 
cable inside the collider tunnel with the superconducting magnets, 
cryogenic piping, electrical medium, and low-voltage distribution 
systems, and electronic/instrumentation wiring systems. This 
mixed-use approach has never been attempted in a collider tunnel. 
Research into all aspects of the engineering and installation prob- 
lems and consultation with transmission cable manufacturers, 
electrical utilities, and European entities with similar installations — 
such as the Channel Tunnel — demonstrate that the concept design 
is feasible and practical. This paper presents a history of the evolu- 
tion of the concept design. Design studies are underway to 
determine the system configuration and voltages. Included in this 
report are tunnel transmission cable system considerations and 
evaluation of solid dielectric high-voltage cable design. 


22410 (SSCL-Preprint-99) The SSC Linac: Status of design 
and procurement activities. Funk, L.W. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-920331—4: International industrial symposium 
on the super collider, New Orleans, LA (United States), 4-6 Mar 
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1992). Order Number DE92013465. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Linear Accelerator (Linac) is the first element in the injector 
chain for the Superconducting Super Collider (SSC). It must be op- 
erational by October 1995 in order to commission the Low Energy 
Booster (LEB). The physics design of the Linac is now essentially 
complete, detailed engineering is well advanced, and manufactur- 
ing has begun. This paper will review the physics design with 
emphasis on recent significant improvements, summarize mechani- 
cal design and construction status, and describe recent 
achievements in the development program. 


4304 Storage Rings 


Refer also to citation(s) 21938, 22454, 22458, 22461, 22463, 
22464, 22465, 23050 


22411 (ANL/APS/IN/VIB-92/2) Vibration study of the APS 
storage ring girder/support assembly equipped with wedge- 
type alignment jacks. Jendrzejczyk, J.A.; Wambsganss, M.W.; 
Smith, R.K. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Feb 1992. 108p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE92014023. Source: OSTI; NTIS; GPO 


The primary objective of this study is to evaluate and test the 
new girder/support assembly design from a vibration standpoint, 
and to determine what, if any, conditions could lead to unaccept- 
able vibration response. There are also two secondary objectives: 
Determine whether smaller sliding-wedge-type jacks are needed to 
anchor the large alignment jacks to the lower pedestal, or if stan- 
dard bolts are acceptable. Determine whether modifications to the 
large alignment jacks are required in order to limit unwanted hori- 
zontal motion. The modifications involve restraining the horizontal 
motion of the sliding-wedge jacks by six setscrews. 


22412 (BNL-47377) Pertormance of the Phase 1 supercon- 
ducting x-ray lithography source (SXLS) at BNL. Murphy, J.B. 
(Brookhaven National Lab., Upton, NY (United States)); Biscardi, 
R.; Halama, H.; Heese, R.; Kramer, S.; Nawrocky, R.; Krish- 
naswamy, J. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-920315-38: 3. 
European particle accelerator conference, Berlin (Germany), 24-28 
Mar 1992). Order Number DE92014171. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Phase | SXLS electron storage ring has a circumference of 
8.5 meters, it uses conventional dipole magnets, B < 1.1 T and p 
= 60 cm, and it is capable of operating in the range of 50-250 
MeV. It is the forerunner of the Phase II SXLS ring which will oper- 
ate at 700 MeV and will make use of superconducting dipoles, B, 
= 3.87 Tesla, as a source of A, = 10 angstrom x-rays for proximity 
printing lithography. The Phase | storage ring has been success- 
fully commissioned; stored currents in excess of one ampere have 


been achieved. A report on the performance of the machine is pre- 
sented. 


22413 (IC—92/20) On the "circular vacuum noise” in elec- 
tron storage rings. Rosu, H. International Centre for Theoretical 
Physics, Trieste (Italy). Feb 1992. 12p. Order Number 
DE92629956. Source: OSTI; NTIS (US Sales Only); INIS. 

We clarify in some essential points the proposal of Bell and 
Leinaas to measure the circular Unruh effect in storage rings. In 
particular the term ‘circular Unruh effect’ is inappropriate and 
should be replaced by the better ‘circular vacuum noise’. This con- 
cept has been used by Takagi in his PTP Supplement of 1986 and 
corresponds best to the BL discussion. The BL resonance behavior 
does not fit to the SPEAR first order betatron resonance at 3.605 
GeV, but of course, the real experimental situation is much more 
complicated, corresponding, as a matter of fact, to the rather 
general term ‘synchrotron noise’. The detailed aspects of the syn- 
chrotron noise are, as yet, not very well understood. Besides, the 
much more practical accelerator jargon is to be preferred. We also 
include a section with comments on radiometry at storage rings. 
(author). 27 refs. 
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22414 (KEK-PROC—91-7, pp. 55-65) Accelerators for the 
KEK B-Factory. Kurokawa, Shinichi (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295-: 
Workshop on physics and detectors for KEK asymmetric B-Factory, 
Tsukuba (Japan), 15-18 Apr 1991). In Proceedings of the workshop 
on physics and detectors for KEK asymmetric B-Factory. 564p. 
Order Number DE92782189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A design study has been made for the KEK B-Factory, an accel- 
erator complex dedicated to the detection of the CP-violation effect 
of B-mesons. It is an asymmetric two-ring electron-positron collider 
of 3.5 x 8 GeV within a new tunnel measuring 1273 m circumfer- 
ence. The design peak luminosity is to be 10° cm-*s—', which 
will be realized in two steps. The luminosity is to be 2 x 10% 
cm-*s—' with a head-on collision scheme in the first step; it is 
then increased to a final value of 10°* cm—*s—" with a finite-angle 
crossing scheme. (author). 


22415 (KEK-PROC—91-7, pp. 117-124) Heating at the inter- 
action region. Akai, K. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: Workshop 
on physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

We estimated the power loss at the Be pipe in the IR in the case 
of 1/5 bucket filling option with the luminosity of 2 x 10°° em—*s—". 
If we use two horizontal masks, the power dissipation at the Be 
pipe caused by HOMs generated at the masks and by ohmic loss 
amounts to about 8 W, assuming that there is no cavity structure 
at the IR. In the case of two race-track shaped masks around the 
beam pipe, about 65 W will be absorbed at the Be pipe. In addi- 
tion, HOMs propagating from outside the IR is estimated to be less 
than 200 W. If this additional power loss is undesirable, some ab- 
sorbers will be needed. (author). 


22416 (KEK-PROC-—91-7, pp. 454-460) Data acquisition sys- 
tem tor KEK B-factory. Tsukamoto, Toshifumi (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF- 
9104295—-: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The data acquisition system proposed for KEK B-factory is re- 
viewed. First the requirement to the system and general scheme to 
satisfy the requirement are presented. And then the status of the R 
and D work for passive delay-lines, considered digitizers and bus 
systems are presented. (author). 


22417 (KEK-PROC-91-7, pp. 461-466) Design of event 
builder. Nomachi, M. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295-: Workshop 
on physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose event builder using barrel shifter as an event builder 
of B-factory. A PUSH type optical data transceiver is already de- 
signed. It can send and receive up to 8 MB/sec. And including all 
kinds of overhead, it can send 3 MB/sec. Project on development 
of 8 by 8 barrel shifter is just proposed. It can handle 64 MB/sec 
combining with the optical data transceiver. Including the overhead, 
the event builder we proposed can handle more than 24 MB/sec. It 
meets with the requirement for the event builder. This event builder 
can be extended to larger experiments in future. (author). 


22418 


(KEK-PROC-91-7, pp. 467-481) Design of a trigger 
and data acquisition system for the SLAC/LBL/LLNL B Fac- 
tory. Briggs, D. (Stanford Linear Accelerator Center, CA (United 
States)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1991. (CONF-9104295—: Workshop on physics and 





detectors for KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 
Apr 1991). In Proceedings of the workshop on physics and detec- 
tors for KEK asymmetric B-Factory. 564p. Order Number 
DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

This report compares and contrasts the approaches taken at 
KEK and SLAC in the design of trigger and data acquisition sys- 
tems for the high-luminosity environment of a B Factory. The 
description of the SLAC design presented obtains from work in 
progress by a working group of an on-going workshop. (author). 


22419 (KEK-PROC-91-7, pp. 482-492) Prototype of com- 
puter farm for KEK B-factory. Itoh, Ryosuke (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF- 
9104295-: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A prototype system of the computer farm to be used in the KEK 
B-factory was developed. The system was based on the event-by- 
event parallel architecture. The handling of the event data by each 
event processor was done through Fortran's READ/WRITE state- 
ments. The design and the performance of this system are 
presented. (author). 


22420 (KEK-PROC—91-7, pp. 493-505) Offline computing for 
the KEK B-Factory. Nozaki, Tadao (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295-: 
Workshop on physics and detectors for KEK asymmetric B-Factory, 
Tsukuba (Japan), 15-18 Apr 1991). In Proceedings of the workshop 
on physics and detectors for KEK asymmetric B-Factory. 564p. 
Order Number DE92782189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Requirements for offline computing for the KEK B-Factory are 
discussed and then a model for the offline computing system is 
presented. (author). 


22421 (KEK-PROC-91-7, pp. 526-540) Prospects of B 
physics in various accelerators. Sakai, Yoshihide (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. 
(CONF-9104295—: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Future plans of B physics experiments proposed for various 
accelerators are discussed and compared in various aspects. Gen- 
eral issues such as cross sections, event topology, vertexing, and 
tagging are described first. Then, capability for several important 
physics subjects are compared. (author). 


22422 (LA-12004-C, pp. 31-35) The SSC linac. Watson, J.M. 
(Superconducting Super Collider Lab., Dallas, TX (United States)). 
Los Alamos National Lab., NM (United States). Mar 1991. DOE 
Contract AC35-89ER40486. (CONF-9009123—: 1990 Linear accel- 
erator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

The preliminary design of the 600 MeV H- linac for the Super- 
conducting Super Collider injector is described. The linac must 
provide a 25 mA beam during 7-35 us macropulses at 10 Hz within 
injection bursts. Normalized transverse emittances of less than 0.5 
x mm-mrad (rms) are required for injection into the Low Energy 
Booster synchrotron. Cost, ease of commissioning, and operational 
reliability are important considerations. The linac will consist of an 
H- source with electrostatic LEBT, 2.5 MeV radiofrequency 
quadrupole accelerator, a 70 MeV drift-tube linac, and 530 MeV of 
side-coupled linac. The RFQ and DTL operate at 428 MHz and the 
side-coupled linac operates at 1284 MHz. A modest total length of 
150 m results from the tradeoff between cost optimization and reli- 
ability. The expected performance from beam dynamics simulations 
and the status of the project are described. 
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22423 (LA-12004-C, pp. 614-616) The LEP Injector Linac. 
Bossart, R. (CERN, Geneva (Switzerland)); Delahaye, J.P.; Godot, 
J.C.; Madsen, J.H.B.; Pearce, P.; Riche, A.; Rinolfi, L. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The LEP Injector Linac (LIL) has been working for two years of 
routine operation as the LEP injector. Performance limitations are 
discussed and typical beam measurements are presented. Mea- 
sures to improve the reliability are explained and a scheme for 
possible improvements of the positron production is described. 


22424 (LA-12004-C, pp. 617-619) The Injector Linac for 
SPring-8. Yoshikawa, H. (Japan Atomic Energy Research Inst., 
Ibaraki (Japan)); Nakamura, N.; Suzuki, H.; lizuka, M.; Ishida, T.; 
Yamada, K.; Mizuno, A.; Mashiko, K.; Yokomizo, H. Los Alamos 
National Lab., NM (United States). Mar 1991. (CONF-9009123-: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

The Japanese project of the large synchrotron radiation source, 
named SPring-8 (Super Photon ring 8GeV), is now in progress. 
SPring-8 consists of the injector linac, the synchrotron, and the 
storage ring. A creation of the site was started last year, and a part 
of the linac will be constructed this year. This paper reports the de- 
sign of the linac. The detail of the gun and the bunching system is 
described elsewhere. 


22425 (LA-12004-C, pp. 623-625) Present status and rein- 
forcement plan of the KEK tor. Enomoto, A. 
(National Lab. for High Energy Physics, Ibaraki (Japan)); Oogoe, 
T.; Kamitani, T.; Kakihara, K.; Ohsawa, S.; Sato, |.; Asami, A. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123—: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

The KEK positron generator has successfully provided positron 
beams to both TRISTAN and the Photon Factory (PF). However, to 
meet increasing requirements regarding positron beam use, the fo- 
cusing system of the KEK positron generator will be extensively 
reconstructed. This paper describes the present status, the rein- 
forcement strategy and design of the positron generator focusing 
system. 


22426 (LA-12004-C, pp. 638-640) Design of a bunching 
system for a high-current electron linac. Nakamura, N. (Japan 
Atomic Energy Research Inst., Ibaraki (Japan)); Yoshikawa, H..; 
Suzuki, H.; lizuka, M.; Ishida, T.; Yamada, K.; Mizuno, A.; Mashiko, 
K.; Yokomizo, H. Los Alamos National Lab., NM (United States). 
Mar 1991. (CONF-9009123—: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The high-current electron linac for the positron generation oper- 
ates in two modes: a single bunch mode of 1 nsec and a 
multibunch mode of 10-40 nsec. In order to generate 10 mA 
positron beam, the high current electron linac is designed to pro- 
vide 10 A electron beam onto the target. The high-current electron 
linac bunching system consists of a high-current gun, a following 
subharmonic buncher, two single cavity S-band prebunchers, and 
a S-band buncher. The gun is able to deliver 18 A beam at 200 
kV. The subharmonic buncher is a quarter-wave reentrant resonant 
cavity with 1/12th the linac frequency 238 MHz. The prebunchers 
and the buncher are standing-wave structure with the linac fre- 
quency 2856 MHz. 


22427 (LBL-31532) Thermal effects and mirror surface fig- 

re requirements for a diagnostic beamline at the Advanced 
Light Source. Warwick, T. (Lawrence Berkeley Lab., CA (United 
States)); Sharma, S. Lawrence Berkeley Lab., CA (United States). 
28 Oct 1991. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9110146-16: 7. 
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national conference and exhibition on synchrotron radiation instru- 
mentation, Baton Rouge, LA (United States), 28-31 Oct 1991). 
Order Number DE92014483. Source: OSTI; NTIS; GPO Dep. 

An imaging beamline based on a Kirkpatrick-Baez mirror configu- 
ration has been designed to image the electron beam in the ALS 
storage ring, to measure its size and shape. The electron beam 
emittance will be small (ch = 3.4 x 10-° m rad) and the quality of 
the image is extremely sensitive to surface figure distortion of the 
mirrors. Thermal distortions and surface temperatures have been 
calculated for radiatively cooled mirrors of various materials in a 
search for a simple design which avoids water cooling. The choice 
of mirror material and the thermal and mechanical design is dis- 
cussed. 6 refs. 


22428 (LBL-31564) Scientific program of the Advanced 
Light Source at LBL. Robinson, A.L.; Schiachter, A.S. Lawrence 
Berkeley Lab., CA (United States). Oct 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9110146-17: 7. national conference and 
exhibition on synchrotron radiation instrumentation, Baton Rouge, 
LA (United States), 28-31 Oct 1991). Order Number DES92014422. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Construction of the Advanced Light Source (ALS) at the 
Lawrence Berkeley Laboratory is nearing completion, with opera- 
tion as a US Department of Energy national user facility scheduled 
to begin in the spring of 1993. Based on a low-emittance, 1.5-GeV 
electron storage ring with 10 long straight sections available for in- 
sertion devices and, initially, 24 bend-magnet ports, the ALS will be 
a third-generation source of soft x-ray and ultraviolet (collectively, 
the XUV) synchrotron radiation. Experimental facilities (insertion 
devices, beamlines, and end stations) will be developed and oper- 
ated by participating research teams working with the ALS staff. 
The ability to exploit the high spectral brightness of the ALS was 
the main criterion for PRT selection. In the XUV spectral regions 
served by the ALS, a major benefit of high brightness will be the 
ability to achieve spatial resolution in the neighborhood of 200 
angstroms in x-ray microscopy and holography and in spatially re- 


solved spectroscopy. Other beneficiaries of high brightness include 
very-high-resolution spectroscopy, spectroscopy of dilute species, 
diffraction from very small samples, and time-resolved spec- 
troscopy and diffraction. 


22429 (SLAC-PUB-5550) An Asymmetric B Factory based 
on PEP. Hutton, A. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Zisman, M.S. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States); Lawrence Berkeley 
Lab., CA (United States). May 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(LBL-30776;CONF-9205176-1: IEEE particle accelerator confer- 
ence, San Francisco, CA (United States), 6-9 May 1992). Order 
Number DE92015170. Source: OSTI; NTIS; INIS; GPO Dep. 

An Asymmetric B Factory to be installed in the PEP tunnel has 
been under study at SLAC, LBL and LLNL for several years. A ma- 
ture design for a 9 GeV x GeV electron-positron collider with a 
design luminosity of 3 x 10°° cm-*s—' is presented. Solutions 
new exist for all the technical problems, including issues rlated 
high currents (e.g. beam instabilities, feedback systems, vacuum 
chamber design, lifetime degradation and radiation power dissipa- 
tion in the interaction region) and those related to the related to the 
different energies of the beams (e.g. beam separation, beam — 
beam interaction and detector requirements). The status of the de- 
sign, including prototype development will be discussed. 


22430 (SLAC-PUB-5785) PEP-2 asymmetric B factory: 
R&D results. Dorfan, J. (Stanford Linear Accelerator Center, 
Menlo Park, CA (United States)); Hutton, A.; Zisman, M.S.; Bar- 
letta, W.A. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Mar 1992. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515 
;AC03-76SF00098 ;W-7405-ENG-48. (LBL-PUB-32098;UCRL-JC— 
110287;CONF-920315-36: 3. European particle accelerator 
conference, Berlin (Germany), 24-28 Mar 1992). Order Number 
DE92014068. Source: OSTI; NTIS; INIS; GPO Dep. 

PEP-ll, a 9 GeV x 3.1 GeV electron-positron collider with a de- 
sign luminosity of 3 x 10°° cm-*s-', has been proposed by 
SLAC, LBL and LLNL as an upgrade of the existing PEP collider. 
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An aggressive R&D program is now under way to validate the de- 
sign choices. Progress and plans are described for the prototype 
low- and high-power RF cavities and the prototype 476-MHz, 500- 
kW klystron, and advances in the bunch-by-bunch longitudinal 
feedback system are indicated. Gas desorption tests (performed at 
BNL) on typical vacuum chamber materials are discussed. 
Progress in designating the IR is outlined and, finally, the tunnel 
mock-up is described. 


22431 (SLAC-PUB-5807) Low Energy Ring issues. Hutton, 
A. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9204126—1: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). Order 
Number DE92014069. Source: OSTI; NTIS; INIS; GPO Dep. 

The Low Energy Ring (LER) in an Asymmetric B Factory is al- 
ways too large in circumference. The requirements for the LER in 
a B Factory are developed, including, damping, emittance and 
power density, and some examples of technical solutions are 
given. The main emphasis is on ensuring flexibility of operation. 
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Refer also to citation(s) 21058, 21119, 21903, 21910, 22206, 
22415, 22480, 22517, 22521, 22554, 22818, 22819, 22820, 22821, 
22822, 22848, 22955, 22970, 22973, 22975, 22978, 22979, 22980, 
22981, 22982, 22984, 23050, 23051, 23100, 23190 


22432 (ANL-HEP-TR-92-20) Finite element analysis of the 
SDC barrel and endcap calorimeters. Guarino, V.; Hill, N.; Nasi- 
akta, J. Argonne National Lab., IL (United States). High Energy 
Physics Div. 11 Mar 1992. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(SDC—92-222). Order Number DE92015265. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In designing the SCD barrel and endcap calorimeters, the inter- 
module connecting forces must be known in order to determine the 
required size and number of connecting links between modules, 
and in order to understand how individual modules will be affected 
by these forces when assembled to form a full barrel and endcap. 
The connecting forces were found by analyzing three-dimensional 
Finite Element Models of both the barrel and endcap. This paper is 
divided into two parts, the first part will describe in detail the results 
of the barrel analysis and the second part will describe the results 
obtained from the endcap analysis. A similar approach was used in 
constructing the models for both analysis. 


22433 (ANL-HEP-TR-92-22) Simulation of hanging file ex- 
periments with CALOR89. Job, P.K. (Argonne National Lab., IL 
(United States). High Energy Physics Div.); Price, L.E.; Proudfoot, 
J.; Handler, T.; Gabriel, T.A. Argonne National Lab., IL (United 
States). High Energy Physics Div. [1992]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38 ;AC05-840R21400 ;AS05-76ER03956. (SDC—92-223). 
Order Number DE92014766. Source: OSTI; NTIS; INIS; GPO Dep. 

This note presents the comparison of CALOR89 simulation with 
the “hanging file” test measurements conducted at Fermilab during 
the period of Sep 91-Jan 92. The purpose of this study is to 
benchmark CALOR89 code against the experimental data to 
enhance its reliability and predictive power. Seven hanging file con- 
figurations were simulated. The measured values of e/z ratio (the 
ratio of electron to pion signal at the same energy), hadronic and 
electromagnetic resolutions were compared with the simulations. 
The depth profiles of the hadronic and electromagnetic showers 
are also compared. 


22434 (BNL-47201) Effects of high beam rates on TPC’s. 
Etkin, A. (Brookhaven National Lab., Upton, NY (United States)); 
Eiseman, S.E.; Foley, K.J.; Hackenburg, R.W.; Longacre, R.S.; 
Love, W.A.; Morris, T.W.; Platner, E.D.; Saulys, A.C.; Lindenbaum, 





S.J.; Hallman, T.J.; Chan, C.S.; Kramer, M.A.; Zhao, K.H.; 
ZhuBrookhaven National Lab., Upton, NY (United States). 6 Feb 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016 ;AC02-83ER40107 
;FG03-88ER40424 ;FG02-88ER40413 ;AC03-76SF00098 ;FG05- 
87ER40309. (CONF-920219-4: 6. international wire chamber 
conference: wire chambers - recent trends and alternative tech- 
niques, Vienna (Austria), 17-21 Feb 1992). Order Number 
DE92014594. Source: OSTI; NTIS; INIS; GPO Dep. 

The TPC’s (Time Projection Chamber) used in E-810 at the AGS 
(Alternating Gradient Synehroton) were exposed to silicon ion 
fluxes equivalent to more than 10’ minimum ionizing particles per 
second to measure the distortion of the electric field caused by 
positive ions in the drift region. Results of these tests are pre- 
sented and the consequences for the TPC based experiment at 
RHIC (Relativistic Heavy lon Collider) are discussed. 


22435 (BNL-47340) HLNC calibration and application to 
waste measurement. Lu, Ming-Shih (Brookhaven National Lab., 
Upton, NY (United States)); Teichmann, T.; De Ridder, P.M.; Dele- 
gard, C. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (TSO-92-5;CONF-9205153-3: 
14. annual European Safeguards Research and Development As- 
sociation (ESARDA), Salmanca (Spain), 5-9 May 1992). Order 
Number DE92014172. Source: OSTI; NTIS; INIS; GPO Dep. 

Using the established equations governing the counts and the 
underlying nuclear parameters involved in neutron coincidence 
measurements, the calibration procedure used in calculating the 
effective Pu*“° mass in plutonium bearing samples is carefully re- 
examined and restructured in a physically and mathematically 
consistent form. The characteristics of this approach are described 
and its application to existing data illustrated. The implications for 
waste measurements are discussed. 


22436 (CEA-CONF-10783) Application of cadmium tel 
luride detectors to high energy computed tomography. Glasser, 
F.; Thomas, G.; Cuzin, M.; Verger, L. CEA Centre d’Etudes de 
Grenoblé, 38 (France). Direction des Technologies Avancees. 
1991. 11p. (CONF-9109209-: 7. international workshop on room 
temperature’ - semiconductor X-ray and gamma-ray detectors and 
associated electronics, Ravello (Italy), 23-28 Sep 1991). Order 
Number DE92530405. Source: OSTI; NTIS (US Sales Only); INIS. 

15 years ago, Cadmium Telluride detectors have been investi- 
gated in our laboratory as possible detectors for medical scanners 
[1]. Today most of these machines are using high pressure Xenon 
gas as multicells detectors, BGO or CdWO, scintillators for indus- 
trial computerized tomography. Xenon gas detectors are well suited 
for detection of 100 KeV X-rays and enables to build 1000 cells 
homogeneous detector with a dynamic range of 3 decades. BGO 
and CdWO, scintillators, associated with photomultipliers or photo- 
diodes are used for higher energy (400 KeV). They present a low 
afterglow and a dynamic range of 4 to 5 decades. Non destructive 
testing of very absorbing objects (eg 2 m diameter solid rocket mo- 
tor) by X-ray tomography requires much higher energy X-rays (16 
MeV) and doses up to 12000 rads/min at 1 meter. For this applica- 
tion Cadmium Telluride detectors operating as photoconductors are 
well suited. A prototype of tomograph machine, able to scan 0.5 m 
diameter high density obj has been realized with 25 CdTe de- 
tectors (25x15x0.8 mm’). It produces good quality 1024x1024 
tomographic images. 


22437 (CEA-CONF-10784) CdTe in photoconductive appll- 
cations. Fast detector for metrology and X-ray imaging. Cuzin, 
M. CEA Centre d’Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees. 1991. 5p. (CONF-9109209-: 7. interna- 
tional workshop on room temperature - semiconductor X-ray and 
gamma-ray detectors and associated electronics, Ravello (Italy), 
23-28 Sep 1991). Order Number DE92530401. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Operating as a photoconductor, the sensitivity and the impulse 
response of semi-insulating materials greatly depend on the 
excitation duration compared to electron and hole lifetimes. The re- 
quirement of ohmic contact is shortly discussed. Before developing 
picosecond measurements with integrated autocorrelation system, 
this paper explains high energy industrial tomographic application 
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with large CdTe detectors (25x15x0.9 mm*). The excitation is typi- 
cally us range. X-ray flash radiography, with 10 ns burst, is in an 
intermediate time domain where excitation is similar to electron life- 
time. In laser fusion experiment excitation is in the range of 50 ps 
and we develop photoconductive devices able to study very high 
speed X-ray emission time behaviour. Thin polycristalline MOCVD 
CdTe films with picosecond response are suitable to perform opti- 
cal correlation measurements of single shot pulses with a very 
large bandwidth (- 50 GHz). 


22438 (CEA-CONF-10785) Electronic properties of chlorine 
doped cadmium telluride used as high energy photoconduc- 
tive detector. Verger, L.; Cuzin, M.; Gaude, G.; Glasser, F.; 
Mathy, F.; Rustique, J.; Schaub, B. CEA Centre d'Etudes de 
Grenoble, 38 (France). Direction des Technologies Avancees. 
1991. 3p. (CONF-9109209—: 7. international workshop on room 
temperature - semiconductor X-ray and gamma-ray detectors and 
associated electronics, Ravello (Italy), 23-28 Sep 1991). Order 
Number DE92530399. Source: OSTI; NTIS (US Sales Only); INIS. 

A new high energy X-ray chlorine doped Cadmium Telluride 
(CdTe:Cl) photoconductor is described. We discuss different depo- 
sition techniques (Sputtering, Evaporation, Electroless) to realize 
ohmic contacts which have low leakage current and which allow 
high applied electric field. The temperature dependence of the dark 
current give an activation energy of 0.6 eV for standard CdTe:Cl. 
The transient response of photoconductors under high X-ray en- 
ergy beams has been characterized using three different pulse 
duration 150 ps, 30 ns and 4 ys. Sensitivity and speed of re- 
sponse are studied as a function of neutron pre-irradiated doses 
(0, 10'4, 105, 10'€ n/cm?): neutron irradiations reduce the carrier 
lifetime at the expense of a lower sensitivity. 


22439 (CEA-CONF-10786) Application of GaAs and CdTe 
photoconductor detectors to x-ray flash radiography. Mathy, F. 
(CEA Centre d'Etudes de Grenoble, 38 (FR). Direction des Tech- 
nologies Avancees); Cuzin, M.; Gagelin, J.J.; Mermet, R.; Piaget, 
B.; Rustique, J.; Verger, L.; Hauducoeur, A.; Nicolas, P.; Le Dain, 
L.; Hyvernage, M. CEA Centre d’Etudes de Grenoble, 38 (France). 
Direction des Technologies Avancees. 1991. 5p. (CONF-9109209-: 
7. international workshop on room temperature - semiconductor X- 
ray and gamma-ray detectors and associated electronics, Ravello 
(Italy), 23-28 Sep 1991). Order Number DE92530397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Semi-insulating GaAs and CdTe:Cl photoconductor probes were 
qualified on high energy X ray single shot flash generators. The 
estimated minimum detected dose per flash corresponding to a 
230 mrad direct beam attenuated by 200 mm lead was 20 rad. 
The dynamic range was about 4 decades in amplitude or charges, 
with a good linearity. Such detectors, by locating the origin of the 
parasitic scattered beam, could be used to eliminate this parasitic 
beam in X ray flash radiography in detonics experiments. Imaging 
possibilities are mentioned, as well as X ray generator monitoring 
with such detectors or with neutron preirradiated photoconductors. 


22440 (CONF-880812-48) Characteristics of high 
transmission-probability tunnel junctions for use as particle 
detectors. Stricker, D.A.; Alba, G.P.; Anderson, C.C.; Bing, D.D.; 
Bland, R.W.; Dickson, S.C.; Dignan, T.G.; Gagnon, P.; Johnson, 
R.T.; Seneclauze, C.M. San Francisco State Univ., CA (United 
States). Dept. of Physics and Astronomy. [1988]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
81ER40009. From Applied superconductivity conference; San 
Francisco, CA (United States); 21-25 Aug 1988. Order Number 
DE92014835. Source: OSTI; NTIS; INIS; GPO Dep. 

Interest in the problem of the galactic dark matter has stimulated 
development of particle detectors sensitive to very low energies. 
Superconducting tunnel junctions may be useful in such detectors. 
We describe here superconducting tunnel junctions with thin barri- 
ers which may be suitable for this purpose. We present |-V 
characteristics and data on the temperature dependence of the 
subgap tunneling current. We also present some scanning-electron- 
microscope observations of the thin films of the tunnel junctions. 


22441 (CRN-EUR-1) Ballistic deficit correction. Duchene, 
G.; Moszynski, M.; Curien, D. Strasbourg-1 Univ., 67 (France). 
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Centre de Recherches Nucleaires. Jan 1991. 19p. Order Number 
DE92527145. Source: OSTI; NTIS (US Sales Only); INIS. 

The EUROGAM data-acquisition has to handle a large number 
of events/s. Typical in-beam experiments using heavy-ion fusion re- 
actions assume the production of about 50 000 compound nuclei 
per second deexciting via particle and +-ray emissions. The very 
powerful +-ray detection of EUROGAM is expected to produce 
high-fold event rates as large as 10* events/s. Such high count 
rates introduce, in a common dead time mode, large dead times 
for the whole system associated with the processing of the pulse, 
its digitization and its readout (from the preamplifier pulse up to the 
readout of the information). In order to minimize the dead time the 
shaping time constant 7, usually about 3 ys for large volume Ge 
detectors has to be reduced. Smaller shaping times, however, will 
adversely affect the energy resolution due to ballistic deficit. One 
possible solution is to operate the linear amplifier, with a somewhat 
smaller shaping time constant (in the present case we choose 7 = 
1.5 ys), in combination with a ballistic deficit compensator. The 
ballistic deficit can be corrected in different ways using a Gated In- 
tegrator, a hardware correction or even a software correction. In 
this paper we present a comparative study of the software and 
hardware corrections as well as gated integration. 


22442 (DOE/ER/40171-1) Harvard participation in the UA1 
experiment. Rohif, J.\W. Harvard Univ., Cambridge, MA (United 
States). High Energy Physics Lab. [1985]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER40171. Order Number DE92013496. Source: OSTI; NTIS; 
GPO Dep. 

This report is a renewal proposal to continue Harvard's participa- 
tion in the UA1 experiment on proton-antiproton collisions. The 
proposed activity emphasizes events with large missing energy and 
W and Z neutral decays. (LSP) 


22443 (DOE/ER/40224—215) Recent developments in sill- 
con calorimetry. Brau, J.E. Oregon Univ., Eugene, OR (United 
States). Dept. of Physics. Nov 1990. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-85ER40224. 
(CONF-9010212-45: Symposium on detector research and devel- 
opment for the Superconducting Super Collider, Fort Worth, TX 
(United States), 15-18 Oct 1990). Order Number DE92014316. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We present a survey of some of the recent calorimeter applica- 
tions of silicon detectors. The numerous attractive features of 
silicon detectors are summarized, with an emphasis on those 
aspects important to calorimetry. Several of the uses of this tech- 
nology are summarized and referenced. We consider applications 
for electromagnetic calorimetry, hadronic calorimetry, and propos- 
als for the SSC. 


22444 (DOE/ER/40466-T1) R & D program for hadron 
calorimetry for the Superconducting Super Collider: [Final] re- 
port, September 1, 1988—June 30, 1990. Paar, H.P. California 
Univ., San Diego, La Jolla, CA (United States). Dept. of Physics. 
[1990]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-88ER40466. Order Number 
DE92014529. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the research and development on the 
hadron shower counter for the superconducting super collider. 
(LSP) 


22445 


(EGG—10617-2135) 20 element Hglo energy disper- 
sive x-ray array detector system. Iwanczyk, J.A. (Xsirius, Inc., 


Marina Del Rey, CA (United States)); Dorri, N.; Wang, M.; 
Szezebiot, R.W.; Dabrowski, A.J.; Hedman, B.; Hodgson, K.O.,; 
Patt, B.E. EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States); Department of Health and Human Services, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC08-88NV10617. Grant 1 R01 GM 37161;Contract NASW- 
4492;Contract NASS-33045. (CONF-911106-94: IEEE nuclear 
science symposium, Santa Fe, NM (United States), 5-9 Nov 1991). 
Order Number DE92013356. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper describes recent progress in the development of Hgl2 
energy dispersive x-ray detector arrays and associated miniatur- 
ized processing electronics for synchrotron radiation research 
applications. The experimental results with a 20 element array de- 
tector were obtained under realistic synchrotron beam conditions at 
SSRL. An energy resolution of 250 eV (FWHM) at 5.9 keV (Mn-Ka) 
was achieved. Energy resolution and throughput measurements 
versus input count rate and energy of incoming radiation have 
been measured. Extended X-ray Absorption Fine Structure (EX- 
AFS) spectra were taken from diluted samples simulating proteins 
with nickel. 


22446 (EGG-10617-2138) Measurement of decay times of 
fast scintillating fibers. Flournoy, J.M. EG and G Energy Mea- 
surements, Inc., Goleta, CA (United States). Santa Barbara 
Operations. [1992]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-88NV10617. (CONF- 
9204138-1: International conference of radiation-tolerant 
scintillators and detectors, Tallahassee, FL (United States), 28 Apr 
- 2 may 1992). Order Number DE92013374. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A method is described for the determination of the decay times 
of scintillating fibers subjected to ionizing radiation. Excitation is by 
beta radiation from a custom-made °°Sr°Y source. Pulse shapes 
are determined using time correlated single photon counting 
(TCPC) techniques. 


22447 (ENEA-RT-AMB-90-24, pp. 47-52) Personnel dosime- 
try with TL dosemeters: Technical requirements for reliability. 
Busuoli, G.; Klamert, V. ENEA, Bologna (italy); Politecnico di Mi- 
lano, Milan (Italy). Centro Studi Nucleari E. Fermi; ENEA, Bologna 
(Italy). Area Energia Ambiente e Salute. 1991. (in Italian). (CONF- 
8705421—: Giornate di studio sulla dosimetria personale, Bologna 
(Italy), 28 May 1987; RT/AMB-—90-24). In Personnel dosimetry 
study session: Proceedings. 133p. Order Number DE92526497. 
Source: OSTI; NTIS (US Sales Only). 

In reviewing the reliability of thermoluminescent dosemeters, this 
paper provides some observations on the following aspects: how 
tissue homogeneity affects accuracy; how the number of measur- 
ing cycles affects the relative accuracy of a set of dosemeters; how 
the choice of Z value for the filters affects the accuracy of read- 
ings; the specific uses of the different calibration curves; periodic 
maintenance check requirements and procedures. 


22448 (EUR-13362/1) The calibration of spectrometers for 
Auger electron and X-ray photoelectron spectrometers part | - 
an absolute traceable energy calibration for electron spec- 
trometers. Smith, G.C. (National Physical Lab., Teddington (GB)); 
Seah, M.P.; Anthony, M.T. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. 104p. Contract 
2543/1/4/193/80/1-BCR-UK(10). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experiments have been made to provide calibrated kinetic en- 
ergy values for AES peaks in order to calibrate Auger electron 
spectrometers of various resolving powers. The kinetic energies 
are measured using a VG Scientific ESCALAB 2 which has power 
supplies appropriate for AES measurements in both the constant 
AE and constant AE/E modes. The absolute calibration of the en- 
ergy scale is obtained by the development of a new measurement 
chain which, in turn, is calibrated in terms of the post-1990 repre- 
sentation of electron volts using XPS peaks with a traceable kinetic 
energy accuracy of 0.02 eV. The effects of instrumental and oper- 
ating parameters, including the spectrometer dispersion and stray 
magnetic fields, are all assessed and contribute errors for three 
peaks not exceeding 0.06 eV and for two peaks not exceeding 0.03 
eV. Calibrated positions in the direct spectrum are given for the Cu 
M2 3VV, Au Ne7VV, Ag MgNN, Cu L3VV and Au MsNeg 7Ne.7 tran- 
sitions at 0.2 eV resolution, referred to both the Standard Vacuum 
Level and the Fermi level. For the derivative spectrum the posi- 
tions of the negative excursions are derived numerically by 
computer from this data and are established with the same accu- 
racy. Data are tabulated for the above peaks in both the direct and 
differentiated modes for the popular resolutions of 0.15%, 0.3% 
and 0.6% produced by Gaussian broadening of the high resolution 
spectra. Differentiations are effected by both sinusoidal modulation 
and Savitzky-Golay functions of 2 eV and 5 eV peak-to-peak. 





22449 (EUR-13362/2) The calibration of spectrometers for 
Auger electron and X-ray photoelectron spectrometers part Ii - 
the determination of the electron spectrometer transmission 
function and the detector sensitivity energy cies. 
Smith, G.C. (National Physical Lab., Teddington (GB)); Seah, M.P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 94p. Contract 2543/1/4/193/80/1-BCR-UK(10). 
Source: OSTI; NTIS (US Sales Only); INIS. 

For the use of published general or theoretical sensitivity factors 
in quantitative AES and XPS the energy dependence of both the 
spectrometer transmission function and the detector sensitivity 
must be known. Here we develop simple procedures which allow 
these dependencies to be determined experimentally. Detailed 
measurements for a modified VG Scientific ESCALAB Il, the 
metrology spectrometer, operated in both the constant AE/E and 
constant AE modes, are presented and compared with theoretical 
estimates. It is shown that an exceptionally detailed electron-optical 
calculation, involving proprietary information, would be required to 
match the accuracy of the experimental procedures developed. Re- 
moval of the spectrometer transmission function and the detector 
sensitivity terms allows the measured spectrum to be converted to 
the true electron emission spectrum irrespective of the mode of op- 
eration. This provides the first step to the provision of reference 
samples to calibrate the transmission functions and detector sensi- 
tivities of all instruments so that they, in turn, may produce true 
electron emission spectra. This is vital if (i) all instruments are to 
give consistent results, (ii) theoretical terms are to be used in 
quantifying either AES or XPS and (iii) reference data banks are to 
be established for AES or XPS. 


22450 (FEMP-—2265) Quality assurance practices for data 
entry and electronic data transter. Tomczak, L.M. (Westinghouse 
Environmental Management Co. of Ohio, Cincinnati, OH (United 
States). Fernald Environmental Management Project); Gore, J.C.; 
Nexon, J.W.; Spitz, H.B.; Cardarelli, JJ.; Dai, L.; Liu, N.; 
McGimpsey, S. Westinghouse Environmental Management Co. of 
Ohio, Cincinnati, OH (United States). Fernald Environmental Man- 
agement Project. Jun 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-860R21600. 
(CONF-9207100-1: 8. annual waste testing and quality assurance 
symposium, Arlington, VA (United States), 13-17 Jul 1992). Order 
Number DE92014804. Source: OSTI; NTIS; GPO Dep. 

The Radiological Environmental Monitoring (REM) group at the 
Fernald Environmental Management Project is involved in two 
practices that will result in the improved quality assurance of col- 
lected data (1) Quality Assurance Program for Manually Entered 
Data, and (2) Electronic Data Transfer. The first practice focuses 
on adopting strict quality assurance guidelines for manual database 
entry. The second practice focuses on electronic data transfer from 
the recording instrument in order to reduce the manpower normally 
required for manual data entry. The applications of these two prac- 
tices can enhance any data collection program where instruments 
with electronic memories and a signal output are utilized. Organiza- 
tions employing either or both of these practices, as applicable, 
can strengthen the quality and efficiency of their data collection 
program. The use of these practices can assist in complying with 
Quality Assurance requirements under ASME NQA-1, RCRA, CER- 
CLA, and DOE Order activities. 


22451 (FNAL/C—92/113) Analog neural networks in an up- 
graded muon trigger for the DZero detector. Fortner, M.R. 
Fermi National Accelerator Lab., Batavia, IL (United States). Apr 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-920172-6: 2. interna- 
tional workshop on software engineering, artificial intelligence (Al), 
and neural nets for high energy and nuclear physics, L’Agelonde 
(France), 13-18 Jan 1992). Order Number DE92014610. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The use of analog neural networks as part of the DZero muon 
detector is considered. A study was made of tracking through a 
single muon chamber using neural network techniques. A hardware 
application based on Intel’s ETANN ship was designed and used in 
a test beam at Fermi National Accelerator Laboratory. Plans to im- 
plement a neural network trigger in DZero are also discussed. 
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22452 (INFN-LNF-90-084(R)) The BGO collaboration 
progress report 1990. Istituto Nazionale di Fisica Nucleare, Fras- 
cati (Italy). Lab. Nazionale di Frascati. 1990. 36p. Order Number 
DE92628242. Source: OSTI; NTIS (US Sales Only); INIS. 

A large solid angle BGO calorimeter is under contruction for 
photo-nuclear experiments at intermediate energy facilities. In this 
note the status progress of the project, the technical steps under- 
taken in the construction of the apparatus and the goals of this 
initiative are reviewed. 


22453 (JAERI-M-92-023) Development of a glow curve 
measuring system of TLDs and its applications. Nariyama, 
Nobuteru (Ship Research Inst., Tokyo (Japan)); Tanaka, Shun-ichi; 
Yoshizawa, Michio; Hirayama, Hideo; Ban, Shuichi; Nakashima, Hi- 
roshi; Namito, Yoshihito; Nakane, Yoshihiro. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. 42p. Order Number 
DE92526842. Source: OSTI; NTIS; INIS. 

A glow curve measurement apparatus of TLDs with a constant 
heating rate and a wide measurable range has been developed to 
study the characteristics of TLDs and to apply them to synchrotron 
radiation dosimetry. The heating rates of 0.5, 1, 2, 3, and 5 degC/s 
are controlled within an accuracy of + 2 % from room temperature 
up to 450degC and the TL output corresponding to the photomulti- 
plier current from 0.01 nA to 100 uA can be measured as digital 
values per every 1 msec through a current digitizer, in which the 
linearity of the current digitizer is guaranteed with an accuracy less 
than 0.1 %. The glow curve and the dose response of LiF, LioB,O7 
(Mn), and Li2B,07 (Cu) TLDs have been measured for ©°Co 
gamma-rays and synchrotron radiations of 10 to 40 keV up to a 
couple of 10° Gy using the present system. Apparent differences 
among the glow curves and the dose responses have been ob- 
served with respect to the photon energy and the exposure. 
Consequently, the high performance of the present measuring sys- 
tem has been demonstrated. (author). 


22454 (KEK-PROC-91-7, pp. 66-92) Physics and detector 
design for CESR B-Factory. Nordberg, E. (Cornell Univ., Ithaca, 
NY (United States)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: Workshop 
on physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

A proposal has been submitted to the NSF for the modification 
of CESR into an asymmetric B-Factory of energies 3.5 GeV and 8 
GeV and luminosity 3 x 10°° cm-'s~'. This paper summarized 
the main features of this proposal, the physics goals and the modi- 
fications to the CLEO I! detector. (author). 


22455 (KEK-PROC-—91-7, pp. 171-181) Development of dou- 
ble sided silicon strip detectors. Saito, K. (Nagoya Univ. 
(Japan). Dept. of Physics); Tajima, H.; Nakamura, M.; Niwa, K. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 
1991. (CONF-9104295-—: Workshop on physics and detectors for 
KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In 
Proceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have fabricated AC coupled double sided silicon strip detec- 
tors which employ two different structures, i.e. P-isolation strip and 
MOS gate in order to isolate N side strip from each other. Both of 
them show good performance. (author). 


22456 (KEK-PROC-91-7, pp. 182-198) Silicon micro vertex 
detector for the KEK B-factory. Tsuboyama, Toru (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. 
(CONF-9104295—: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present status of the micro vertex detector design for the 
KEK B-factory is presented. The topics included are the physics 
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goal, the conceptual design, selection of detection device, mechan- 
ics, and beam pipe. The schedule of the R and D and construction 
of the detector is also proposed. (author). 


22457 (KEK-PROC-91-7, pp. 199-205) Performance of the 
Mark Il silicon strip vertex detector at the Stanford Linear Col- 
lider. Breakstone (Hawaii Univ., Honolulu, HI (United States)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Sep 1991. (CONF-9104295—: Workshop on physics and detectors 
for KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). 
In Proceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We describe the silicon strip vertex detector built for the Mark Il 
detector for use at the Stanford Linear Collider. We summarize the 
performance of this detector during the 1990 running of the Mark Il 
experiment, pointing out some of the lessons to be learned when 
designing a silicon detector for a B-factory. (author). 


22458 (KEK-PROC-91-7, pp. 206-227) Vertex studies and 
measurement of the B lifetime with the L3 detector at LEP. 
Sens, J.C. (European Organization for Nuclear Research, Geneva 
(Switzerland)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1991. (CONF-9104295—: Workshop on 
physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

Pattern recognition, track fitting and vertex finding in the L3 
detector at LEP at CERN are reviewed and applied to the mea- 
surement of the B meson lifetime. Features relevant to experiments 
at future B-factories are emphasized, the physics implication of the 
measurement have been ignored. (author). 


22459 (KEK-PROC-91-7, pp. 228-243) Development of 
CMOS front-end electronics for silicon strip detector. Ikeda, Hi- 
rokazu (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1991. (CONF-9104295—: Workshop on physics and 
detectors for KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 
Apr 1991). In Proceedings of the workshop on physics and detec- 
tors for KEK asymmetric B-Factory. 564p. Order Number 
DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

Design studies on a front-end CMOS amplifier for a silicon strip 
detector of the KEK B-factory experiment were discussed in terms 
of circuit configuration, noise characteristics, and TEG fabrication. 
(author). 


22460 (KEK-PROC—91-7, pp. 244-261) Inner precision drift 
chamber for tracking and triggering. Suzuki, Shiro (Nagoya Univ. 
(Japan). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295-: Workshop 
on physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

Effectiveness of having inner precision drift chamber in the 
detector system for the KEK asymmetric B-factory is discussed, fo- 
cusing on the capabilities of extrapolating tracks in the central drift 
chamber to the hits in the silicon vertex detector, and fast track 
triggering to reduce backgrounds. Importance of having z coordi- 
nate information is emphasized. (author). 


22461 
for KEK B-factory. Ogawa, K. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: 
Workshop on physics and detectors for KEK asymmetric B-Factory, 
Tsukuba (Japan), 15-18 Apr 1991). In Proceedings of the workshop 
on physics and detectors for KEK asymmetric B-Factory. 564p. 
Order Number DE92782189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The design for the electromagnetic calorimeter in the asymmetric 
B-factory at KEK is presented. The required energy resolution and 
angular resolution are o/E = = 3%/,/E and = 6 mrad at 1 GeV, 
respectively. A Csi calorimeter segmented with 5 x 5 cm in cross 
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section is proposed. A study for x° mass constraint fit and the ef- 
fect of material in front are also presented. (author). 


22462 (KEK-PROC—91-7, pp. 362-384) Performance of the 
CLEO Il Cs! calorimeter. Nordberg, E. (Cornell Univ., Ithaca, NY 
(United States)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1991. (CONF-9104295-: Workshop on 
physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

The CLEO II experiment was installed in the interaction point of 
CESR in 1989. It contains an electromagnetic calorimeter con- 
structed with 7800 CsI(TI) crystals, each viewed by four silicon 
photodiodes. This paper discusses its design, construction and per- 
formance. Photon energy resolutions of 1.4% at 5.2 GeV, 4.2% at 
100 MeV, and angular resolution of order 5 milliradians are ob- 
served for the central barrel calorimeter. (author). 


22463 (KEK-PROC-—91-7, pp. 385-392) Review of fast RICH 
detectors. Sumiyoshi, Takayuki (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: 
Workshop on physics and detectors for KEK asymmetric B-Factory, 
Tsukuba (Japan), 15-18 Apr 1991). In Proceedings of the workshop 
on physics and detectors for KEK asymmetric B-Factory. 564p. 
Order Number DE92782189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Recent developments of fast RICH detectors are briefly reviewed. 
Alternative to photosensitive gases such as TMAE or TEA, a Csl 
adsorbed photocathode is considered to be the most promising 
photosensor for a fast-RICH detector, since it is intrinsically very 
fast and has high quantum efficiency as a gas TMAE. (author). 


22464 (KEK-PROC-91-7, pp. 393-409) Particle identification 
system in KEK B-factory. Enomoto, R. (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF- 
9104295-: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A particle identification system in the KEK B-factory is intro- 
duced. The target momentum range is < 3 GeV and the angular 
coverage is 17deg < @ < 135deg with respect to the beam axis. 
We concluded that the most promising device for main identifica- 
tion system is a ring imaging Cherenkov counter, from view points 
of performance, stability, reliability, cost, and etc. (author). 


22465 (KEK-PROC-91-7, pp. 410-434) TOF counter for KEK 
B-factory. Kichimi, Hiromichi (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295-: 
Workshop on physics and detectors for KEK asymmetric B-Factory, 
Tsukuba (Japan), 15-18 Apr 1991). In Proceedings of the workshop 
on physics and detectors for KEK asymmetric B-Factory. 564p. 
Order Number DE92782189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Time-of-flight (TOF) is a conventional, however very powerful, 
method of the particle identification at low energies where a signifi- 
cant portion of particles from the Y decays lie. In addition to the 
particle identification capability, it plays an important role of the fast 
trigger. The time resolution of at least 150 psec is required to get a 
B-flavor tagging by means of K-identification with an efficiency of 
greater than 84% in the analysis of BB-bar — YK, + X. We seta 
design goal value as good as 100 psec and will discuss the con- 
ceptual design and the necessary R and D works, and preliminary 
results of on-going R and D works. (author). 


22466 (KEK-PROC—91-7, pp. 506-525) Ambitious possibili- 
ties tor the B-factory detector. Kamae, T. (Tokyo Univ. (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Sep 1991. (CONF-9104295-: Workshop on 
physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 





physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

The experiment at the proposed asymmetric B-factory may well 
be the last chance to study the CP-noninvariance and KM-matrix. 
Be ambitious. We should take advantage of all new technology now 
available, build an ambitious detector, and siphon up all information 
from the experiment. One such ambitious possibility is detection of 
K,’s in various B-decays, in particular in the ~K, decays. (author). 


22467 (KlYal-89-5) A spectrometric amplifier with a gated 
integrator. Din’ Shi Kh’en. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1989. 11p. (In Russian). Order Num- 
ber DE92630092. Source: OSTI; NTIS (US Sales Only); INIS. 

A spectrometric amplifier with a gated integrator, the linear part 
of which is constructed on the operating amplifiers LM3 18 is de- 
scribed. The amplifier includes a zero line restorer, an indicator of 
polezero, compensation, a quasi-gaussian shaper and a gated in- 
tegrator. The roug-mean-square noise voltage being related to the 
input <10MV (r=2Ms). The maximum output pulse amplitude is 
+10 V under the load 500 ohm. The amplifier is constructed in CA- 
MAC standard. The module width is 2 M. 4 refs.; 4 figs. 


22468 (KlYal-90-26) Automatic system for +- 
mesurement and analysis of +-radionuclides distribution in the 
environment. Bernadina, LJ. (and others); Gavrilyuk, V.I.; 
Zheltonozhskij, V.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1990. 22p. (In Russian). Order Number 
DE92630093. Source: OSTI; NTIS (US Sales Only); INIS. 

Automatic system based on mini-computer SM 1420 and multi- 
channel analyser NPKIA LP-49008B was created in Inst for 
Nuclear Research of Ukrainian Academy of Sciences specially for 
works, concerning the Chernobyl disaster. This system makes it 
possible to measure +-spectra of samples, to input description of 
samples, to calcuilate and output radionuclide concentrations in 
samples. 9 refs.; 5 figs.; 1 tab. 


22469 (LAL-91-14) Tests and calibration of the Hi 
hadronic calorimeter at HERA. Haydar, R. Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’'Accelerateur Lineaire. May 1991. 127p. 
(In French). Order Number DE92530301. Source: OSTI; NTIS (US 
Sales Only); INIS. 


We study the tests and the calibration of the H1 liquid argon. 


calorimeter. We show that, for the modules carried out and tested 
at LAL, we get an accuracy of the argon gap measurement of 0.6%. 
The required precision for the hadronic energy calibration is 2%. 
We analyse the data taken at CERN. The negative crosstalk effect 
is understood, it is due to the calorimeter mechanical constants 
and it is corrected for in the analysis. The liquid argon impurity is 
measured and corrected for also. The calorimeter response is ho- 
mogeneous and is practicly identical between different modules. A 
simple model of dead material correction is tuned to CERN data. 
This model corrects a significant part of the energy loss in dead 
material but it should be worked out more precisely. Weighting 
methods are applied to pions data. They improve the performances 
of the hadronic calorimetry, namely, their resolution and linearity 
with energy. Finally, we study the leptoquarks signal in H1. 


22470 (LA-UR-92-1327) Results from beam tests of 
MEGA’s low-mass, high-rate cylindrical MWPCs. Stanislaus, S. 
(Los Alamos National Lab., NM (United States)); Armijo, V.; Black, 
J.K.; Bolton, R.D.; Carius, S.; Cooper, M.D.; Espinoza, C.; Hart, 
G.; Hogan, G.; Gonzales, A.; Mischke, R.E.; Piilonen, L.E.; San- 
doval, J.; Schilling, S.; Sena, J.; Suazo, G.Los Alamos National 
Lab., NM (United States). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920219-3: 6. international wire chamber conference: wire 
chambers - recent trends and alternative techniques, Vienna (Aus- 
tria), 17-21 Feb 1992). Order Number DE92013532. Source: OSTI; 
NTIS; INIS; GPO Dep. 

One of the leading experimental projects at LAMPF has been 
the MEGA experiment. This is an experiment to search for the rare 
decay » — ey with a sensitivity of 10-'°. A prime component of 
this project has been the design and construction of high-rate, low 
mass MWPCs for the tracking of positrons from muon decay. With 
rate capabilities of 2 x 10* e*/mm?/s and a thickness of 3 x 10-4 
radiation lengths, these chambers are state-of-the-art cylindrical 
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MWPCs. Cylindrical chambers of this size (0.9 m*) and thinness 
have never been previously constructed. The MEGA project at 
LAMPF has recently succeeded in building chambers with these 
necessary performance characteristics as demonstrated by data 
taken from muon decays, cosmic rays, and sources. 


22471 (LBL-32077) A fragment separator at LBL for bete- 
NMR experiment. Matsuta, K. (Osaka Univ., Toyonaka, Osaka, 
(Japan)); Ozawa, A.; Nojiri, Y.; Minamisono, T.; Fukuda, M.; Kita- 
gawa, A.; Ohtsubo, T.; Momota, S.; Fukuda, S.; Matsuo, Y.; 
Takechi, H.; Minami, |.; Sugimoto, K.; Tanihata, |.; Omata, K.; Shi- 
moura, S.; Alonso, J.RLawrence Berkeley Lab., CA (United States). 
Mar 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States); Ministry of Education, Science and Culture (Japan); Japan 
Society for the Promotion of Science, Tokyo (Japan). DOE Contract 
AC03-76SF00098. (CONF-9109310—1: 12. international conference 
on electromagnetic isotope separators and technique related to 
their applications (EMIS-12), Sendai (Japan), 2-6 Sep 1991). Order 
Number DE92014480. Source: OSTI; NTIS; INIS; GPO Dep. 

The Beam 44 fragment separator was built at the Bevalac of 
LBL for NMR studies of beta emitting nuclei. 97K, °°Ca, and “Ti 
fragments originating from “°Ca and “°Ti primary beams were sep- 
arated by the separator for NMR studies on these nuclei. Nuclear 
spin polarization was created in °°Ca and “°Ti using the tilted foil 
technique (TFT), and the magnetic moment of ““Ti was deduced. 
Fragment polarization was measured for °7K and °°Ca emitted to 
finite deflection angles. The Beam 44 fragment separator in combi- 
nation with a proper polarization technique, such as TFT or 
fragment polarization, has been very effective for such NMR stud- 
ies. 


22472 (MIT-GEM-DM-01) GEM magnet options: Prelim- 
nary report. Sullivan, J.D. (Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center); Marston, 
P.G.,; Pillsbury, R.D. Jr.; Thome, R.J.; Diatchenko, N.; Becker, H.; 
Myatt, R.L.; Titus, P.H. Massachusetts Inst. of Tech., Cambridge 
MA (United States). Plasma Fusion Center. 25 Nov 1991. 196p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER54109. (PFC/RR-91-15). Order Number 
DE92013875. Source: OSTI; NTIS; INIS; GPO Dep. 

A strawman muon detector geometry is used in the evaluation of 
various designs for the GEM magnet. The muon track resolution 
for the Eol baseline magnet (superconducting solenoid with thick 
iron end poles) is compared with an option with modified end poles 
(the Lol baseline), and with a uniform field. Design magnet options 
to improve muon resolution at small angles (1.5 < n < 2.5) include 
the replacement of the iron poles with a superconducting “bottle” 
solenoid and/or the addition of conical shells (wedges) of iron for 
field shaping. Because of concern about the far (surface) field, 
shielded variants which use either a superconducting outer sole- 
noid or an iron flux return are also presented. 


22473 (PNL-SA-19259) Calibration of personal dosemeters 
in terms of the ICRU operational quantities. McDonald, J.C. 
(Pacific Northwest Lab., Richland, WA (United States)); Hertel, 
N.E. Pacific Northwest Lab., Richland, WA (United States). May 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. (CONF-920501-15: 8. Interna- 
tional Radiation Protection Association (IRPA) world congress, 
Vancouver (Canada), 10-22 May 1992). Order Number 
DE92015093. Source: OSTI; NTIS; INIS; GPO Dep. 

The International Commission on Radiological Units and Mea- 
surements (ICRU) has defined several new operational quantities 
for radiation protection purposes. The quantities to be used for 
personal monitoring are defined at depths in the human body. Be- 
cause these quantities are impossible to measure directly, the 
ICRU has recommended that personal dosemeters should be cali- 
brated under simplified conditions on an appropriate phantom, such 
as the ICRU sphere. The US personal dosimetry accreditation pro- 
grams make use of a 30 x 30 x 15 cm polymethymethacrylate 
(PMMA) phantom, therefore it is necessary to relate the response 
of dosemeters calibrated on this phantom to the ICRU operational 
quantities. Calculations of the conversion factors to compute 
dosemeter response in terms of the operational quantities have 
been performed using the code MCNP. These calculations have 
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also been compared to experimental measurements using thermo- 
luminescent (TLD) detectors. 


22474 (PNL-SA-20503) A method of generating k- 
fluorescence x-rays. Fox, R.A.; Hooker, C.D.; McDonald, J.C. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-920431—25: Meeting on new 
horizons in radiation protection and shielding, Pasco, WA (United 
States), 26 Apr - 1 may 1992). Order Number DE92013455. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For radiation protection purposes of k-fluorescence x-rays are 
useful for determining the energy response of instruments and 
dosimeters because they are nearly monoenergetic. the Interna- 
tional Organization for Standardization (ISO) has specified the 
x-ray energies and radiator and filter materials for the production of 
such x-rays. There are two techniques useful for producing x-rays 
at approximately 17 and 59 keV; these techniques produce a situa- 
tion that approximates the x-ray and gamma ray emissions of 
plutonium and americium isotopes. The Department of Energy Lab- 
oratory Accreditation Program (DOELAP) performance-testing 
standard for personnel dosimeters incorporates these k- 
fluorescence techniques. The Radiation Calibrations Facility at the 
Pacific Northwest Laboratory (PNL) has produced k-fluorescence x- 
rays for many years. Over the years, we have worked at improving 
this type of radiation for our performance-testing programs. This re- 
port describes the present geometry for the generation of 
k-fluorescence x-rays, a geometry proven more efficient in our fa- 
cility. The exposure rate has increased and the beam uniformity 
has improved. Details of the geometry will be discussed. 


22475 (SAND-91-2697C) Sandia National Laboratories 
High Flux Neutron Radiography Facility image characteriza- 
tion. McCrory, F.M. (Sandia National Labs., Albuquerque, NM 
(United States)); Kelly, J.G.; Tichenor, D.A.; Ver Berkmoes, A.A. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9205157-3: 4. world confer- 
ence on neutron radiography, San Francisco, CA (United States), 
11-14 May 1992). Order Number DE92014951. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1990 a project was initiated to upgrade the neutron radiogra- 
phy facility for the Annular Core Research Reactor (ACRR). This 
new system was designed to produce a thermal neutron flux suit- 
able for performing high quality real-time imaging of dynamic 
events. A variation of the design presented at the First Interna- 
tional Topical Meeting on Neutron Radiography System Design and 
Characterization was built in 1991. Static image characterization of 
the facility was achieved by using the procedures of ASTM Stan- 
dard E545-86 for film radiography. The real-time radiography 
capabilities were determined with a Precise Optics imaging tube 
and various CCD cameras. The overall performance of the facility 
has been excellent. At a reactor power of 2.0 MW(t), film radio- 
graphs can be taken with Kodak SR film in 5 seconds. The 
signal-to-noise ratio for real-time radiography has been significantly 
improved and is as high as 157:1. 


22476 (SLAC-PUB-5719) Future facilities for light quark 
spectroscopy: A perspective based on the LASS experience. 
Ratcliff, B.N. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Oct 1991. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
920847—1: International conference on hadron spectroscopy, 
College Park, MD (United States), 12-16 Aug 1992). Order Number 
DE92007392. Source: OSTI; NTIS; INIS; GPO Dep. 

Some desirable design features of a future facility for the study 
of light meson spectroscopy in hadroproduction are described and 
compared with what has been achieved by the LASS spectrometer. 
A few aspects of next-generation experiments using such a facility 
are also discussed, including final state sample sizes and perfor- 
mance requirements. The need for complementary production 
modes and decay channels, and the importance of a broad pro- 
grammatic approach to the physics are stressed. 


22477 (SSCL-Preprint-36) An engineering design study of 
detector deformation limits in the SSC SDC-detector. Leung, 
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K.K.; Western, J.L. Superconducting Super Collider Lab., Dallas, 
TX (United States). Mar 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920331-36: International industrial symposium on the su- 
per collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE92015068. Source: OSTI; NTIS; INIS; GPO Dep. 

The 18,500-metric-ton muon magnet support system (MMSS) is 
the major component for the large detector proposed by the 
Solenoidal Detector Collaboration (SDC). The SDC detector re- 
quires thick slabs of steel as an absorber. The purpose of this 
study is to determine and understand the major impact of the de- 
flection of the toroid and stress in the connecting bolts have on the 
magnet design. 


22478 (SSCL-Preprint-71) SDC Detector foundation re- 
quirements. Western, J.L.; Butalla, M.W. Superconducting Super 
Collider Lab., Dallas, TX (United States). Mar 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. (CONF-920331—42: International industrial sym- 
posium on the super collider, New Orleans, LA (United States), 4-6 
Mar 1992). Order Number DE92014905. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Solenoidal Detector Collaboration (SDC) Detector weighs 
approximately 32,000 metric tons, and its ability to perform to de- 
sign specifications is directly related to its internal alignment. The 
limits of the misalignment tolerance envelope in combination with 
the detector weight impose a set of tolerance limits of performance 
directly upon the foundation structure. The foundation must accom- 
modate different detector loading conditions during installation, 
operation, maintenance, and future enhancements. The foundation 
must also respond to the loading conditions within a restrictive set 
of displacement limitations in order to maintain the detector's criti- 
cal alignment, thereby guaranteeing its operational integrity. This 
paper will present the results of this study, which has been issued 
to Architect Engineer/Construction Manager as user requirements 
of design. The total structural system performance of the combina- 
tion of both the detector an its foundation will be discussed. 


22479 (Y/DW-1139) An x-ray microprobe based upon a 
close-coupled focal-spot/glass capillary arrangement. Carpen- 
ter, D.A.; Taylor, M.A. Oak Ridge Y-12 Plant, TN (United States). 
Mar 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. (CONF-920819-11: An- 
nual meeting of the Electron Microscopy Society (EMS) of America, 
Boston, MA (United States), 16-21 Aug 1992). Order Number 
DE92011886. Source: OSTI; NTIS; GPO Dep. 

As an alternative to aperture optics, the authors describe a mi- 
croprobe based upon a radiographic microfocus x-ray tube and 
glass capillary optics. High intensities were obtained by placing the 
capillary very near the microfocal spot to maximize the acceptance 
angle. The total reflection of x-rays through the capillary reduced 
the 1/r* losses associated with aperture optics. The beam charac- 
teristics and minimum detection limits of the latest version of the 
microprobe are presented along with examples of applications. 5 
refs., 5 figs. 
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Refer also to citation(s) 22076, 22434, 23073 


22480 (BNL-47506) The use of the signal current pulse 
shape to study the internal electric field profile and trapping 
effects in neutron damaged silicon detectors. Kraner, H.W. 
(Brookhaven National Lab., Upton, NY (United States)); Li, Z.; 
Fretwurst, E. Brookhaven National Lab., Upton, NY (United 
States). Feb 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-920299— 
2: 6. European symposium on semiconductor detectors, Milano 
(Italy), 24-27 Feb 1992). Order Number DE92014689. Source: 
OSTI; NTIS; GPO Dep. 

The induced current pulse from ionizing events occurring near 
contacts on each side of a p*-n-n* silicon junction detector may be 
used to map the electric field present in the detector. It is of inter- 
est to define the operative effects of fast neutron-induced 





displacement damage in detectors destined for high radiation envi- 
ronments in SSC or LHC. The hole current shape, in particular, 
has been useful to determine that the field maximum moves to the 
“rear” n* contact as the material apparently changes to p type at 
8x10'? 1 MeV n/cm*. Trapping times for both holes and electrons 
have been measured as a function of neutron fluence using the 
current pulse width to measure charge collection time as well as 
using calculated charge collection times. A clear linear relationship 
is found for the trapping probability (1/7) versus neutron fluence. 
Current pulse shapes have been calculated for representative 
detector fields and mobility relationships and comparison with mea- 
sured shapes is reasonable. 
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Refer also to citation(s) 20826, 20830, 20831, 20832, 20833, 
20835, 20837, 20840, 20841, 20860, 20866, 20913, 22656 


22481 (ETDE/JP-mf-92526112, pp. 86-95) Study on fracture 
detection. Kurasawa, Y. (Japan National Oil Corp., Tokyo 
(Japan)); Kano, N.; Shimizu, N. Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (in Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

This paper relates to the basic studies on techniques to estimate 
fracture characteristics (direction, opening width, length and spatial 
distribution) using physical exploration. The paper describes first as 
a general discussion the trends in the geological classification of 
fractures, classification of fracture type reservoir rocks, causes of 
fracture generation, relation between geological structures and 
fractures, and assessment of fracture type reservoir rocks. Further, 
the global trends are explained in technical development of the 
seismic exploration method as one of the physical exploration 
methods. Conceptions are also described on the relation between 
unhomogeneous scales and seismic wavelengths in the case of 
the above exploration, the propagation of elastic waves when the 
medium is not isotropic but anisotropic, methods to detect and an- 
alyze the deflection and separation phenomena of S-wave currently 
under discussion (hodogram analysis, rotating analysis of binary 
oscillation receiving record and quaternary rotating analysis). The 
important problems requiring further discussions include an expan- 
sion to more practical and complex models and a detection by 
means of three-dimensional multi-component surface earthquake 
exploration. 11 figs., 1 tab. 


22482 (ETDE/JP-mf-92526112, pp. 96-103) Study on ampli- 
tude variation with offset (AVO) (large-scale R and D). Fujii, Y. 
(Japan National Oil Corp., Tokyo (Japan)); Machida, Y. Japan Na- 
tional Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (in Japanese). 
In Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fical year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

This paper relates to arranging and elucidating problems in the 
AVO (amplitude versus offset) analysis, intended of improving ac- 
curacies in the reservoir bed assessment and depth finding well 
excavation. The theme being new, the study started from literature 
arrangements and data collection. The AVO analysis is a technique 
to estimate the S seismic wave velocity of Poisson ratio being the 
characteristic value for ground beds, from changes in reflective P- 
wave amplitude associated with an increase in incident angles. The 
strict solution to the reflection coefficients for the incident angles 
required in this technique is a complex solution, whereas various 
approximation expressions are used generally. An approximation 
expression can contain hypotheses, hence cautions are necessary 
when it is used. In addition, when estimating a Poisson ratio, there 
is a danger of erring the interpretation of an AVO if the average 
Poisson ratio is too small. There are four main expressions to 
represent the velocity relation between P and S waves. Each ex- 
pression was plotted on a graph to compare these expressions. 
The AVOarmplitude may be estimated to some extend even if the 
S-wave velocity is not known, but its accuracy would be low if the 
reflection coefficient is less than 0.05. 8 figs. 
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22483 (EUR-13428) CHROMATO: a new probe for well 
sampling and lanthanides chromatographic measurements in 
deep ground waters. Vinson, J.M. (CEA Centre d'Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (FR)); Rouxel, R.; 
Soreau, P. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 5ip. (In French). Contract Fl1W/0087. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The important effect of natural medium on the stored radionu- 
clides migration’s alulities implies the development of all the 
necessary devices for the medium’s chemical study. The chromato 
probe's target is to measure all the factors likely to be disturbed by 
a simple sampling. The lanthanides able to compete in all chemical 
migration’s mechanisms with pollutants have to be considered with 
a special attention. The volumetric in-situ sampling of these ele- 
ments is the object of this contract. 6 Refs.; 25 Photos; 15 Figs. 


4405 Thermal instrumentation 
Refer also to citation(s) 21055, 21955 


22484 (MLM-3743) The dry heat exchanger loner. 
James, S.J.; Wetzel, J.R.; Duff, M.F. Mound, Miamisburg, OH 
(United States). 21 May 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-88DP43495. 
Order Number DE92014381. Source: OSTI; NTIS; GPO Dep. 

The dry heat exchanger preconditioner, produced at EG & G 
Mound Applied Technologies, was tested to evaluate its effective- 
ness when used in conjunction with a calorimeter. Calorimeter 
measurements of plutonium heat standards that had been precon- 
ditioned were compared with standards that had not been 
preconditioned. Besides demonstrating the advantages of the pre- 
conditioner’s safety and compactness, tests showed that using the 
preconditioner can result in a time savings (27-39%) without sacri- 
ficing calorimeter accuracy. 1 ref. 


4406 Optical instrumentation 
Refer also to citation(s) 21795, 21937, 22064, 22549 


22485 (ETDE-IT-92-46) Candela unit of lighting: European 
Community standardization. Rastello, M.L.; Soardo, P. Istituto 
Elettrotecnico Nazionale Galileo Ferraris, Turin (Italy). 1990. 9p. (In 
Italian). (CONF-9010494—-2: 4. international congress of AIDI, 
Taormina (Italy), Oct 1990). Order Number DE92526464. Source: 
OSTI; NTIS (US Sales Only). 

The 1979 ratification, at the 16th General Conference of Weights 
and Measurements, of the definition of the Planck radiation derived 
‘candela’ unit of lighting, opened up new ways for researchers to 
create suitable measuring instruments based on this unit of lighting 
intensity. In addition to hetero- chromatic radiometry, the most sig- 
nificant possibilities concern spectro- radiometry and synchrotron 
light. In examining different photo-metrological procedures used in 
Italian laboratories to create reference benchmarks, this paper 
gives some indications as to sources of error for each method. A 
discussion is then made of EUROMET's efforts relative to accuracy 
improvement and standardization. 


22486 (WHC-MR-0375) Identification of crystals in Hanford 
nuclear waste using polarized light microscopy. Herting, D.L. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92014413. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of polarized light microscopy for identifying crystals en- 
countered in Westinghouse Hanford Company chemical studies is 
described. identifying characteristics and full-color photographs are 
presented for crystals commonly found in Hanford Site nuclear 
waste, including sodium nitrate, sodium aluminate, sodium phos- 
phate, sodium flouride, ammonium heptafluorozirconate, sodium 
sulfate, sodium carbonate, and ammonium nitrate. These charac- 
teristics are described in terms of birefringence, extinction position, 
interference figure, sign of elongation, optic sign, and crystal mor- 
phology. Background information on crystal optics is presented so 
that these traits can be understood by the nonmicroscopist. 
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Detailed operational instructions are given so that the novice micro- 
scope user can make the proper adjustments of the instrument to 
search for and observe the identifying features of the crystals. 


22487 (WSRC-MS-92-131) Fiber-optic Raman spec 
troscopy at the Savannah River Site: Uses and techniques. 
Nave, S.E.; O’Rourke, P.E.; Malstrom, R.A.; Prather, W.S. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-9204151-1: ANATECH ‘92, 
Atlanta, GA (United States), 30 Apr 1992). Order Number 
DE92013971. Source: OSTI; NTIS; GPO Dep. 

Remote detection of analyte concentrations is a valuable tool at 
Savannah River Site for online control of chemical processes and 
environmental remediation. Vibrational spectral information ob- 
tained by Raman or Infrared spectroscopy is useful for detecting a 
large number of analytes. In the case of liquids and for transmis- 
sion and detection of the light via fiber-optic cables Raman has an 
advantage over infrared spectroscopy since the transmitted and 
detected light is in the visible or near IR and is not attenuated like 
IR in these media. The design and performance of several probes 
and sample cell configurations for Raman spectroscopy will be dis- 
cussed. 4 refs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 20829, 20907, 22909, 22910 


4408 Miscellaneous Instrumentation 
Refer also to citation(s) 20775, 22392, 22958, 22960, 22968, 23205 


22488 (ALS/TR-92-008) Device for monitoring the thick- 
ness of a dielectric coating on a dielectric substrate. Skripnik, 
Yu. A. (Kievskij Tekhnologicheskij Inst. Legkoj Promyshlennosti, 
Kiev (Ukraine)); Dykov, A.N.; Sviridov, N.M. Sandia National Labs., 
Albuquerque, NM (United States). Mar 1992. 7p. Translation of 
Russian Patent Application SU 1186935, October 23, 1985, 3 p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92014741. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a device for monitoring the thick- 
ness of a dielectric coating on a dielectric substrate, comprising a 
capacitive sensor in the form of a dielectric substrate on which are 
mounted a high-potential and low-potential electrode, made in the 
form of coplanar, concentric rings. An additional electrode is lo- 
cated in such fashion that the initial capacitances between the 
high-potential electrode and the additional electrodes and between 
the additional electrode and the low-potential electrode are equal. 
Additional components are a switch whose middie contact is con- 
nected with the additional electrode, and the edge contacts are 
connected with high-potential and low-potential electrodes, a high- 
frequency generator, a bridge circuit connected to said generator, 
and a recorder. The invention may be used to monitor the thick- 
ness of a dielectric coating applied to a dielectric substrate, for 
example paint and polymer coatings on leather and textiles. The 
goal of the invention is to increase measurement accuracy. 


22489 (BNL-47242) Demonstration of rapid and sensitive 
module leak certification for space station freedom: Final re- 
port. Dietz, R.N. (Brookhaven National Lab., Upton, NY (United 
States)); Goodrich, R.W. Brookhaven National Lab., Upton, NY 
(United States); National Aeronautics and Space Administration, 
Huntsville, AL (United States). George C. Marshall Space Flight 
Center. Mar 1991. 80p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE92014168. Source: OSTI; NTIS; GPO Dep. 

A leak detection and quantification demonstration using perfluro- 
carbon tracer (PFT) technology was successfully performed at the 
NASA Marshall Space Flight Center on January 25, 1991. The 
real-time Dual Trap Analyzer (DTA) at one-half hour after the start 
of the first run gave an estimated leak rate of 0.7 mL/min. This has 
since been refined to be 1.15 + 0.09 mL/min. The leak rates in the 
next three runs were determined to be 9.8 + 0.7, —0.4 + 0.3, and 
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76 + 6 mL/min, respectively. The theory on leak quantification in 
the steady-state and time-dependent modes for a single zone test 
facility was developed and applied to the above determinations. 
The laboratory PFT analysis system gave a limit-of-detection (LOD) 
of 0.05 fl for ocPDCH. This is the tracer of choice and is about 
100-fold better than that for the DTA. Applied to leak certification, 
the LOD is about 0.00002 mL/s (0.000075 L/h), a 5 order-of- 
magnitude improvement over the original leak certification 
specification. Furthermore, this limit can be attained in a measure- 
ment period of 3 to 4 hours instead of days, weeks, or months. A 
new Leak Certification Facility is also proposed to provide for zonal 
(three zones) determination of leak rates. The appropriate multi- 
zone equations, their solutions, and error analysis have already 
been derived. A new concept of seal-integrity certification has been 
demonstrated for a variety of controlled leaks in the range of mod- 
ule leak testing. High structural integrity leaks were shown to have 
a linear dependence of flow on Ap. The rapid determination of leak 
rates at different pressures is proposed and is to be determined 
while subjecting the module to other external force-generating pa- 
rameters such as vibration, torque, solar intensity, etc. 13 refs. 


22490 (DOE/PC/88947-T13) Development and utilization of 
new diagnostics for dense-phase pneumatic transport: Final 
report. Louge, M.; Jenkins, J.T. Cornell Univ., Ithaca, NY (United 
States). 2 Mar 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88947. Order Number 
DE92013709. Source: OSTI; NTIS; GPO Dep. 

In 1988, we proposed a program to develop new diagnostics for 
dense gas-solid suspensions, with particular interest toward the 
dense pneumatic transport of cohesive solid plugs. This program 
included three main objectives, as follows: to develop probes for 
local measurements of (1) local particle volume fraction and (2) in- 
dividual particle velocities in dense gas-solid flows; and (3) to 
construct a bench-scale setup for transporting dense cohesive solid 
plugs and to analyze data from the resulting tests. 


22491 (GKSS-91/E/49) Sensors, automatic sampling and 
analysing devices. Knauth, H.D. (GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany). Inst. fuer 
Chemie); Schroeder, F. GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany). 1991. 40p. (in Ger- 
man). Order Number DE92528449. Source: OSTI; NTIS (US Sales 
Only). 

In this contribution the development of sensors, sensor systems 
and equipment for the determination of physical, chemical and bio- 
logical parameters in the sea is discussed. In addition requirements 
are made on apparatus for remote- and event controlled measuring 
and sampling systems which should be developed for the determi- 
nation of different contaminants, especially with regard to its use for 
an operational, marine environmental surveillance system. (orig.). 


22492 (KlYal-89-40) A procedure of material internal fric- 
tion changes investigation in glow discharge plasma. Zaritskij, 
N.S.; Karasev, V.S.; Okhota, N.A.; Tsybul’ko, Yu.A. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1989. 13p. (In 
Russian). Order Number DE92630103. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The low-frequency device of bend pendulum type with the elec- 
tromagnetic excitation and capacitance take off of the oscillation 
was designed to measure the internal friction and modulus of elas- 
ticity of the metal and alloys trended by the low-energy ions from 
the glow discharge plasma. 5 refs.; 4 figs. 


22493 (NAL-TM-638) Pressure measurement method using 
electronically scanner pressure sensor (ESP) installed in a 
gust wind tunnel. Fujita, T. (National Aerospace Laboratory, 
Tokyo (Japan)); Iwasaki, A.; Ito, F.; Fujieda, H. National Aerospace 
Lab., Chofu, Tokyo (Japan). Jul 1991. 24p. (In Japanese). Order 
Number DE92526015. Source: OSTI; NTIS (US Sales Only). 
Electronically scanner pressure sensors (ESP) were installed at 
various data acquisition locations in a gust wind tunnel and the 
system using ESP was developed in order to obtain pressure mea- 
surements at high speeds. It was feared that changes in the 
environmental conditions, particularly flow temperature, resulted in 
the sensors displaying a span and zero shift, thus making it difficult 
to use them in a long run wind tunnel tests. In order to solve these 
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problems, a calibration method with known monitoring pressures 
was developed, experiments were subsequently performed, and a 
method was established which assured they maintain their required 
measurement accuracy. In the case of a short take-off and landing 
(STOL) aircraft semi-span model, the time required for wake mea- 
surements was reduced by about 92 %, namely the test took only 
1 h versus 1.5 days using the previous method. Establishment of 
the ESP system for high speed pressure measurements and 
preparations of equipment including a renewal of the data process- 
ing computer enabled the real time processing and displaying of 
flow fields, and enhanced reliability and efficiency of pressure mea- 
surements. 9 refs., 28 figs., 20 tabs. 


22494 (SAND—92-0603C) High spatial resolution microanal- 
ysis in the analytical electron microscope: A tutorial. Romig, 
A.D. Jr.; Michael, J.R. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920819-5: Annual meeting of the Electron Microscopy Society 
(EMS) of America, Boston, MA (United States), 16-21 Aug 1992). 
Order Number DE92010958. Source: OSTI; NTIS; GPO Dep. 

High spatial resolution x-ray microanalysis in the analytical elec- 
tron microscope (AEM) describes a technique by which chemical 
composition can be determined on spatial scales of less than 50 
nm. Dependent upon the size of the incident probe, the energy 
(voltage) of the beam, the average atomic number of the material 
being analyzed, and the thickness of the specimens at the point of 
analysis it is possible to measure uniquely the composition of a re- 
gion 2-20 nm in diameter. Conventional thermionic (tungsten or 
LaBs) AEMs can attain direct spatial resolutions as small as 20 
nm, while field emission (FEG) AEM’s can attain direct spatial res- 
olutions approaching 2 nm. Recently, efforts have been underway 
to extract compositional information on a finer spatial scale by us- 
ing massively parallel Monte Carlo electron trajectory simulations 
coupled with AEM measurements. By deconvolving the measured 
concentration profile with the calculated x-ray generation profile it is 
possible to extract compositional information at near atomic resolu- 
tion. 
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Refer also to citation(s) 21654, 21764, 23316, 23317, 23327 


22495 (CONF-9204131—1) The allocation of cargo to chan- 
nel missions. Liu, Cheng; Harrison, G. Oak Ridge National Lab., 
TN (United States). [1992]. 24p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Military Airlift Command (MAC) transportation 
and mobility modeling conference; Scott Air Force Base, IL (United 
States); 3 Apr 1992. Order Number DE92013234. Source: OSTI; 
NTIS; GPO Dep. 

Each month the armed services provide a forecast of tons of 
cargo by channel to MAC. The purpose of the Channels Allocation 
Algorithm is to allocate cargo requirements to specific Channel 
Missions. The objective of the allocation is algorithm is to minimize 
frequency and cargo requirements shortfall. The constraints on the 
allocation model include flying hours, channel frequencies, mission 
structure, mission operation days, and aircraft capacity. Cargo re- 
quirements shortfall is defined as the tonnage of cargo not moved 
from the airfields in the United States that are channel staging 
points to overseas locations. Channel frequencies are defined by 
the number of times a destination is served by an origin in one 
month. The mission structures are defined as sets of missions usu- 
ally in the form of circuit. Mission operating days are determined by 
the operating day rules for the month, or they can be input by the 
user for an individual month. One of the assumptions in this model 
is that there is only one transshipment allowed between any origin 
and a destination if there is no mission that actually connects the 
stations. The transshipment stations are also restricted in that only 
certain stations can serve as transshipment stations. The Channels 
Allocation Algorithm consists of two linear programs that incorpo- 
rate three objectives. The objectives are: (1) to minimize that 


number of frequency channels not met. (2) to minimize cargo short- 
fall, and (3) to minimize operating cost. The first linear program 
minimizes frequency channels not met, subject to the mission struc- 
ture, number of times the mission operates, and total flying hours 
available. The second linear program minimizes the fleet operating 
cost cargo handling cost, and cargo shortfall, subject to frequency 
channels met by the first linear program, aircraft capacity, and total 
flying hours available. This document is comprised of viewgraphs. 


22496 (CONF-920798—1) An implementation of redundancy 
resolution and stability monitoring for a material handling ve- 
hicle. Bangs, A.L.; Pin, F.G.; Killough, S.M. Oak Ridge National 
Lab., TN (United States). [1992]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States); Department of Defense, Washington, 
DC (United States). DOE Contract AC05-840R21400. From insti- 
tute of Electrical and Electronics Engineers/industrial Electronics 
Society (IEEE/IES) intelligent vehicles ‘92; Detroit, MI (United 
States); 1-2 Jul 1992. Order Number DE92014455. Source: OSTI; 
NTIS; GPO Dep. 

The ATLAS (All-Terrain Lifter Articulated System) vehicle is a 
prototype for the next-generation Army material handling vehicle. 
The vehicle features a redundant manipulator with five degrees of 
freedom in a plane and a forklift end-effector. The original control 
system only allowed single joint motion control via a set of joy- 
sticks in the cab. A new controller was developed to automatically 
coordinate all joints in the system and allow the operator to directly 
control the motions of the end-effector with constant orientation via 
a single joystick. In addition, a stability monitor was developed that 
prevents the operator from tipping over the vehicle when 
manipulating heavy loads of uncertain weight, or warns him of ap- 
proaching stability limits when driving. Finally, a load-compensation 
function was developed that automatically tips back the fork tines 
when a heavy load is lifted. 3 refs. 


22497 (LA-UR-92-1390) Analytical and experimental stud- 
les of heat pipe radiation cooling of hypersonic propulsion 
systems. Martin, R.A. (Los Alamos National Lab., NM (United 
States)); Merrigan, M.A.; Elder, M.G.; Sena, J.T.; Keddy, E.S.; Sil 
verstein, C.C. Los Alamos National Lab., NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-920747-2: 28. joint propul- 
sion conference, Nashville, TN (United States), 6-8 Jul 1992). 
Order Number DE92013428. Source: OSTI; NTIS; GPO Dep. 

Preliminary, research-oriented, analytical and experimental 
studies were completed to assess the feasibility of using high- 
temperature heat pipes to cool hypersonic engine components. 
This new approach involves using heat pipes to transport heat 
away from the combustor, nozzle, or inlet regions, and to reject it 
to the environment by thermal radiation from an external heat pipe 
nacelle. For propulsion systems using heat pipe radiation cooling 
(HPRC), it is possible to continue to use hydrocarbon fuels into the 
Mach 4 to Mach 6 speed range, thereby enhancing the economic 
attractiveness of commercial or military hypersonic flight. In the 
second-phase feasibility program recently completed, we found that 
heat loads produced by considering both convection and radiation 
heat transfer from the combustion gas can be handied with HPRC 
design modifications. The application of thermal insulation to ram- 
burner and nozzle walls was also found to reduce the heat load by 
about one-half and to reduce peak HPRC system temperatures to 
below 2700°F. In addition, the operation of HPRC at cruise condi- 
tions of around Mach 4.5 and at an altitude of 90, 000 ft lowers 
peak hot section temperatures to around 2800°F. An HPRC heat 
pipe was successfully fabricated and tested at Mach 5 conditions 
of heat flux, heat load, and temperature. 24 refs. 


22498 (ORNL/TM-12093) Survey of candidate chemistries 
for skive joint deterioration indicator strip: Final report. Ho, 
C.H.; Griest, W.H.; Guerin, M.R. Oak Ridge National Lab., TN 
(United States). 31 Dec 1991. 28p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE92014604. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Predictive surveillance can improve the safety and reliability of 
munitions in the field and in stockpiles. A technology for identifying 
munitions liable to failure would considerably facilitate their moni- 
toring. Studies are underway to survey and identify reagent 
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systems which would be good candidates for the development of 
an indicator strip for impending skive joint or case wall deteriora- 
tion in the M829 APFSDS kinetic energy round and similar 
combustible cartridge case munitions. Previous AMCCOM studies 
have shown that nitroester migration from the propellant and mois- 
ture accumulation within the case are major factors which affect 
the deterioration and performance of the combustible cartridge 
case wall and adhesive joint. This report presents the exploration 
and evaluation of potential colorimetric reactions suitable for de- 
tecting nitroester migration and case wall moisture. 


22499 (PNL—8100-Vol.1) Marine Tactical Command and 
Control System (MTACCS) Field Development System-1 (FDS- 
1) assessment: Final report: Volume 1. Avery, L.W. (Pacific 
Northwest Lab., Richland, WA (United States)); Hunt, S.T.; Sav- 
age, S.F.; McLaughlin, P.D.; Shepdard, A.P.; Worl, J.C. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1992. 8i1p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE92013727. Source: OSTI; NTIS; GPO Dep. 

Prepared for Marine Corps Systems Command, Quantico, VA. 

The United State Marine Corps (USMC) is continuing the devel- 
opment and fielding of the Marine Corps Tactical Command and 
Control System (MTACCS), a system which exists in varying states 
of development, fielding, or modernization. MTACCS is currently 
composed of the following components: Tactical Combat Opera- 
tions System (TCO) for ground command and control (C2), 
Intelligence Analysis System (IAS) with a Genser terminal con- 
nected to a TCO workstation for intelligence C2, Marine Integrated 
Personnel System (MIPS) and a TCO workstation using the Marine 
Combat Personnel System (MCPERS) software for personnel C2, 
Marine Integrated Logistics System (MILOGS) which is composed 
of the Landing Force Asset Distribution System (LFADS), the Ma- 
rine Air-Ground Task Force (MAGTF) Il, and a TCO terminal using 
the Marine Combat Logistics System (MCLOG) for logistics C2, 
Marine Corps Fire Support System (MCFSS) for fire support C2, 
and Advanced Tactical Air Command Central (ATACC) and the Im- 
proved Direct Air Support Central for aviation C2. 


22500 (PNL—8100-Vol.2) Marine Tacticai Command and 
Control System (MTACCS), Field Development System-1 (FDS- 
1) assessment: Volume 2: Final report. Avery, L.W. (Pacific 
Northwest Lab., Richland, WA (United States)); Hunt, S.T.; Sav- 
age, S.F.; McLaughlin, P.D.; Shepard, A.P.; Worl, J.C. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1992. 226p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92013903. Source: OSTI; NTIS; GPO Dep. 

The following appendices contain the detailed analysis data for 
the questionnaires and various FDS-1 after action reports submit- 
ted to the Marine Corps Systems Command (MARCORSYSCOM) 
Marine Tactical Command and Control System (MTACCS) Sys- 
tems’ Engineer. 


22501 (SAND-91-2823C) Principal axis misalignment con- 
trol for deconing of spinning spacecraft. White, J.E.; Robinett, 
R.D. Ill. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920845—1-Draft: 
American Institute of Aeronautics and Astronautics (AIAA) meeting, 
Hilton Head, SC (United States), 10-12 Aug 1992). Order Number 
DE92006802. Source: OSTI; NTIS; GPO Dep. 

Deconing controllers are developed for a spinning spacecraft, 
where the control mechanism is that of axial or radial moving 
masses that are used to produce intentional, transient principal 
axis misalignments. A single mass axial controller issued to moti- 
vate the concept, and then axial and radial dual mass controllers 
are described. The two mass problem is of particular interest since 
spacecraft imbalances can be simultaneously removed with the 
same control logic. Each controller is tested via simulation for its 
ability to eliminate existing coning motion for a range of spin rates. 
Both controllers are developed via a linear-quadratic-regulator 
synthesis procedure, which is motivated by their multi-input/mutti- 
output nature. The dynamic coupling in the radial two mass control 


problem introduces some particularly interesting design complica- 
tions. 10 refs. 
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22502 (SAND-92-0083C) A guidance law for hypersonic 
descent to a point. Eisler, G.R. (Sandia National Labs., Albu- 
querque, NM (United States)); Hull, D.G. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0O4- 
76DP00789. (CONF-920845—2: American Institute of Aeronautics 
and Astronautics (AIAA) meeting, Hilton Head, SC (United States), 
10-12 Aug 1992). Order Number DE92010668. Source: OSTI; 
NTIS; GPO Dep. 

A neighboring external control problem is formulated for a hyper- 
sonic glider to execute a maximum-terminal-velocity descent to a 
stationary target. The resulting two-part, feedback control scheme 
initially solves a nonlinear algebraic problem to generate a nominal 
trajectory to the target altitude. Secondly, a neighboring optimal 
path computation about the nominal provides a lift and side-force 
perturbations necessary to achieve the target downrange and 
crossrange. On-line feedback simulations of the proposed scheme 
and a form of proportional navigation are compared with an off-line 
parameter optimization method. The neighboring optimal terminal 
velocity compares very well with the parameter optimization solu- 
tion and is far superior to proportional navigation. 8 refs. 


22503 (SAND-92-0568C) Conventional weapons penetre- 
tion prediction techniques. Young, C.W. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9204143-1: Tell 91 symposium, Spiez 
(Switzerland), 22-23 Apr 1992). Order Number DE92013671. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Whether the user plans to design penetrating weapons (offense) 
or fortifications (defense), it is necessary to be able to predict pen- 
etration depth or perforation. This paper is an abbreviated tutorial 
on one analytical method of making the required calculations. Im- 
plicit in the techniques discussed is that the penetrator remains 
intact, that it does not tumble during penetration, and that it is a 
weapon shape. Penetration equations developed by Sandia in the 
1960’s remain the basis for our predictive methodology. These 
equations were developed as a data fit to a very extensive experi- 
mental data base. Data obtained since the original equations were 
published have resulted in only minor modifications to the equa- 
tions. The emphasis in this paper is on the application of the basic 
equations, including some mathematical formulations which are a 
combination of the basic penetration equations and fundamental 
rigid body dynamics. The example problem used in this paper is 
generic, including the impact conditions, penetrator and target. 


22504 (SAND-92-0919C) Joint computational and experi- 
mental aerodynamics research on a hypersonic vehicle. 
Oberkampf, W.L.; Aeschliman, D.P.; Walker, M.M. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920534—2: Advisory Group for Aerospace 
Research and Development (AGARD) fluid dynamics panel sympo- 
sium on theoretical and experimental methods in hypersonic flows, 
Torino (Italy), 5-7 May 1992). Order Number DE92013439. Source: 
OSTI; NTIS; GPO Dep. 

A closely coupled computational and experimental aerodynamics 
research program was conducted on a hypersonic vehicie configu- 
ration at Mach 8. Aerodynamic force and moment measurements 
and flow visualization results were obtained in the Sandia National 
Laboratories hypersonic wind tunnel for laminar boundary layer con- 
ditions. Parabolized and iterative Navier-Stokes simulations were 
used to predict flow fields and forces and moments on the hyper- 
sonic configuration. The basic vehicie configuration is a spherically 
blunted 10° cone with a slice parallel with the axis of the vehicle. 
On the slice portion of the vehicle, a flap can be attached so that 
deflection angles of 10°, 20°, and 30° can be obtained. Compar- 
isons are made between experimental and computational results to 
evaluate quality of each and to identify areas where improvements 
are needed. This extensive set of high-quality experimental force 
and moment measurements is recommended for use in the calibra- 
tion and validation of computational aerodynamics codes. 22 refs. 


22505 (SAND-92-8503C) Propellant removal from rocket 
motors containing double-base compositions. Whinnery, L.; 
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Griffiths, S.; Hruby, J.; Larson, R.; Lipkin, J.; Long, B.; Schoen- 
felder, C. Sandia National Labs., Livermore, CA (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. (CONF-920647-1: 23. 
international annual conference of Fraunhofer-institut fuer Chemis- 
che Technologie: waste management of energetic materials and 
polymers and exhibition, Karlsruhe (Germany), 30 Jun - 3 jul 1992). 
Order Number DE92013567. Source: OSTI; NTIS; INIS; GPO Dep. 

The uncertain environmental consequences and regulations as- 
sociated with using open burning/open detonation for the disposal 
of energetic materials are forcing both manufacturers and users to 
examine alternative disposal technologies. In general, these 
alternatives involve a material removal operation followed by pro- 
cessing steps that lead to reuse of valuable constituents and/or 
disposal of waste. While a number of post-removal processing op- 
tions appear to be viable, the initial step of removing an energetic 
material, such as a solid rocket motor propellant, from its container 
remains a significant technological challenge. Large rocket motors 
containing highly energetic propellant, hazard class 1.1, are of par- 
ticular concern because of their inherent handling hazards. We will 
describe the results of a study using thermal cycling to increase 
the surface area of inert propellant formulations. The propellant 
removal method studied employs thermal cycling to cryogenic tem- 
peratures (cryocycling). Using inert propellants and liquid nitrogen 
we have demonstrated that this process produces multiple cracks 
throughout the bulk of the grain. The properties of the actual and 
inert propellants are being measured, and a model is being devel- 
oped to relate experiments on inert material to actual propellant. 
Possible methods to increase thermal gradients, crack propagation 
and initiation are also presented. 


22506 (UCRL-JC—108771) Optimal targeting of evading ob- 
jects. Erickson, S.A. Jr. Lawrence Livermore National Lab., CA 
(United States). Oct 1991. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9111227—1: 1991 Operations Research Society of Amer- 
ica/Technical Institute of Management Sciences (ORSA/TIMS) 
conference, Anaheim, CA (United States), 3-6 Nov 1991). Order 
Number DE92014719. Source: OSTI; NTIS; GPO Dep. 

The work reported here concerns a competitive game in the area 
of weapon targeting. Over the last several decades, a number of 
games abstracted from combat have been studied with operations 
research techniques. Well-known examples include duels where 
the object is to maximize the probability of hitting an approaching 
target which can also shoot, search games where one player tries 
to locate the chosen position of another, offense and defense 
resource allocation problems, maneuver problems leading to differ- 
ential games and other dating back to World War Il. The problem 
we discuss here, aiming at an knowledgeable, evading target does 
not seem to have been dealt with before. However, it has close 
connections with other games and optimization. Optimal strategies 
for both aiming and evasion are simultaneously determined using a 
variant of minmax optimization. A method of parametric optimiza- 
tion is discussed which leads to efficient solution of the minmax 
problem. Several examples are used to illustrate the theory. 6 refs. 


4501 Chemical Explosions and Explosives 


22507 (LA-12274) Calculation of a shaped charge jet using 
MESA-2D and MESA 3-D hydrodynamic computer codes. Bol- 
stad, J.; Mandell, D. Los Alamos National Lab., NM (United States). 
Feb 1992. 33p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE92013314. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this project was three-fold. (1) To study the effec- 
tiveness of the MESA 2D and the MESA 3D _ hydrodynamic 
computer codes the calculating the formation and penetration of a 
typical shaped charge jet. (2) To provide guidance to code users 
regarding mesh sizes and other codes model sensitivities for calcu- 
lating the formation and penetration of shaped charge jets. (3) To 
investigate the feasibility of a method for integrating both 2D and 
3D code results for problems that are actually three-dimensional. 
This report summarizes some of the results obtained using the 
MESA 2D and 3D computer codes applied to a shaped charge jet 
formation and penetration problem for which there is experimental 
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data. The accuracy of the code is investigated by comparing the 
code results with experimental data. Furthermore, the accuracy is 
assessed as a function of cell size in order to gain an insight into 
the approximations involved when performing a 3D calculation 
where mesh convergence is not practicable. The feasibility of per- 
forming calculations such as these is explored by modeling the 
experiment using various approximations and determining how the 
accuracy is affected by these simplifications. Finally, the results of 
calculations performed with 3D Cartesian geometry model are 


compared with calculations performed with a 2D cylindrical geome- 
try model. 


22508 (LA-UR-92-1343) Strategies for understanding the 
deflagration-to-detonation transition. Asay, B.W. Los Alamos 
National Lab., NM (United States). [1992]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9203147-1-Vugraphs: Fundamental physics & 
chemistry of combustion, initiation, and detonation of energetic ma- 
terials, Los Alamos, NM (United States), 3-6 Mar 1992). Order 
Number DE92013528. Source: OSTI; NTIS; GPO Dep. 

The deflagration-to-detonation (DDT) phenomenon has been 
studied for many years. However, no comprehensive model of the 
DDT process is available. It is important to understand the mecha- 
nism by which an explosive will detonate when the source of 
ignition is a weak shock or flame, and to able to predict this re- 
sponse. We have identified several key areas of the DDT problem 
which need to be understood before any such prediction can be 
made, and have established a modest program to obtain a more 
fundamental understanding of the behavior of explosive under the 
conditions that can lead to DDT. 


22509 (LA-UR-92-1476) Modeling initiation of explosives 
by projectile impact. Yactor, R.J. Los Alamos National Lab., NM 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920796-5: 18. international pyrotechnics seminar, Breckenridge, 
CO (United States), 13-17 Jul 1992). Order Number DE92015210. 
Source: OSTI; NTIS; GPO Dep. 

A shock initiation model was developed for the initiation of bare 
or clad explosives impacted by flat or hemispherical-tipped 
projectiles. The model requires Hugoniot data for the unreacted ex- 
plosive, cladding material and projectile material, and the shock 
run distance to detonation as function of the shock pressure 
imparted to the explosive. Model results are compared to experi- 
mental data for flat and hemispherical-tipped steel projectiles 
impacting bare and clad PBX 9404 explosive. 


22510 (MLM-3742) Process changes resulting from the 
investigation of uncured potting found on Lot 19 holders. Hel- 
gerson, J.A.; Birkbeck, J. Mound, Miamisburg, OH (United States). 
16 Apr 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-88DP43495. Order Number 
DE92014079. Source: OSTI; NTIS; GPO Dep. 

An investigation of Lot 19 MC3348 timers was conducted to de- 
termine the cause for the incomplete cure of the potting on the 
holder. Surfaces were analyzed using Auger electron spectroscopy, 
confirming the suspected presence of sulfur, which can poison the 
catalyst used in the curing reaction. X-ray photoelectron spectrom- 
etry showed the sulfur to be organic in nature, leading the 
investigators to conclude that the sulfur was a surface contaminant 
rather than a natural component of the holder material. Further in- 
vestigation showed that the cutting oil used in the manufacturing 
process was the source of the contamination. Process changes as 
well as improved cleaning methods have eliminated the potting 
problem for Lot 20 timers. 


22511 (SAND-92-0081C) Use of thin-film samples to study 
thermal decomposition chemistry of explosives. Erickson, K.L.; 
Trott, W.M.; Renlund, A.M. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920796-2: 18. international pyrotechnics seminar, Brecken- 
ridge, CO (United States), 13-17 Jul 1992). Order Number 
DE92014616. Source: OSTI; NTIS; GPO Dep. 

Development of reliable models for design, performance, stabil- 
ity, and hazard analyses of energetic materials requires detailed 
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understanding of three principal chemical reaction regimes: initial 
condensed-phase decomposition, subsequent interaction of decom- 
position products with the remaining condensed phase, and gas- 
phase reaction of decomposition products to form the ultimate 
combustion products. The initial condensed-phase decomposition 
has been particularly difficult to study, due to the inability to probe 
directly chemistry in the condensed phase under isothermal condi- 
tions and with the spatial and temporal resolution needed at high 
temperatures and reaction rates. Thin-film samples provide a 
means to study condensed-phase chemistry at isothermal condi- 
tions and with microsecond temporal resolution. This paper 
describes results from experiments in which thin-film samples nd 
multiple diagnostics are used to examine condensed-phase chem- 
istry and monitor evolved gas species from explosives such as 
RDX, HMX, TATB. Sample heating rates, reaction temperatures, 
and reaction times varied from about 10® to less that 1°C/s, from 
ambient to about 500°C, and from about 10-° to greater that 10° 
seconds, respectively. Conventional infrared spectroscopy and 
time-resolved infrared spectral photography were used to detect 
condensed-phase decomposition products. Mass spectrometry, us- 
ing both time-of-flight and quadrupole mass spectrometers, was 
used to monitor evolved gas species. Results from these experi- 
ments have been encouraging. For example, conventional infrared 
spectra from totally confined samples of RDX that were thermally 
aged at 170°C, for 18 hours, indicated condensed-phase formation 
of H2O and HCN. 


22512 (SAND-92-1137C) The semicondutor bridge. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-9205186-1: 1992 inventor of the year 
awards meeting, Albuquerque, NM (United States), 13 May 1992). 
Order Number DE92015033. Source: OSTI; NTIS; GPO Dep. 

Short communication. DETONATORS/design; DETONATORS; 
DESIGN; PLASMA; ELECTRIC DISCHARGES; SEMICONDUC- 
TOR MATERIALS; SILICON; SIZE 


22513 (UCRL-JC—107626) Computer vision for locating 
buried objects. Clark, G.A.; Hernandez, J.E.; DelGrande, N.K.; 
Sherwood, R.J.; Lu, Shin-Yee; Schaich, P.C.; Durbin, P-.F. 
Lawrence Livermore National Lab., CA (United States). Nov 1991. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9111101-2: Asilomar confer- 
ence on signals, systems and computers, Pacific Grove, CA 
(United States), 4-6 Nov 1991). Order Number DE92013979. 
Source: OSTI; NTIS; GPO Dep. 

Given two registered images of the earth, measured with aerial 
dual-band infrared (IR) sensors, we use advanced computer vision/ 
automatic target recognition techniques to estimate the positions of 
buried land mines. The images are very difficult to interpret, be- 
cause of large amounts of clutter. Conventional techniques use 
single-band imagery and simple correlations. They rely heavily on 
the judgment of the human doing the interpretation, and give un- 
satisfactory results with difficult data sets of the type we analyzed. 
Our automatic algorithms are able to eliminate most of the clutter 
and give greatly improved indications of regions in the image that 
could be interpreted as mines. The novelty of our approach lies in 
the following aspects: (1) a patented data fusion technique using 
two IR images and physical principles based on Planck’s law, (2) a 
new region-based texture segmentation algorithm using Gabor 
Transform features and a clustering/thresholding algorithm based 
on a neural network (Self-Organizing Feature Map), (3) Prior 
knowledge of measured feasible temperatures and emissivities, 
and (4) results with real data using buried surrogate mines. 


22514 (UCRL-JC—110295) Waste reduction strategy for en- 
ergetic materials processing. Black, W.R.; Pruneda, C.O.; 
Gonzalez, M. Lawrence Livermore National Lab., CA (United 
States). Apr 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920647-2: 
23. international annual conference of Fraunhofer-institut fuer 
Chemische Technologie: waste management of energetic materials 
and polymers and exhibition, Karlsruhe (Germany), 30 Jun - 3 jul 
1992). Order Number DE92014784. Source: OSTI; NTIS; GPO 
Dep. 
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The Lawrence Livermore National Laboratory's (LLNL) high ex- 
plosives (HE) test facility, Site-300, is located in Tracy, California, 
USA. Site-300, as part of LLNL, is operated by the University of 
California for the US Department of Energy (DOE). At Site-300 
Chemistry facilities, the chemical synthesis, formulation, and large- 
scale processing of high explosives is conducted. The synthesis, 
formulation, and large-scale processing of these energetic materi- 
als results in the generation of a variety of wastes, which include 
solvents, energetic materials, and polymers. In 1988, a strategy 
was developed to minimize the generation of wastes and emis- 
sions in the chemistry processing area. Four steps were followed 
to reduce wastes and emissions: (1) identification and information 
gathering of waste streams targeted for reduction; (2) identification 
and screening of potential source reduction or recycling options, 
(3) assessment of technical and economic aspects of potential op- 
tions; and (4) implementation and evaluation of the implemented 
reduction measure. We discuss the results of this program where 
source reduction of explosives and chemical wastes has been ac- 
complished. 


22515 (UCRL-LR-109404) Synthesis, scale-up, and charac 
terization of K-6. Mitchell, A.R.; Pagoria, P.F.; Coon, C.L.; Jessop, 
E.S.; Poco, J.F.; Tarver, C.M.; Breithaupt, R.D.; Moody, G.L. 
Lawrence Livermore National Lab., CA (United States). 7 
Feb 1991. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92014198. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report describes the synthesis and characterization of 
2-0x0-1,3,  5-trinitro-1,3,5-triazacyclohexane (K-6), a cyclic 
dinitrourea. Laboratory synthesis was scaled up to provide 1.6 kilo- 
grams of crystalline K-6. Small-scale safety testing showed K-6 to 
be more sensitive than HMX, but it can be handled with proper 
precautions. K-6 was formulated with 5% Viton A and pressed to 
95.6% theoretical maximum density (TMD) for use in the tantalum 
plate push and cylinder tests. Extrapolation of the experimental 
data indicated that K-6 at 98.5% TMD will out-perform HMX formu- 
lations such as LX-10 by 4% in metal-acceleration applications. K-6 
is also a potentially useful ingredient for propellants and extrusion 
cast explosives. 


22516 (UCRL-LR-110156) The synthesis and pilct plant 
production of FM-1. Coon, C.L.; von Holtz, E.; Whipple, R.E. 
Lawrence Livermore National Lab., CA (United States). 30 Apr 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order ‘Number DE92013737. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) has de- 
veloped a material called FM-1, which is a_ liquid 
explosive sometimes used as a_ plasticizer in explo- 
sive formulations. FM-1 is comprised of three formals: 
FEFO {1,1/-[methylenebis(oxy)]bis[2-fluror-2 ,2-dinitroethane]}, 
BDNPF({1,1’-[methylenebis(oxy)]bis[2 ,2-dinitropropane]}, and MF-1 
{1-[2-fluoro-2,2-(dinitroethoxy)methoxyl]-2,2-dinitropropane}, in a 
ratio of 25, 25, and 50 mole percent respectively. This report will 
outline the synthesis and pilot plant manufacture of FM-1. 
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22517 (DPW-6223) Nuclear instrumentation responsibili- 
ties, Buliding 777-M. Dessauer, G. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 11 Sep 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-89). Order Number 
DE92014652. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This brief defines responsibilities for the procurement of nuclear 
instrumentation for building 777-M. The equipment consists of 
experimental devices and materials to include neutron sources, in- 
dium and gold and uranium foils, dark room equipment, ionization 
chambers, scintillation and boron counters. The assignments are 
supported by references. (GHH) 


22518 (EGG-10617-6083) Kirtland Operations progress re- 
port, Aprit-June 1991. EG and G Energy Measurements, Inc., 
Albuquerque, NM (United States). Kirtland Operations. 1991. 46p. 
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Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC08-88NV10617. (KO-324-91). Order Number 
DE92013989. Source: OSTI; NTIS; GPO Dep. 

Kirtland Operations (KO) is an integral part of EG&G Energy 
Measurements, Inc., whose primary mission is to support the US 
Department of Energy's (DOE’s) programs in weapons develop- 
ment and testing and in nuclear safeguards and security. KO 
performs much of its work in close coordination with and often at 
the technical direction of Sandia National Laboratories. In addition 
to aiding Sandia’s weapons programs, KO provides a wide spec- 
trum of technical support to other Sandia activities, particularly their 
safeguards, security, and treaty verification programs. Support is 
also provided to other elements of the Department of Energy com- 
munity and to other federal agencies, primarily in weapons testing 
and safeguards. This report documents our support to these pro- 
grams from April to June 1991. 


22519 (MLM-3739) Timer disassembly machine: Design 
and operation. Kaye, C.J. EG and G Mound Applied Technolo- 
gies, Miamisburg, OH (United States). 20 Apr 1992. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-88DP43495. Order Number DE92014075. Source: 
OSTI; NTIS; GPO Dep. 

General Electric Neutron Devices (GEND) needed explosive 
timers from Mound to support their War Reserve (WR) commit- 
ments on the W76 and W78 programs. Rather than build timers 
from raw materials, Mound developed a process that would reciaim 
units returned from the field. One of the key elements in the pro- 
cess is the machine that disassembles timers from neutron 
generator assemblies. This automated machine performs the disas- 
sembly process in less than five minutes and, because no damage 
occurs to either part, assets are available for rework, which is less 
costly and time-consuming than building new parts. 


22520 (ORNL/FEMA-92/1) Electromagnetic pulse (EMP) 


survey of the Idaho State Emergency Operating Center, Boise, 
Idaho. Crutcher, R.|.; Buchanan, M.E.; Jones, R.W. Oak Ridge Na- 
tional Lab., TN (United States). Feb 1992. 67p. Sponsored by 


Federal Emergency Management Agency, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92014471. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to develop an engineering design 
package to protect the Federal Emergency Management Agency 
(FEMA) National Radio System (FNARS) facilities from the effects 
of high- altitude electromagnetic pulses (HEMPs). This report was 
developed specifically for the Idaho State Emergency Operating 
Center (EOC) in Boise, Idaho. It is highly probable that there will 
be a heavy dependence upon high-frequency (hf) radio communi- 
cations for long- haul communications following a nuclear attack on 
the continental United States, should one occur. To maintain the vi- 
ability of the FEMA hf radio network during such a situation, steps 
must be taken to protect the FNARS facilities against the effects of 
HEMP that are likely to be created in a nuclear confrontation. The 
solution must than be to reduce HEMP-induced stresses on the 
system by means of tailored retrofit hardening measures using 
commercial protection devices when available. It is the intent of 
this report to define the particular hardening measures that will 
minimize the susceptibility of system components to HEMP effects. 
To the extent economically viable, protective actions have been 
recommended for implementation, along with necessary changes 
or additions, during the period of the FNARS upgrade program. 
This report addresses electromagnetic pulse (EMP) effects only 
and disregards any condition in which radiation effects may be a 
factor. It has been established that, except for the source region of 
a surface burst, EMP effects of high-altitude bursts are more se- 
vere than comparable detonations in either air or surface regions. 
Any system hardened to withstand the more extreme EMP environ- 
ment will survive the less severe EMP conditions. The threatening 
environment will therefore be limited to HEMP situations. 


22521 (SAND-91-2488) Evaluation tests of the SECURE 
1000 scanning system. Kenna, B.T.; Murray, D.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Apr 1992. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92013773. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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The SECURE 1000 system was evaluated as a contraband de- 
tector. The evaluation was similar to developmental testing and 
was not an operational evaluation. The test was composed of a 
safety evaluation, and three target material tests: (1) explosives, 
(2) illegal chemical substances, and (3) weapons and special nu- 
clear materials (SNM) container. Written records were made of all 
tests. The conduct of the tests were recorded on video tape and 
x-ray images were recorded on computer discs. The safety evalua- 
tion demonstrated that the dose from SECURE 1000 is 2 + 1 
microrem. Results from the other tests indicate that the SECURE 
1000 does have applicability to contraband detection, i.e. detection 
of explosives, weapons, SNM containers, and illegal chemicals. 


22522 (SAND-91-2829C) The new Sandia Primary Stan- 
dards Facility. Braudaway, D.W. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920884-1: 1992 national conference of 
standards laboratories workshop and symposium, Washington, DC 
(United States), 2-6 Aug 1992). Order Number DE92013425. 
Source: OSTI; NTIS; GPO Dep. 

A new facility is being constructed for the Primary Standards 
Laboratory (PSL) at Sandia National Laboratories in Albuquerque, 
New Mexico. Features of the final design are at the state of the art 
and were developed over a number of years of study and design 
effort. Based on experience and evaluation of anticipated needs, a 
philosophy was established for the design and followed through the 
effort. A temperature control limit of +0.01°C is required for some 
of the dimensional measuring spaces; isolation from vibration and 
electromagnetic interference (EMI) are required for all measure- 
ment spaces. The requirements for the facility and the principal 
design features are presented. 4 refs. 


22523 (UCRL-JC—109724) Race horses vs work horses: 
Competition between the nuclear labs in the 1950s. 
Francis, S. Lawrence Livermore National Lab., CA (United States). 
[1992]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-920259-2: 
Decade of innovation workshop, Livermore, CA (United States), 
19-21 Feb 1992). Order Number DE92014778. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document provides a discussion of the missions and re- 
search programs of Los Alamos National Laboratory and Lawrence 
Livermore National Laboratory and details the ition between 
the two nuclear weapons laboratories in the 1950's. (Fl) 


22524 (UCRL-MA-109617) LS-11 Down Hole Alignment 
System upgrade. Thompson, W.M. Lawrence Livermore National 
Lab., CA (United States). Sep 1991. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92013976. Source: OSTI; NTIS; GPO Dep. 

This document is designed to identify, address, and document 
the new functions desired on the Down Hole Alignment Systems. It 
identifies the changes made to the system to accommodate these 
new functions and additionally triggered the writing of: Users 
Guide, Pre-Upgrade Software Documentation/Engineers Reference, 
and Upgraded Software Documentation/Engineers Reference, as 
well as some desperately needed overall system documentation 
and procedures which are included in this document. 
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22525 (EGG—10617-6077) Kirtland Operations progress re- 
port, January-March 1991. EG and G Energy Measurements, 
Inc., Albuquerque, NM (United States). Kirtland Operations. [1991]. 
47p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO8-88NV10617. (KO-187-91). Order Number 
DE92014298. Source: OSTI; NTIS; GPO Dep. 

Kirtland Operations (KO) is an integral part of EG&G Energy 
Measurements, Inc., whose primary mission is to support the US 
Department of Energy’s (DOE's) programs in weapons develop- 
ment and testing and in nuclear safeguards and security. KO 
performs much of its work in close coordination with and often at 
the technical direction of Sandia National Laboratories. In addition 
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to aiding Sandia’s weapons programs, KO provides a wide spec- 
trum of technical support to other Sandia activities, particularly their 
safeguards, security, and treaty verification programs. Support is 
also provided to other elements of the Department of Energy com- 
munity and to other federal agencies, primarily in weapons testing 
and safeguards. This report documents our support to these por- 
grams from January to March 1991. 


22526 (UCRL-53929-90) Nuclear test-experimental science 
annual report, Fiscal year 1990. Struble, G.L.; Middleton, C.; An- 
derson, S.E.; Cherniak, J.; Donohue, M.L.; Francke, A.; Hedman, 
l.; Kirvel, R.D. (eds.). Lawrence Livermore National Lab., CA 
(United States). 1991. 194p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE92014082. Source: OSTI; NTIS; INIS; GPO Dep. 

Fiscal year 1990 was another year of outstanding accomplish- 
ments for the Nuclear Test-Experimental Science (NTES) Program 
at Lawrence Livermore National Laboratory (LLNL). We continued 
to make progress to enhance the experimental science in the 
Weapons Program and to improve the operational efficiency and 
productivity of the Nuclear Test Program. 


22527 (UCRL-JC—109448) Differences in coupling between 
chemical and nuclear explosions. Glenn, L.A. Lawrence Liver- 
more National Lab., CA (United States). 30 Apr 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9205166-—1: DOE/LLNL verifica- 
tion symposium on technologies for monitoring nuclear tests 
related to weapons proliferation, Las Vegas, NV (United States), 6- 
7 May 1992). Order Number DE92014806. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The teleseismic amplitude resulting from an underground explo- 
sion is proportional to the asymptotic value of the reduced 
displacement potential (goo) or, in physical terms, to the perma- 
nent change in volume measured anywhere beyond the range at 
which the outgoing wave has become elastic. goo decreases with 
increasing initial cavity size (ro) until the cavity is large enough to 
preclude inelastic behavior in the surrounding rock, at which point 
no further decrease occurs. With nuclear explosions, doo can also 
be reduced by decreasing the initial cavity size over a certain 
range. This occurs because, in this range of rpW-'/> (where W is 
the yield) the thermal pressure in the surrounding medium in- 
creases much more slowly than does the thermal energy. With 
chemical explosions, by contrast, rpW-'/? cannot be decreased 
below the fully tamped limit because the energy density is bounded 
above. Moreover, for the most of the cavity expansion period the 
ratio of specific heats of the chemical explosion products is sub- 
stantially higher than the equivalent ratio in a nuclear explosion, so 
that the cavity pressure in the former case is higher as well and 
this further amplifies the differences between the two. Calculations 
show that the teleseismic amplitude could be as much as 50% 
higher for an equivalent tamped chemical explosion in salt than 
was observed in the SALMON nuclear event. 
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22528 (CONF-9007134—, pp. 165-174) An expert system for 
tuning particle beam accelerators. Lager, D.L.; Brand, H.R.; 
Maurer, W.J. Lawrence Livermore National Lab., CA (United 
States). Sep 1990. From DARPA workshop on software tools for 
distributed intelligent control systems; Pacifica, CA (United States); 
17-19 Jul 1990. In Proceedings of the Workshop on software tools 
for distributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

The authors have developed an expert system that acts as an 
intelligent assistant to operators tuning a particle beam accelerator. 
The system incorporates three approaches to tuning: (1) Duplicat- 
ing within a software program the reasoning and the procedures 
used by an operator to tune an accelerator. This approach has 
been used to steer particle beams through the transport section of 
LLNL’s Advanced Test Accelerator and through the injector section 
of the Experimental Test Accelerator. (2) Using a model to simulate 
the position of a beam in an accelerator. The simulation is based 
on data taken directly from the accelerator while it is running. This 
approach will ultimately be used by operators of the Experimental 
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Test Accelerator to first compare actual and simulated beam perfor- 
mance in real time, next to determine which set of parameters is 
optimum in terms of centering the beam, and finally to feed those 
parameters to the accelerator. Operators can also us the model to 
determine if a component has failed. (3) Using a mouse to manu- 
ally select and control the magnets that steer the beam. Operators 
on the ETA can also use the mouse to call up windows that display 
the horizontal and vertical positions of the beam as well as its cur- 
rent. 


22529 (LA-12004-C, pp. 381-383) Wake potentials and 
impedances for the ATA induction cell. Craig, G.D. (Lawrence 
Livermore National Lab., CA (United States)). Los Alamos National 
Lab., NM (United States). Mar 1991. DOE Contract W-7405-ENG- 
48. (CONF-9009123-: 1990 Linear accelerator conference, 
Albuquerque, NM (United States), 9-14 Sep 1990). In Proceedings 
of the 1990 linear accelerator conference. 845p. Order Number 
DE91009298. Source: OSTI; NTIS; INIS. 

The AMOS Wakefield Code is used to calculate the impedances 
of the induction cell used in the Advanced Test Accelerator (ATA) 
at Livermore. The author presents the wakefields and impedances 
for multipoles m = 0, 1 and 2. The ATA cell is calculated to have a 
maximum transverse impedance of approximately 1,000 Q/m at 
875 MHz with a quality factor Q = 5. The sensitivity of the 
impedance spectra to modeling variations is discussed. 


22530 (LA-12004-C, pp. 384-386) Application of linear mag- 
netic loss model of ferrite to induction cavity simulation. 
DeFord, J.F. (Lawrence Livermore National Lab., CA (United 
States)); Kamin, G. Los Alamos National Lab., NM (United States). 
Mar 1991. DOE Contract W-7405-ENG-48. (CONF-9009123—: 
1990 Linear accelerator conference, Albuquerque, NM (United 
States), 9-14 Sep 1990). In Proceedings of the 1990 linear acceler- 
ator conference. 845p. Order Number DE91009298. Source: 
OSTI; NTIS; INIS. 

A linear, frequency independent model of the rf properties of un- 
biased, soft ferrite has been implemented in finite-difference, 
time-domain, electromagnetic simulation code AMOS for the pur- 
poses of studying linac induction cavities. The simple model 
consists of adding a magnetic conductivity term (cmH) to Faraday’s 
Law. The value of om that is appropriate for a given ferrite at a 
particular frequency is obtained via an rf reflection experiment on a 
very thin ferrite toroid in a shorted coaxial line. It was found that in 
the frequency range 100 to 1,000 MHz, the required value of om 
varies only slightly (< 10%), and so the authors approximated it as 
a frequency independent parameter in AMOS. A description of the 
experimental setup and the technique used to extract the complex 
p from the measurements is described. The model has been used 
to study the impedances of the DARHT induction cavity, and com- 
parisons between these experimental measurements and AMOS 
calculations is presented. Implementation of a frequency depen- 
dent version of this model in AMOS is being pursued, and a 
discussion of this effort is given. 


22531 (LA-12004-C, pp. 739-742) A linear accelerator in 
space - The beam experiment Aboard Rocket. O'Shea, P.G. 
(Los Alamos National Lab., NM (United States)); Butler, T.A.; 
Lynch, M.T.; McKenna, K.F.; Pongratz, M.B.; Zaugg, T.J. Los 
Alamos National Lab., NM (United States). Mar 1991. (CONF- 
9009123-: 1990 Linear accelerator conference, Albuquerque, NM 
(United States), 9-14 Sep 1990). In Proceedings of the 1990 linear 
accelerator conference. 845p. Order Number DE91009298. 
Source: OSTI; NTIS; INIS. 

On July 13, 1989 the BEAM experiment Aboard Rocket (BEAR) 
linear accelerator was successfully launched and operated in 
space. The flight demonstrated that a neutral hydrogen beam could 
be successfully propagated in an exoatmospheric environment. 
The accelerator, which was the result of an extensive collaboration 
between Los Alamos National Laboratory and industrial partners, 
was designed to produce a 10 mA (equivalent), 1 MeV neutral hy- 
drogen beam in 50 ys pulses at 5 Hz. The major components were 
a 30 kev H- injector a 1 MeV radio frequency quadrupole, two 425 
Mhz RF amplifiers, a gas cell neutralizer, beam optics, vacuum 
system and controls. The design was strongly constrained by the 
need for a lightweight rugged system that would survive the rigors 





of launch and operate autonomously. Following the flight the accel- 
erator was recovered and operated again on the laboratory. 


22532 (LA-12295-MS) Evolution in strategic forces and 
doctrine. Canavan, G.H. Los Alamos National Lab., NM (United 
States). May 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92014000. Source: OSTI; NTIS; GPO Dep. 

The era of the deterrence through the threat of retaliation is end- 
ing. Strategic defense opens new options for deep reductions 
without loss of stability, which could be a guide for shifting from the 
residual forces from the offensive era into those appropriate for a 
multipolar world. There are strong arguments for retiring missiles 
under the cover of missile defenses and returning to fewer but 
more capable aircraft for strategic roles. Developing the technolo- 
gies for theater and strategic defenses could largely eliminate the 
incentive for the development of missiles by the third world and 
shift their efforts into more stabilizing areas. 20 refs. 
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22533 (ORNL-6706) Environmental Sciences Division an- 
nual progress report for period ending ber 30, 1991. 
Oak Ridge National Lab., TN (United States). Apr 1992. 300p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92014914. Source: 
OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3826. 

This progress report summarizes the research and development 
activities conducted in the Environmental Sciences Division of Oak 
Ridge National Laboratory during the period October 1, 1990, 
through September 30, 1991. The report is structured to provide 
descriptions of current activities and accomplishments in each of 
the division's major organizational units. Following the sections de- 
scribing the organizational units is a section devoted to lists of 
information necessary to convey the scope of the work in the divi- 
sion. The Environmental Sciences Division (ESD) at Oak Ridge 
National Laboratory (ORNL) conducts environmental research and 
analyses associated with both energy technology development and 
the interactions between people and the environment. The division 
engages in basic and applied research for a diverse list of spon- 
sors. While the US Department of Energy (DOE) is the primary 
sponsor ESD staff also perform research for other federal agen- 
cies, state agencies, and private industry. The division works 
collaboratively with federal agencies, universities, and private orga- 
nizations in achieving its research objectives and hosts a large 
number of visiting investigators from these organizations. Given the 
diverse interdisciplinary specialization of its staff, ESD provides 
technical expertise on complex environmental problems and ren- 
ders technical leadership for major environmental issues of national 
and local concern. This progress report highlights many of ESD’s 
accomplishment in these and other areas in FY 1991. 
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Refer also to citation(s) 20642, 20780, 20783, 20784, 20785, 
20786, 20787, 20788, 20789, 20790, 20791, 20792, 20793, 20794, 
20795, 20796, 20797, 20966, 20997, 21087, 21095, 21115, 21175, 
21310, 21512, 21542, 21636, 21647, 21700, 21712, 21720, 21787, 
21790, 21796, 21948, 21952, 22614, 22629, 22664, 22671, 22724, 
22809, 22835, 22837, 22846, 22858, 22861, 22862, 23373, 23376, 
23381, 23383, 23389, 23393 


22534 (AUC-IES-R-90-43) Controlling emissions. Chris- 
tensen, E.S. (Aalborg Universitetscenter. Institute of Production 
(DK)). Aalborg Universitetscenter (Denmark). Inst. for Elektroniske 
Systemer. Dec 1990. 93p. Order Number DE92518880. Source: 
OSTI; NTIS (US Sales Only). 

The report incorporates the economic aspects of the control pro- 
cedure and aims at developing an optimal plan for the control of 
one or more sources of pollution by a cost-benefit analysis. The 
economic optimal is seen from the point of view of the society. The 
type of problem considered is one where the aim is to limit the 
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total amount of material emitted, i.e. the mean value of the distribu- 
tion of emissions, measured as e.g. mg/h, is the object of control. 
Measurements are assumed to follow a log-normal distribution. A 
set of data consisting of 263 observations of emission of dust from 
municipal solid waste burning plants is the practical example used 
to illuminate the theoretical developments. The problem is formu- 
lated in a Bayesian framework. The situation with one source is 
considered, assuming that the distribution of emission values does 
not change in the considered period of time unless the control pro- 
cedure shows the need of technological adjustments of the source. 
Fundamental economic assumptions and rules of making decisions 
are formulated, and estimation of the prior distribution of the state 
of the source is discussed. The allocation of observations between 
two sources are considered in a decision theoretical setup. A dy- 
namic model for the effect of aging is proposed, technological 
"wearout” into consideration. The behaviour of the system under a 
scheduled plan of observation with equidistant time intervals is 
considered, and a suggestion for fixing intensity of observations is 
given. The developed theory is discussed in connection with the 
data concerning the content of dust in flue gas. (AB) (23 refs.). 


22535 (BNL-47392) Application of free-air CO, enrichment 
(FACE) technology to a forest canopy: A simulation study. 
Lipfert, F.W. (Brookhaven National Lab., Upton, NY (United 
States)); Hendrey, G.R.; Lewin, K.L.; Alexander, Y. Brookhaven 
National Lab., Upton, NY (United States). Mar 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-920814—4: 9. world clean air congress 
and exhibition: towards the year 2000 - critical issues in the global 
environment, Montreal (Canada), 30 Aug - 4 sep 1992). Order 
Number DE92013308. Source: OSTI; NTIS; INIS; GPO Dep. 

Forest ecosystems constitute an important part of the planet's 
land cover. Understanding their exchanges of carbon with the 
atmosphere is crucial in projecting future net atmospheric CO>2 in- 
creases. It is also important that experimental studies of these 
processes be performed under conditions which are as realistic as 
possible, particularly with respect to photosynthesis and evapotran- 
spiration. New technology and experimental protocols now exist 
which can facilitate studying an undisturbed forest canopy under 
long-term enriched CO, conditions. The International Geosphere 
Biosphere Program of the International Council of Scientific Unions 
has established a subprogram on Global Change and Terrestrial 
Ecosystems (GCTE). This program is driven by two major con- 
cerns: to be able to predict the effects of global change on the 
Structure and function of ecosystems, and to predict how these 
changes will control both atmospheric CO2 and climate, through 
various feedback pathways. Brookhaven National Laboratory (BNL) 
has developed a system for exposing field-grown plants to con- 
trolled elevated concentrations of atmospheric gases, without use 
of confining chambers that alter important atmospheric exchange 
processes. This system, called FACE for Free Air CO2 Enrichment. 
This paper focuses on the fluid mechanics of free-air fumigation 
and uses a numerical simulation model based on superposed 
gaussian plumes to project how the present ground-based system 
could be used to fumigate an elevated forest canopy. 


22536 (BNL-47418) Efficiencies of free-air gas fumigation 
devices. Lipfert, F.W.; Hendrey, G.R.; Lewin, K.F.; Nagy, J. 
Brookhaven National Lab., Upton, NY (United States). Mar 1992. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920814-3: 9. world clean air 
congress and exhibition: towards the year 2000 - critical issues in 
the global environment, Montreal (Canada), 30 Aug - 4 sep 1992). 
Order Number DE92013037. Source: OSTI; NTIS; GPO Dep. 

One of the key uncertainties relative to future increases in atmo- 
spheric CO2 is the extent to which growth in future emissions will 
be accommodated by increased uptake by terrestrial vegetation, 
the so-called “fertilization” effect. Research on this issue is cur- 
rently pursued by many research groups around the world, using 
various experimental protocols and devices. These range from leaf 
cuvettes to various types of enclosures and glass-houses to vari- 
ous types of open-field gas enrichment or fumigation systems. As 
research priorities move from crops to forests and natural ecosys- 
tems, these experimental devices tend to become large and 
enrichment gas (i.e., CO) requirements and costs become a major 
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factor in experimental design. This paper considers the relative effi- 
ciencies of gas usage for different types of systems currently in 
use. One of these is the Free Air CO2 Enrichment System (FACE) 
designed and developed at Brookhaven National Laboratory (BNL). 
In this paper, we develop some nondimensional groups of parame- 
ters for the purpose of characterizing performance, i.e., enrichment 
gas usage. These nondimensional groups are then used as figures 
of merit and basically allow the required flow rates of COz to be 
predicted based on the geometry of the device, wind speed, and 
the incremental gas concentration desired. The parameters chosen 
to comprise a useful nondimensional group must not only have the 
correct dimensions, they must also represent an appropriate physi- 
cal relationship. 


22537 (BNL-52322) Brookhaven National Laboratory site 
environmental report for calendar year 1990. Miltenberger, R.P.; 
Royce, B.A.; Naidu, J.R. Brookhaven National Lab., Upton, NY 
(United States). Jan 1992. 243p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE92013706. Source: OSTI; NTIS; INIS; GPO Dep. 
Brookhaven National Laboratory (BNL) carries out basic and ap- 
plied research in the following fields: high-energy nuclear and solid 
state physics; fundamental material and structure properties and 
the interactions of matter; nuclear medicine, biomedical and 
environmental sciences; and selected energy technologies. In con- 
ducting these research activities, it is Laboratory policy to protect 
the health and safety of employees and the public, and to minimize 
the impact of BNL operations on the environment. This document 
is the BNL environmental report for the calendar year 1990 for the 
safety and Environmental Protection division and corners topics on 
effluents, surveillance, regulations, assessments, and compliance. 


22538 (CONF-920389—Abst., pp. 1, Paper 2) Non-CH,, non- 
CO, carbon emission from landscape surfaces. Hoffman, W.A. 
Jr. (Oak Ridge National Lab., TN (United States)); Hanson, P.J. 
Oak Ridge National Lab., TN (United States). Mar 1992. From 3. 
annual Walker Branch watershed research conference; Oak Ridge, 
TN (United States); 26-27 Mar 1992. In Third annual Walker 
Branch Watershed research symposium. Program and abstracts. 
53p. Order Number DES2010786. Source: OSTI; NTIS. 

Respiration (CO2) and decay (CH,) are known sources of atmo- 
spheric carbon in the landscape. Other gas phase compounds 
often present include ethene (CoH,4), isoprene (CsHg), and a 
number of terpenes (C;oH16)n. The authors have developed a trap- 
purge-cryofocus GC system that may allow an integration of total 
carbon efflux (C2-C,) in any landscape. Coupled with mass 
spectrometry, the system will allow specific eluent compound iden- 
tification and it is not restricted to hydrocarbons. 


22539 (CONF-920389—Abst., pp. 1, Paper 3) Deposition to 
edges and gaps in forests: Results of throughfall studies in 
the Smoky Mountains and at WBW. Lindberg, S.E. (Oak Ridge 
National Lab., TN (United States)); Owens, J.G.; Beadle, R. Oak 
Ridge National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

An extensive network for collection of precipitation events was 
used to measure hydrologic, SO,?-, and NO37~ fluxes in rain and 
in throughfall beneath the canopies of several forest stands on 
Clingman’s Dome in the Great Smoky Mountains National Park 
during 1989 and 1990. The throughfall data were used as deposi- 
tion surrogates to quantify trends in atmospheric deposition to 
sapling trees growing in forest gaps and to the mature forest 
canopy surrounding each gap. Total hydrologic and ion fluxes be- 
neath the forest edge during the growing season exceeded fluxes 
to the adjacent gap by as much as a factor of 3. Water and SO,?- 
fluxes were up to two times greater at the cloud-prone 1,940-m site 
than at 1,720 m. However, throughfall NO,~— fiuxes were about 
30% higher at 1,720 m. This site receives greater dry deposition 
because of its ridgetop location, resulting in exposure to higher 
wind speeds and gust penetration. Estimates of SO,2- deposition 
from cloud impaction based on cloud chemistry data were consis- 
tent with net throughfall SO,?- fluxes at the forest edge, but 
greatly exceeded NTF SO,?- at the gap. The results of this study 
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are compared briefly with those from a short-term study of through- 
fall fluxes across several transects at WBW performed during the 
summer of 1991. The purpose of this study was to quantify trends 
in SO,4?2- deposition under different conditions of slope, aspect, 
canopy type, and LAI. 


22540 (CONF-920389-—Abst., pp. 1, Paper 4) Alr/surtace 
exchange of mercury in forests. Lindberg, S.E. (Oak Ridge Na- 
tional Lab., TN (United States)); Turner, R.R.; Hanson, P.J.; 
Meyers, T.P.; Owens, J.G.; Stratton, W. Oak Ridge National Lab., 
TN (United States). Mar 1992. From 3. annual Walker Branch wa- 
tershed research conference; Oak Ridge, TN (United States); 
26-27 Mar 1992. In Third annual Walker Branch Watershed re- 
search symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

Using a multiple resistance model which treats the forest canopy 
as a single big leaf, and measured weekly mean atmospheric con- 
centrations of elemental Hg vapor (Hg°), the authors previously 
estimated Hg inputs to the forest at WBW. These estimates plus 
very limited measurements of wet deposition suggested that dry 
deposition of Hg® is controlled by stomatal uptake, and may be the 
dominant input process in this forest during the summer. However, 
these conclusions are characterized by large uncertainties associ- 
ated with several assumptions. They are addressing these 
uncertainties in a new project in which several approaches are 
used to improve their understanding of the dry deposition process. 
The ‘big leaf’ model is currently being enhanced at ATDD with the 
capability to simulate a 20-layer canopy, utilizing modified canopy 
radiative transfer and wind profile models to estimate stomatal con- 
ductance and leaf boundary layer resistances for each layer. They 
have completed a 1-year study of Hg concentrations in precipita- 
tion collected as wet-only events at WBW, allowing for a much 
improved estimate of the wet deposition flux. The stomatal conduc- 
tances of Hg® for several tree species will be measured during 
upcoming experiments in controlled plant exposure chambers un- 
der various conditions. As a check on the modeled dry deposition 
rates, they have initiated an exploratory study of Hg fluxes in 
throughfall events (TF) at WBW. Initial results suggest significant 
increases in the Hg concentration in TF relative to rain resulting in 
fluxes in net TF (TF-rain) on the order of 100-200 ng m-. Assum- 
ing that Hg in NTF represents wash off of dry deposited Hg which 
has accumulated between rain events, the data yield apparent dry 
deposition fluxes that are of the same magnitude as those resulting 
from initial modeling work. 


22541 (CONF-920389—Abst., pp. 1, Paper 5) Methane emis- 
sion rates from a sanitary landfill. Meyers, T.P. (National 
Oceanic and Atmospheric Administration, Oak Ridge, TN (United 
States)); Matt, D.R.; Hovde, C.; Stanton, A.C. Oak Ridge National 
Lab., TN (United States). Mar 1992. From 3. annual Walker Branch 
watershed research conference; Oak Ridge, TN (United States); 
26-27 Mar 1992. In Third annual Walker Branch Watershed re- 
search symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

A newly developed CH, sensor, based on the absorption of radi- 
ation generated with a near-infrared InGaAsP diode laser, was 
used to assess the magnitude CH, fluxes emanating from a clay- 
capped sanitary landfill located on the Y-12 reservation. A direct 
measurement of the CH, flux was obtained using the eddy correla- 
tion method. From the nine half-hourly periods of data, the average 
flux of CH, was 265 mg m~? hr-' (16 mmol m-* hr-") with a co- 
efficient of variation of 25%. The landfill site was also a source of 
CO, with an average of 0.15 mg m-? s~'. A spectral analyses of 
the data collected from the CO2, H2O and CH, sensors showed a 
strong similarity in the turbulent transfer mechanisms. The mea- 
sured CH, fluxes are 20-50 times greater than those observed 
over rice paddies and natural wetlands. 


22542 (CONF-920389—Abst., pp. 1, Paper 7) Land-use 
changes as an indicator of regional CO, fluxes. Dale, V.H. 
(Oak Ridge National Lab., TN (United States)); Southworth, F.; 
Pediowski, M.A.; O'Neill, R.V. Oak Ridge National Lab., TN (United 
States). Mar 1992. From 3. annual Walker Branch watershed re- 
search conference; Oak Ridge, TN (United States); 26-27 Mar 








1992. In Third annual Walker Branch Watershed research sympo- 
sium. Program and abstracts. 53p. Order Number DE92010786. 
Source: OSTI; NTIS. 

Land-use change is one of the major factors affecting global en- 
vironmental conditions. Modeling land-use change requires 
combining socio-economic and ecological factors because socio- 
economic forces frequently initiate land-use change and are 
affected by the subsequent ecological degradation. A modeling 
system is being developed that integrates submodels of human 
colonization and ecological impacts to estimate patterns and rates 
of deforestation under different immigration and road development 
scenarios. The model simulates the effects of colonization on land 
use change. The simulation modeling system is applied to the 
Brazilian state of Rondonia where deforestation has increased at a 
faster rate over the past two decades than anywhere else in the 
world. The model projections suggest that land management can 
both reduce carbon release and improve the length of time farmers 
are able to remain on the land. The model provides a tool to 
evaluate the spatial and temporal implications of various land man- 
agement options. Data from interviews with local farmers and 
remote sensing provide validation for the model projections. 


22543 (CONF-920389—Abst., pp. 1, Paper 21) Increased 
growth efficiency and compensatory responses of yellow- 
poplar trees in elevated CO2. Norby, R.J. (Oak Ridge National 
Lab., TN (United States)); Gunderson, C.A.; Wullschleger, S.D.; 
O'Neill, E.G.; McCracken, M.K. Oak Ridge National Lab., TN 
(United States). Mar 1992. From 3. annual Walker Branch water- 
shed research conference; Oak Ridge, TN (United States); 26-27 
Mar 1992. In Third annual Walker Branch Watershed research 
symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

Increased forest growth could provide an additional sink for glob- 
ally rising atmospheric CO2 concentrations. To test whether 
short-term stimulations of tree growth by elevated CO2 can be sus- 
tained without additional inputs of other environmental resources, 
yellow-poplar (Liriodendron tulipitera) seedlings were planted within 
open-top field chambers in May, 1989. The plants were exposed 
continuously for most of three growing seasons (April to November) 
to regulated levels of CO2 enrichment: ambient, ambient + 150 
pmol mol—', and ambient + 300 umol mol-', with two replicate 
chambers per treatment. The yellow-poplar saplings were har- 
vested in August, 1991. Growth efficiency, or the annual increment 
of stem mass per unit leaf area, increased significantly with rising 
CO, concentrations, but leaf area tended to decrease with CO. 
enrichment and the effects of CO. on tree biomass were modest 
and not significant. The increase in growth efficiency was attributed 
to a sustained increase in photosynthesis, coupled with a lower 
rate of foliar respiration in the CO2-enriched trees. Fine root mass 
increased in elevated CO2, possibly a compensatory response to 
lower nitrogen concentration in the leaves of COz-enriched trees. 
Compensatory responses in leaf and fine root production reduced 
the potential increase in carbon storage in elevated CO>. 


22544 (CONF-920389—Abst., pp. 1, Paper 23) Respiratory 
cost of growth and maintenance in leaves of yellow-poplar 
exposed to CO, enrichment. Wullschleger, S.D. (Oak Ridge Na- 
tional Lab., TN (United States)); Norby, R.J.; Gunderson, C.A. Oak 
Ridge National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

The authors have established a 4-year field study of tree re- 
sponses to elevated CO2 in which they can examine whether leaf 
respiration is affected by CO2 enrichment. Yellow-poplar (Lirioden- 
dron tulipifera L.) seedlings were planted into the ground within six 
open-top chambers in May 1989. During 1991, rates of leaf respi- 
ration and the kinetics of leaf growth were measured. Despite no 
effect of CO2 on leaf area expansion or relative growth rate, 
increasing the CO, concentration to +150 or +300 umol mol—' de- 
creased respiration by 28 to 45% compared with those of 
ambient-grown plants. More specifically, it was found that the 
growth coefficient was reduced 19% by CO. enrichment and that 
the maintenance coefficient was decreased by 34% compared with 
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the coefficients of leaves from ambient-grown controls. These re- 
ductions were correlated with a decline in nitrogen for leaves from 
the higher CO2 concentrations. Simulation studies indicated that 
leaf respiration integrated over a 50-d life span was reduced 21 to 
26% for a leaf exposed to +150 or +300 umol mol-' CO. com- 
pared with one grown at ambient CO, conditions. These reductions 
were strongly driven by decreasing maintenance respiration, 
whereas the contribution of decreasing growth respiration was 
largely offset by greater leaf dry weight. 


22545 (CONF-920389—Abst., pp. 1, Paper 25) Comparative 
response of northern red oak seedlings and mature trees to 
ozone. Wulischieger, S.D. (Oak Ridge National Lab., TN (United 
States)); Edwards, G.S.; Kelly, J.M. Oak Ridge National Lab., TN 
(United States). Mar 1992. From 3. annual Walker Branch water- 
shed research conference; Oak Ridge, TN (United States); 26-27 
Mar 1992. In Third annual Walker Branch Watershed research 
symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

During 1990, the Tennessee Valley Authority established an 
ozone-exposure facility within a northern red oak (Quercus rubra 
L.) seed orchard at Norris, TN, in which three 9.2-m tall open-top 
chambers enclosed 25-yr-old trees and three smaller chambers en- 
closed 24 potted half-sib seedlings. Subambient, ambient, and 
twice-ambient concentrations of ozone were applied to designated 
seedlings and mature trees during September and October of 1990 
and from April through October in 1991. The focus of this ex- 
ploratory phase of the study was to identify possible trends and 
obvious differences between mature trees and seedlings, both in 
terms of growth and physiology, and in response to ozone. Ozone 
treatments had no consistent effect on the gas-exchange rates of 
seedlings, but the twice-ambient ozone treatment decreased net 
photosynthesis by 20% in the mature trees. This differential re- 
sponse between seedlings and mature trees to ozone could not be 
explained by differences in stomatal conductance, as leaves from 
both seedlings and mature trees exhibited similar conductances 
throughout the year. Despite the absence of an ozone effect on 
seedling photosynthesis, total biomass for seedlings grown under 
twice-ambient ozone was 15% less than that of seedlings grown at 
subambient ozone concentrations. 


22546 (CONF-920389—Abst., pp. 1, Paper 32) Aspects of the 
interaction between lon and soll under global change. 
Post, W.M. (Oak Ridge National Lab., TN (United States)); King, 
A.W.; Emanuel, W.R.; Pastor, J. Oak Ridge National Lab., TN 
(United States). Mar 1992. From 3. annual Walker Branch water- 
shed research conference; Oak Ridge, TN (United States); 26-27 
Mar 1992. In Third annual Walker Branch Watershed research 
symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

Responses of terrestrial ecosystems to a workd undergoing a 
change in atmospheric CO2 concentration presents a formidable 
challenge to a terrestrial ecosystem scientists. Strong relationships 
among climate, atmosphere, soils and biota at many different tem- 
poral and spatial scales make the understanding and prediction of 
changes in net ecosystem production (NEP) at a global scale diffi- 
cult. To adequately represent terrestrial systems in the global C 
cycle it is necessary to explicitly model the response of terrestrial 
systems to primary environmental factors. While considerable 
progress has been made experimentally and conceptually in as- 
pects of photosynthetic responses, and gross and net primary 
production, the application of this understanding to NEP at individ- 
ual sites is not well developed. This is an essential step in 
determining effects of plant physiological responses on the global 
C cycle. The authors use a forest stand succession model to ex- 
plore the effects of several possible plant responses to elevated 
atmospheric CO. concentration. These simulations show that 
ecosystem C storage can be increased by increases in individual 
tree growth rate, reduced transpiration, or increases in fine root 
production commensurate with experimental observations. 


22547 (DOE/ER/60372-7) Recent changes of weather 

In North America: Progress report, August 15, 1991- 
April 1, 1992. Kukla, G.J.; Gavin, J.E. Columbia Univ., Palisades, 
NY (United States). Lamont-Doherty ical Observatory. Apr 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract FG02-85ER60372. Order Number DE92014342. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of this report are (1) to analyze the time related 
changes and variability in the property and frequency of air masses 
and the weather extremes over North America; and, (2) to deter- 
mine to what degree the observed changes agree with the 
predictions based on climate models. Climate models predict a 
general increase of surface air temperature and drought over parts 
of the North American continent due to increased CO, concentra- 
tions. Regional climate change results in part from the changed 
frequency of the atmospheric and oceanic circulation patterns and 
partly from the changed properties of the different air mass types. 
We plan to investigate the changing frequency and properties of the 
air mass types focusing on moisture dependent variables and com- 
paring the findings with the results of numerical climate models. 


22548 {(DOE/ER/61010-T1) National Institute for Global 
Environmental Change: Semi-annual report, July 1, 1991- 
December 31, 1991. Werth, G.C. California Univ., Davis, CA 
(United States). 1 Apr 1992. 160p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC03-90ER61010. Order 
Number DE92013487. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is the Semi-Annual Report of the National Insti- 
tute for Global Environmental Change for the reporting period July 
1 to December 31, 1991. The report is in two parts. Part | presents 
the mission of the Institute, examples of progress toward that mis- 
sion, a brief description of the revised management plan, and the 
financial report. Part Il presents the statements of the Regional 


Center Directors along with progress reports of the projects written 
by the researchers themselves. 


22549 (DOE/ER/61012-2) Linkage of anthropogenic 
aerosol to clouds and climate: Progress report No. 2. Hudson, 
J.G. Nevada Univ., Reno, NV (United States). Desert Research 
Inst. 28 Jan 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG08-90ER61012. Order Number 
DE92013574. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report describes the monitoring being done to vali- 
date a linkage of anthropogenic aerosol to clouds and climate. 
Equipment and findings are reported. The equipment construction 
called for in the original proposal has now been competed. These 
instruments are the high temperature processor, the data acquisi- 
tion system for the direct Royco optical particle counter (OPC), and 
modifications to the formvar replicator. The main field effort during 
the past year has been the shipboard experiment SEAHUNT (Ship- 
trail Evolution Above High Updraft Naval Targets). There were also 
some laboratory and local ambient particle measurements and a 
surface field program on and near the California coast. The ship- 
board project was not anticipated in the original proposal but the 
laboratory and surface measurements were along the lines sug- 
gested in the original proposal. 


22550 (DOE/ER/61015-T1) Statistical examination of clima- 
tological data relevant to global temperature variation: 
Progress report, July 1991-January 1992. Gray, H.L.; Gunst, 
R.F.; Woodward, W.A. Southern Methodist Univ., Dallas, TX 
(United States). Dept. of Statistical Science. Jan 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-90ER61015. Order Number DE92013654. Source: OSTI; 
NTIS; GPO Dep. 

The research group at Southern Methodist University has been 
involved in the examination of climatological data as specified in 
the proposal. Our efforts have resulted in three papers which have 
been submitted to scholarly journals, as well as several other pro- 
jects which should be completed either during the next six months 
or next year. In the following, we discuss our results to date along 
with projected progress within the next six months. Major topics 
discussed in this progress report include: testing for trend in the 
global temperature data; (2) defining and estimating mean global 
temperature change; and, (3) the effect of initial conditions on au- 
toregressive models for global temperature data. 


22551 (DOE/ER/61064—2) A research program on radiative 
transfer mode! development in support of the ARM program: 
Progress report No. 2, 1 March 1991-1 April 1992. Clough, S.A. 
Atmospheric and Environmental Research, Inc., Cambridge, MA 
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(United States). 1 May 1992. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER61064. 
Order Number DE92014495. Source: OST!; NTIS; GPO Dep. 

Research continued on the development of a radiative transfer 
model. This report discusses the revised continuum model. The 
water vapor continuum plays an important role in atmospheric ra- 
diative transfer providing increased opacity between spectral lines 
over the full spectral region from the microwave to the visible. The 
continuum has a significant influence on atmospheric fluxes and 
cooling rates. Additionally the continuum is important to the physical 
solution of the inverse problem, the remote sensing of atmospheric 
state to retrieve temperature, water vapor, surface properties and 
other state parameters. There are two components to the contin- 
uum: The self-broadened continuum, dependent on the square of 
the partial pressure of water vapor, and the foreign-broadened con- 
tinuum, principally dependent on the product of the water vapor 
partial pressure and the total pressure. As a consequence the self 
broadened continuum tends to be more important in the lower at- 
mosphere while the foreign broadened continuum tends to be more 
important in the mid to upper troposphere. To address this situation 
and to improve overall accuracy, we have embarked on the devel- 
opment of an improved water vapor continuum model. 


22552 (DOE/ER/61198-T1) ARM tropical pacific experiment 
(ATPEX): Role of cloud, water vapor and convection feedbacks 
in the coupled ocean/atmosphere system: Progress report, 
September 1, 1991—-August 31, 1992. Ramanathan, V.; Barnett, 
T.P. California Univ., San Diego, La Jolia, CA (United States). 5 
Mar 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-91ER61198. Order Number 
DE92013772. Source: OSTI; NTIS; GPO Dep. 

We have initiated studies that include radiation model validation, 
improved treatment of the three-dimensional structure of cloud- 
radiation interactions, and sensitivity runs that will unravel the role 
of cloud-convection-radiation interactions in the Pacific Sear 
Surface Temperatures and the overlying Walker and Hadley circu- 
lation. The research program is divided into three phases: (1) 
radiation, (2) cloud parameterization issues; (3) feedback and 
ocean-atmosphere interactions. 


22553 (DOE/ID—-10342) 1990 INEL national emission stan- 
dards for hazardous air pollutants: Annual report, June 1991. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). May 1990. 
123p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-761D01570. Order Number DE92013946. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Protection Agency issued on December 15, 
1989 final rules governing air emissions of radionuclides. Require- 
ments concerning radionuclide emissions from Department of 
Energy Facilities are addressed under Title 40, Code Federal Reg- 
ulations (CFR) 61, Subpart H, “National Emission Standards for 
Emissions of Radionuclides other Than Radon From Department of 
Energy Facilities.” Section 61.94 of the regulations require that 
each DOE facility submit on an annual basis a report documenting 
compliance with the Subpart H requirements. This report ad- 
dresses the section 61.94 reporting requirements for operations at 
the Idaho National Engineering Laboratory (INEL) for calendar year 
1990. The Idaho Operations Office of the Department of Energy is 
the primary contact concerning NESHAPs compliance at the INEL. 


22554 (ENEA-RT-AMB-90-33) Design of automatic system 
for real time air monitoring of radioactive particulates. Mon- 
talto, M.; Giacomelli, R.; Nocente, M.; Bortoluzzi, S.; Spezzano, P. 
ENEA, Saluggia (Italy). Centro Ricerche Energia - Area Energia 
Ambiente e Salute. Sep 1991. 35p. (in Italian). (RT/AMB-—90-33). 
Order Number DE92526508. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Design of automatic system for real time air monitoring of ra- 
dioactive particulates are relate. Recommendations are made for 
design and operation of sampling conduits to minimize losses. By 
means of experimental equipment loss of particles in long sampling 
conduits, minimum detectable activity and efficiency of gamma ra- 
diation detectable are evaluated. 


22555 (ETDE-IT-92-47) Characterization of solid waste in- 
cinerator emissions. Di Palo, C.; Coronidi, M.; Zagaroli, M.; 





Zamora, P. ENEA, Casaccia (Italy). Area Energia Ambiente e 
Salute. 1991. 7p. (CONF-911265-—: 7. international conference on 
solid waste management and secondary materials, Philadelphia, 
PA (United States), 10-13 Dec 1991). Order Number DE92526450. 
Source: OSTI; NTIS (US Sales Only). 

In this paper, fly ash and solid residues produced by an incinera- 
tor of refuse derived fuel (RDF) are analyzed for polychlorinated 
dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs) and heavy 
metals. Furthermore, the content of that species in the fly ash and 
the concentration of hydrochloric acid and particulate in the gas 
stream are tested before and after the flue gas treatment system 
(wet scrubbing type) to determine the system's efficiency. Chemical 
analysis of the extracts is performed by high resolution gas chro- 
matography with mass-spectrometric detector (GC-MS) and atomic 
absorption spectroscopy. A description of the incinerator plant and 


of the flue gas treatment system is presented and the results are 
discussed. 


22556 (EUR-12333) 1. European quality assurance pro- 
gramme for sulphur dioxide and suspended particulates 
measurements. Payrissat, M. (Commission of the European Com- 
munities, Ispra (IT). Joint Research Centre); Rau, H.; Pfeiffer, W.; 
Buesing, J.; Zierock, K.H. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. 58p. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report describes intercomparison results obtained in the 
framework of the EC Directive 779/80 EEC fixing limit and guide 
values for SO2, Black Smoke (BS) and Total Suspended Particu- 
lates (TSP). In two quality assurance programmes, the calibrations 
and measurement procedures used in the Member States were 
compared to the procedures of the reference methods laid down in 
the Directive. Orientated towards laboratory intercomparisons, the 
first quality assurance programme (1985-86) aimed at testing the 
readings of the instruments using reference materials: air SO. mix- 
tures at low SO. concentration, BS and TSP filters at different 
darkness level and load. These materials were circulated among 
40 laboratories and 4 measuring stations. For SO2, on the aver- 
age, 90% of laboratories and 50% of network stations, provided 
results comparable with the SO, reference method (tetrachioro- 
mercurate pararosaniline, TCM method). Where the deviations 
exceeded + 10%, this was because of inappropriate handling of 
the calibration. For BS, largest deviations were caused by differ- 
ences in configurations of filter/reflectometer and of the conversion 
curves. For TSP, a conditioning procedure showed the necessary 
for a careful testing if the method of the Directive is not used. The 
reference materials for SO. and BS were found sufficiently stable. 
More difficulty have been found with TSP filters due to their fragility 
after repeated handling. 


22557 (EUR-12334) 2. European quality assurance pro- 
gramme for sulphur dioxide and suspended particulates 
measurements. Payrissat, M. (Commission of the European Com- 
munities, Ispra (IT). Joint Research Centre); Rau, H.; Stevenson, 
K.J.; Lingner, B. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1990. 66p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A first exercise with reference materials, circulating in national 
laboratories in the framework of the implementation of the Council 
Directive 80/779/EEC, has 27 measuring stations of the Member 
States visited by a JRC mobile laboratory, carried out a routine 
monitoring of SO2, black smoke and suspended particulates in par- 
allel with a comparison instrument. For each parameter, the 
comparison instrument was calibrated in the mobile laboratory and 
used in the site according to the (revised) reference method of the 
Directive. After a 24 hour intercomparison period, the reading of 
the instruments and the sampling equipments were checked sepa- 
rately. Two standard gas mixtures, showed that 80% of SO, 
specific analysers measured within + 20%. On the contrary, at the 
very low ambient concentrations measured, only 45% of the instru- 
ments showed a comparable reproducibility; more fluctuations were 
caused by the instability of the instruments base line. The standard 
solutions used for cross-checks showed, for total acidity and thorin 
methods, a generally good agreement between manual analysis 
procedures. However, the flowrates of the samplers, were respon- 
sible for number of ambient intercomparison differences. For black 
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smoke, the deviations of ambient intercomparison measurements 
were due to erroneous sampling flowrates, incomplete application 
of the procedures and questionable linearity of some reflectometers. 
For suspended particulates measured by gravimetry, the nine bal- 
ances checked showed a close agreement with standard weights. 


22558 §§ (EUR-12552/1) Radiological aspects of nuclear acci- 
dent scenarios. Volume 1 real-time emergency response 
systems post-Chernoby! action. Sinnaeve, J. (Commission of the 
European Communities, Brussels (BE)). Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 133p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the event of a nuclear accident, there is a need for a rapid as- 
sessment of the resulting levels of environmental contamination in 
order to facilitate decisions on possible countermeasures. Volume 
1 of this report covers the development of numerical models, in the 
form of software packages, to simulate atmospheric transport and 
deposition over various distances, and techniques for estimation of 
the resulting doses. 


22559 (EUR-12865) Activity of the JRC EMEP station 1989 
annual report. Leyendecker, W. (Commission of tne European 
Communities, Ispra (IT). Joint Research Centre); Brun, C.; Geiss- 
Horsch, H.; Serrini-Lanza, G. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. 47p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

SOz, NO2, and O3; have been monitored routinely in air, SO,, 
NO3, NH4, Cl, TSP, acidity and heavy metals in atmospheric par- 
ticulate material and SO,4, NO3, NH,4, Cl, Na, K, Ca, Mg, pH, 
electrical conductivity and acidity in atmospheric precipitation. Data 
for the meteorological parameters, wind direction, wind speed, tem- 
perature, relative humidity atmospheric pressure, precipitation and 
solar irradiation have been continuously collected. All data, forming 
a part of the required EMEP (Evaluation and Monitoring European 
Pollution) programme, have been transmitted to the EMEP data 
evaluation laboratory of the Chemical Co-ordinating Centre at the 
Norwegian Institute for Air Research (NILU), where they are used 
together with the data from all the participating countries of the 
EMEP programme to provide the background information 
necessary for the modelling of pollutant fluxes in Europe in the Co- 
operative Programme for Monitoring and Evaluation of the Long 
Range Transmission of Air Pollutants in Europe. 


22560 (EUR-12868) Annual Report 89. Environment insti- 
tute. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. 76p. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This is the first annual report of the Environment Institute at the 
Joint Research Centre, Ispra Site of the Commission of the Euro- 
pean Communities. Progress is reported up to the end of 1989 for 
the Specific Research Programmes (1988-1991) Environment Pro- 
tection, including research on environment chemicals, air pollution 
atmospheric transport, water quality, chemical waste, food and 
drug analysis, and Radioactive Waste Management, concentrating 
on safety assessment for final storage in geological formations, 
Moreover the Institute provided technical support to the implemen- 
tation of EC directives in the fields of chemicals, atmospheric 
pollution, water quality, chemical waste and radioactivity environ- 
mental monitoring (REM). Finally, miscellaneous activities related 
to work for third parties are reported and the participation of the In- 
stitute in the EUREKA and COST projects outlined. A list of 
associated laboratories, large installations and tables of human re- 
sources and finances complete the report. 


22561 (EUR-13013/1) Methods and codes for assessing 
the off-site con: of nuclear accidents. Volume 1. 
Kelly, G.N.; Luykx, F. (eds.). Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 612p. (CONF- 
9005113-: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). Source: OSTI; NTIS (US Sales Only); INIS. 

The Commission of the European Communities, within the 
framework of its 1980-84 radiation protection research programme, 
initiated a two-year project in 1983 entitled ‘methods for assessing 
the radiological impact of accidents’ (Maria). This project was con- 
tinued in a substantially enlarged form within the 1985-89 research 
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programme. The main objectives of the project were, firstly, to de- 
velop a new probabilistic accident consequence code that was 
modular, incorporated the best features of those codes already in 
use, could be readily modified to take account of new data and 
model developments and would be broadly applicable within the 
EC; secondly, to acquire a better understanding of the limitations 
of current models and to develop more rigorous approaches where 
necessary; and, thirdly, to quantify the uncertainties associated 
with the model predictions. This research led to the development of 
the accident consequence code Cosyma (COde System from 
MAria), which will be made generally available later in 1990. The 
numerous and diverse studies that have been undertaken in sup- 
port of this development are summarized in this paper, together 
with indications of where further effort might be most profitably di- 
rected. Consideration is also given to related research directed 
towards the development of real-time decision support systems for 
use in off-site emergency management. 


22562 (EUR-13013/1, pp. 3-18) The CEC research pro- 
gramme on methods for assessing the radiological impact of 
accidents (Maria). Kelly, G.N. (Commission of the European Com- 
munities, Brussels (BE)); Sinnaeve, J.; Luykx, F. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9005113—: Seminar on methods and codes for assessing 
the offsite consequences of nuclear accidents, Athens (Greece), 7- 
11 May 1990). In Methods and Codes for Assessing the off-site 
Consequences of Nuclear Accidents. Volume 1. 612p. Order Num- 
ber DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

The Commission of the European Communities, within the frame- 
work of its 1980-1984 Radiation Protection Research Programme, 
initiated a two-year project in 1983 entitled Methods for Assessing 
the Radiological Impact of Accidents (MARIA). This project was 
continued in a substantially enlarged form within the 1985-1989 Re- 
search Programme. The main objectives of the project were, firstly, 
to develop a new probabilistic accident consequence code that 
was modular, that incorporated the best features of those codes al- 
ready in use, that could be readily modified to take account of new 
data and mode developments and that would be broadly applica- 
ble within the EC; secondly, to acquire a better understanding of 
the limitations of current models and to develop more rigorous 
approaches where necessary; and, thirdly, to quantify the uncer- 
tainties associated with the model predictions. This research led to 
the development of the accident consequence code, COSYMA 
(COde SYstem from MAria), which will be made generally available 
later in 1990. The numerous and diverse studies that have been 
undertaken in support of this development are summarized in this 
paper, together with indications of where further effort might be 
most profitably directed. Consideration is also given to related re- 
search directed towards the develoment of real time decision 
support systems for use in off-site emergency management. 


22563 (EUR-13013/1, pp. 19-42) The structure and content 
of COSYMA. Ehrhardt, J. (Kernforschungszentrum Karlsruhe 
GmbH (DE). Inst. fuer Neutronenphysik und Reaktortechnik); Sim- 
monds, J. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (CONF-9005113-: Seminar on methods and 
codes for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

COSYMA (COde SYstem from MARIA) is a new program pack- 
age for assessing the off-site consequences of accidental releases 
of radioactivity from nuclear installations to atmosphere. It repre- 
sents a fusion of ideas and modules from the program system 
UFOMOD of KfK, the program MARC of NRPB, new model devel- 
opments and data libraries provided by other MARIA contractors. 
The flexible coding allows its problem-oriented adaptation to differ- 
ent sites, source terms, emergency plans, needs and capabilities 
of users in the various parts of Europe. The presentation gives a 
brief overview of the structure, the models and the endpoints in- 
cluded in COSYMA. 


22564 (EUR-13013/1, pp. 43-58) Some aspects of model- 
ling dispersion and deposition in the context of probabilistic 
consequence assessment. Underwood, B.Y. (UKAEA Safety and 
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Reliability Directorate, Culcheth (GB)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113—: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

The work undertaken at SRD within the 1985-89 MARIA 
programme examined aspects of the simplified approaches to mod- 
elling dispersion and deposition used in probabilistic consequence 
assessment (PCA) in order to assess their limitations and formu- 
late appropriate modifications where necessary. The dry deposition 
of particles and gases to vegetation was investigated. A mathemat- 
ical model was developed as a framework for delineating these 
dependencies and was tested against experimental data. The prob- 
lem of defining an urban deposition velocity were examined. A 
fundamental examination of puff-trajectory modelling was under- 
taken. The potential impact of foggy weather on deposition was 
investigated since, conventionally, such conditions have not been 
treated explicitly in PCA. Finally, the simple prescriptions currently 
used for handling the dispersion-deposition of particles with 
significant gravitational settling were examined. The regimes of ap- 
plicability of these prescriptions were defined by comparing their 
results against those from a well-tested reference model, the latter 
based on a variant of the Lagrangian-particle approach. 


22565 (EUR-13013/1, pp. 97-118) Model validation experi- 
ments over short distances. Mikkelsen, T. (Riso National Lab., 
Roskilde, (DK)); Jorgensen, H.E.; Thykier-Nielsen, S. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9005113-: Seminar on methods and codes for assessing 
the offsite consequences of nuclear accidents, Athens (Greece), 7- 
11 May 1990). In Methods and Codes for Assessing the off-site 
Consequences of Nuclear Accidents. Volume 1. 612p. Order Num- 
ber DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

Supported by the 1985-89 CEC MARIA research programme, 
fullscale diffusion experiments have been conducted, from which 
uncertainties in atmospheric dispersion models used in near-site 
probabilistic accident consequence codes, can be assessed. By 
use of artificial plume generators, continuous surface releases of 
sub-micron aerosol plumes were produced. They in turn were de- 
tected by our mini-LIDAR system, which were oriented to measure 
concentration-profiles inside the aerosol plumes from various 
downwind positions. The BOREX experiments have established a 
series of full-scale reference dispersion experiments in which the 
level of naturally occurring fluctuations in plume concentrations 
have been measured. Results are shown from a preliminary inter- 
comparison and evaluation study with our near-site atmospheric 
dispersion model (RIMPUFF). 


22566 (EUR-13013/1, pp. 77-96) Wind field and dispersion 
modelling in complex terrain. Bartzis, J.G. (National Research 
Centre for the Physical Sciences Democritos, Athens (GR)); Var- 
vayanni, M.; Catsaros, N.; Konte, K.; Amanatidis, G. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9005113-: Seminar on methods and codes for assessing 
the offsite consequences of nuclear accidents, Athens (Greece), 7- 
11 May 1990). In Methods and Codes for Assessing the off-site 
Consequences of Nuclear Accidents. Volume 1. 612p. Order Num- 
ber DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 
Dispersion of airborne radioactive material can have an impor- 
tant environmental impact. Its prediction remains a_ difficult 
problem, especially over complex and inhomogeneous terrain, or 
under complicated atmospheric conditions. The ADREA-I code, a 
three-dimensional transport code especially designed for terrains of 
high complexity can be considered as contribution to the solution 
of the above problem. The code development has been initiated 
within the present CEC Radiation Program. New features are intro- 
duced into the code to describe the anomalous topography, the 
turbulent diffusion and numerical solution procedures. In this work 
besides a brief presentation of the main features of the code, a 
number of applications will be presented with the aim on one hand 
to illustrate the capability and reliability of the code and on the 
other hand to clarify the effects on windfield and dispersion in spe- 
cial cases of interest. Within the framework of ADREA-I verification 





studies, a |-D simulation of the experimental Wangara Day-33 
mean boundary layer was attempted, reproducing the daytime wind 
speeds, temperatures, specific humidities and mixing depths. In 
order to address the effect of surface irregularities and inhomo- 
geneities on contamination patterns, the flow field and dispersion 
were analyzed over a 2-D, 1000m high mountain range, sur- 
rounded by sea, with a point source assumed 40km offshore from 
one coastline. This terrain was studied as representing a greater 
Athens area idealization. The effects of a 2-D, 1000m high moun- 
tain range of Gaussian shape on long range transport has also 
been studied in terms of influence area, wind and concentration 
profile distortions and dry deposition patterns. 


22567 (EUR-13013/1, pp. 151-174) The choice of atmo- 
spheric dispersion model and meteorological sampling 
scheme for use in accident c assessment. Panitz, 
H.J. (Kernforschungszentrum Karlsruhe Gmbh, (DE)); Jones, J.A. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9005113—: Seminar on methods and codes 
for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper briefly reviews the applications for which the different 
dispersion models contained in COSYMA are appropriate. Some 
studies have been carried out at NRPB and KfK in which results of 
accident consequence assessments using different dispersion 
models have been compared. These studies are summarised and 
guidance on the choice of model for particular applications is given. 
The studies carried out at NRPB used an extensively modified ver- 
sion of RIMPUFF and the version of MARC from which COSGAP 
was derived, and considered not only the difference between these 
models but also the importance of trajectory modelling rather than 
assuming a linear plume trajectory. The studies considered collec- 
tive health effects from a large, short release. The results obtained 
with the different models or assumptions are not significantly differ- 
ent. The studies carried out at KfK have compared results obtained 
with MUSEMET used as a linear and a trajectory model, and have 
compared results from MUSEMET with those from RIMPUFF. The 
release considered was a few percent of the reactor inventory 
spread over a period of a few hours. These studies have consid- 
ered total health effects in the population and also the areas above 
certain levels of contamination or dose. They show that predictions 
of the areas are more sensitive to the modelling assumptions than 
are those of numbers of effects. However they suggest that the 
choice of dispersion model is not important provided the release 
phases are described adequately, and that material released at dif- 
ferent times is not assumed to travel in the same direction. 


22568 (EUR-13013/1, pp. 127-150) The modelling of atmo- 
spheric dispersion and deposition in Cosyma. Panitz, HJ. 
(Kernforschungszentrum Karlsruhe Gmbh (DE). Inst. fuer Meteo- 
rologie und Klimaforschung); Jones, J.A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113-: Seminar on methods and codes for assessing the 
Offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper gives an introduction to the modelling of atmospheric 
dispersion and deposition contained in the new program system 
COSYMA. COSYMA contains three sub-systems, and five 
atmospheric dispersion models have been included which are ap- 
propriate for different travel distances or for different applications. 
They also differ in the way in which changes of atmospheric condi- 
tions are considered, and in the meteorological data they require. 
The models MUSEMET, RIMPUFF, MESOS, and COSGAP allow 
for variation of atmospheric conditions during plume travel. With 
the exception of the Gaussian plume model COSGAP they are tra- 
jectory models of the Gaussian type. The straight-line Gaussian 
model ISOLA does not consider changes of atmospheric conditions 
during travel. It is a statistical model intended primarily for use with 
very long duration releases. All models consider dry and wet 
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deposition. Dependent on the release characteristics and the as- 
sumptions and appreximations the models are based on, special 
features like plume rise and the behaviour of plumes released into 
building wakes are modelled. The models provide the time-integrals 
of air concentration and deposition at each grid point affected by 
the plume in a polar grid around the source. The calculations are 
done for unit releases of different nuclides representing noble gas, 
aerosols and different forms of iodine. In addition, the plume arrival 
time at each grid point and correction factors for determining cloud 
gamma doses from air concentrations are calculated. 


22569 (EUR-13013/1, pp. 119-126) Deposition of radionu- 
clides in ion. ApSimon, H.M. (imperial Coll., London 
(GB)); Barker, B.M.; Stott, P. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. Contract B16-F-128-D. 
(CONF-9005113—: Seminar on methods and codes for assessing 
the offsite consequences of nuclear accidents, Athens (Greece), 7- 
11 May 1990). In Methods and Codes for Assessing the off-site 
Consequences of Nuclear Accidents. Volume 1. 612p. Order Num- 
ber DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

The Chernobyl accident demonstrated that localised wet deposi- 
tion of radioactive aerosols can have major implications for the 
consequences of a nuclear accident. Traditionally very simple con- 
cepts have been used in assessment of this deposition, based on 
wash-out ratios or very simplified wash-out/rain-out models. These 
do not allow for the full influence of the dynamical nature of storm 
systems, and the range of microphysical and chemical processes 
involved. This paper will illustrate the variability likely to occur, and 
particular situations which may lead to enhanced hot-spot areas in 
addition to the variations in the intensity of precipitation. The uncer- 
tainties will be illustrated by results from more sophisticated models 
of storm systems, and the transport of radioactive aerosols through 
them. Some of the practical implications for real-time con 
assessment and emergency procedures will then be discussed. 


22570 (EUR-13013/1, pp. 263-288) The impact of process- 
ing on the contamination of foodstuffs. Grauby, A. (CEA Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (FR)); Miribel, 
M.; Luykx, F. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9005113-: Seminar on 
methods and codes for assessing the offsite consequences of nu- 
clear accidents, Athens (Greece), 7-11 May 1990). In Methods and 
Codes for Assessing the off-site Consequences of Nuclear Acci- 
dents. Volume 1. 612p. Order Number DE92527023. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A seminar bringing together specialists from 17 countries was 
held at Cadarache in September, 1989, bearing witness to the in- 
terest shown by the authorities of the various countries to the part 
played by processing in dose reduction, particularly in accidental 
circumstances. It has been possible to show the importance of pro- 
cessing for the decontamination of animal and vegetable products, 
with the problem apparently being solved for cereal and dairy pro- 
duction. However, some uncertainties remain: few or no studies 
have been undertaken on oil-yielding crops, aromatic and medici- 
nal plants, tobacco, baby foods, etc.. The final aims of such 
studies should always be kept in mind: - allow an economic activity 
to be maintained in a region affected by an accident, - provide the 
authorities with decision-making factors, in particular by specifying 
the countermeasures to be taken. A certain realism must be main- 
tained; in particular, the following points must be ensured: - the 
feasibility criterion must be satisfied. - the countermeasures must 
be effective enough. - the techniques must not transfer the risk. - 
the costs of the countermeasures must not be prohibitive. - the 
processed products must remain apt for consumption. - the coun- 
termeasures must not result in social disturbances. 


22571 (EUR-13013/1, pp. 289-312) The modelling of tritium 
behaviour in the environment. Raskob, W. (Kernforschungszen- 
trum Karlsruhe GmbH (DE). Inst. fuer Neutronenphysik und 
Reaktortechnik). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9005113—: Seminar on 
methods and codes for assessing the offsite consequences of nu- 
clear accidents, Athens (Greece), 7-11 May 1990). In Methods and 
Codes for Assessing the off-site Consequences of Nuclear Acci- 
dents. Volume 1. 612p. Order Number DE92527023. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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In view of the operation of reprocessing plants and fusion reac- 
tors the release of tritium may play a dominant role during normal 
operation as well as after accidents. Tritium, however, is chemically 
identical to hydrogen and thus interacts directly with water and or- 
ganic substances, making processes like conversion of HT to HTO, 
re-emission after deposition, and the conversion of HTO into or- 
ganically bound tritium (OBT) relevant, all of which may modify the 
total balance of the available HT or HTO inventories. Because of 
these physical and chemical properties which differ significantly 
from those of other radionuclides, the model UFOTRI for assessing 
the radiological consequences of accidental tritium releases has 
been developed. It describes the behaviour of tritium in the bio- 
sphere and calculates the radiological impact on individuals and 
the population due to inhalation and skin absorption and by inges- 
tion pathways. The significance of the re-emission process in dose 
assessments - especially for HT-releases - has been clearly 
demonstrated in example calculations and applications of UFOTRI. 
The results of a comparison between an HT-release experiment in 
Canada 1987 and calculations of UFOTRI can be taken as a first 
validation of the model. 


22572 (EUR-13013/1, pp. 313-334) The modelling of 
the ingestion pathway in COSYMA. Steinhauer, C. 
(Kernforschungszentrum Karlsruhe GmbH (DE). Inst. fuer Neutro- 
nenphysik und Reaktortechnik); Simmonds, J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113—-: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

The models to calculate the foodchain-related accident conse- 
quences in COSYMA can consider up to ten foodstuffs. Time 
dependent activity concentrations in food for releases in summer 
and winter calculated by the general terrestrial foodchain transport 
models FARMLAND (NRPB) and ECOSYS (GSF) are implemented 
in the code. Foodbans can be assumed to be imposed or with- 
drawn on the basis of intervention levels based on either individual 
doses or on activity levels in food. Individual ingestion doses and 
risks are always assessed assuming local production and con- 
sumption of the foodstuffs. The collective doses and the number of 
health effects in the population from ingestion can be estimated ei- 
ther with the assumption of local production and consumption of 
the food-stuffs, or with the assumption that all produce in the con- 
taminated areas is consumed somewhere, but not necessarily 
locally. The paper gives an overview of the models and data em- 
ployed in COSYMA and shows preliminary results of a comparison 
between the collective doses obtained with both methods. 


22573 (EUR-13013/1, pp. 537-568) Methods for real time 
dose assessment. Catsaros, N. (CEA Centre d’Etudes de 
Fontenay-aux-Roses - 92 (FR)); Parmentier, N.; Robeau, D.; 
Caracciolo, R.; Desiato, F.; Masone, M.; Mueller, H.; Paretzke, 
H.G.; Proehl, G.; ApSimon, H.M.; Barker, B.M.; Wilson, J.J.N. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9005113—: Seminar on methods and codes 
for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Under the post-Chernobyl programme, the need was recognised 
for specially designed computer based support systems for use in 
emergency procedures in the event of a nuclear accident. Accord- 
ingly, under a collaborative project between four institutions from 
F.R.G., France, Italy and the U.K., key modules have been devel- 
oped for use in such a system in European Community countries. 
These modules will be described and illustrated in this paper. The 
modules comprise numerical models to simulate atmospheric dis- 
persion over local (out to a few tens of kilometres), mesoscale (out 
to 100 to 200 kilometres) and long ranges (continental scale and 
beyond). Techniques have also been developed to use model re- 
sults and radiological measurements to deduce approximate 
source terms in a situation where large uncertainties in these exist. 
To assist in estimating doses and making decisions on control 
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measures, a dose assessment module has been developed. The 
modules are embodied in computer software packages written in 
FORTRAN. They may be implemented individually as stand alone 
packages but from the outset, care has been taken in also making 
them compatible for use within an integrated system. Ideas for 
their future development, and improvement in this context will also 
be discussed. 


22574 (INIS-SU-316/A) Atmospheric physics: Collection of 
scientific papers No. 14. AN Litovskoj SSR, Vilnius (Lithuania). 
Inst. Fiziki. 1989 149p. (In Russian). Order Number DE92001367. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers in scope for the data base are processed sep- 
arately. (DLC) 


22575 (INIS-SU-316/A, pp. 20-23) Variations of gamma- 
dose rates in the Lithuanian SSR after the Chernoby! accident. 
Luyanas, V.Yu.; Butkus, D.V.; Yasyulenis, R.Yu.; Krenyavichyus, 
R.I.; Zemkayus, K.K. AN Litovskoj SSR, Vilnius (Lithuania). Inst. 
Fiziki. 1989. 149p. (In Russian). In Atmospheric physics: Collection 
of scientific papers No. 14. Order Number DE92001367. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experimental data concerning variations in gamma-dose rates in 
the Lithuanian SSR after the Chemobyl accident are given. The to- 
tal gamma background ranges from 10 to 12 uwRxh—" (24-29 pGy/ 
s). After the accident in many regions of the republic the gamma 
radiation level increased up to 50-60 wRxh-' (120-145 pGy/s) and 
even to the greater values. The highest radiation levels were ob- 
served in the southern and western regions. 1 fig.; 2 tabs. 


22576 (INIS-SU-316/A, pp. 24-27) Some investigation re- 
sults of the radionuclide concentrations in the air and fallout 
near the Ignalina nuclear power plant after the Chernobyl acci- 
dent. Yasyulenis, R.Yu.; Savitskajte, |.K. AN Litovskoj SSR, Vilnius 
(Lithuania). Inst. Fiziki. 1989. 149p. (In Russian). In Atmospheric 
physics: Collection of scientific papers No. 14. Order Number 
DE92001367. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of studying the radionuclide content in the presurface air, 
dry fallout and fallouts with precipitations near the Ignalina NPP af- 
ter the Chernobyl accident are presented. The measurements were 
conducted in spring and summer 1986. Tabular data on the ra- 
dionuclide content in dry fallouts and presurface air, -y-emitter 
volumetric activity in precipitations as well as in aqueous phase 
and mechanical additions are presented. Time progress of general 
beta-activity of the presurface air in the end of April and May 1986 
are graphically presented. 2 refs.; 2 figs.; 2 tabs. 


22577 (INIS-SU-316/A, pp. 28-37) An evaluation of the at- 
mosphere ionization state at the territory of the Lithuanian SSR 
in May-June 1986. Matuolis, V.P.; Polukordas, P.G. AN Litovskoj 
SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (In Russian). In 
Atmospheric physics: Collection of scientific papers No. 14. Order 
Number DE92001367. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of measuring the aeroion mobility spectrum on the 
territory of the Lithuanian SSR during May-June 1986 are given. 
The analysis of the results obtained is presented. In the first 
decade of May the measurement data of ionization in the ground 
level air were anomalous with negative aeroions predominating. In 
the first decade of July the positive aeroions prevailed. 3 refs.; 6 
figs.; 2 tabs. 


22578 (INIS-SU-316/A, pp. 38-41) Hot alpha- and beta- 
particles in the atmosphere. Luyanas, V.Yu.; Shpirkauskajte, 
N.K. AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. 
(In Russian). In Atmospheric physics: Collection of scientific pa- 
pers No. 14. Order Number DE92001367. Source: OSTI; NTIS 
(US Sales Only); INIS. 

After the Chernobyl accident the hot alpha- and beta-particles 
were discovered in the surface air of Vilnius. The amount of parti- 
cles and their size were measured by alpha-radiography. After their 
exposition on nuclear emulsion plates the aurores of the hot beta- 
particles were 0.37-22.2 ym. The change in the amount of hot 
beta-particles with time in the ground level air from 25 April to 9 
May 1986 was given. The amount of these particles that was de- 
posited in the respiratory tract of the adults was calculated. The 
energy of the eight hot alpha-particles discovered ranged from 4.2 





to 6.6 MeV. All the samples in which the hot alpha-particles were 
found were taken in anticyclone conditions. 1 ref.; 1 tab. 


22579 (INIS-SU-316/A, pp. 42-46) Sodium-22 in the atmos- 
phere. Luyanas, V.Yu.; Grenda, S.G.; Luyanene, G.A. AN Litovskoj 
SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (in Russian). In 
Atmospheric physics: Collection of scientific papers No. 14. Order 
Number DE92001367. Source: OSTI; NTIS (US Sales Only); INIS. 
Results of measuring @*Na content in the atmosphere of Vilnyus 
for 23.04-18.10, 1986 after Chernobyl accident are presented. 
Aerosol samples are investigated using scintillation coincidence 
gamma-spectrometer. The maximum 22Na concentrations was ob- 
served from 9 a.m. 28.04 to 9 a.m. 29.04. An effective subsequent 
washing of 2*Na carriers by fallouts is mentioned. Anthropogenic 
22Na production sources are considered. 9 refs.; 1 fig.; 1 tab. 


22580 (INIS-SU-316/A, pp. 46-49) Light radionuclides in at- 
mospheric aerosol samples. Luyanas, V.Yu.; Lyaunene, G.A. AN 
Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (In Rus- 
sian). In Atmospheric physics: Collection of scientific papers No. 
14. Order Number DE92001367. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Exprimental data on the concentration variations of some light 
radionuclides in the ground level air in Vilnius after the Chernobyl 
accident are provided. A considerable increase of 22Na, °5S, 32P 
and *°P concentrations was observed. There was no practical 
change in the ’Be concentrations. An increase in the ratio of °*P/ 
33P was noted. 7 refs.; 1 tab. 


22581 (INIS-SU-316/A, pp. 49-52) The ruthenium-103 and 
cesium-137 concentration course in Vilnius in April-August 
1986. Luyanas, V.Yu.; Luyanene, G.A. AN Litovskoj SSR, Vilnius 
(Lithuania). Inst. Fiziki. 1989. 149p. (in Russian). In Atmospheric 
physics: Collection of scientific papers No. 14. Order Number 
DE92001367. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data on the '°Ru and 'S7Cs concentration course 
in the ground level air in Vilnius after the Chernobyl accident are 
given. The highest concentrations of '°Ru (20.3 Bqxm-%) and of 
37Cs (27.9 Baxm-*) were observed on 28-30 April 1986. Later 
the concentrations decreased gradually. The small repeated maxi- 
muma were registered during 8-10 and 23-26 May and within 6-9 
and 19-20 June 1986. 5 refs.; 1 tab. 


22582 (INIS-SU-316/A, pp. 61-66) Hot spots. Morkunas, 
G.S.; Butkus, D.V.; Styro, B.I.; Masevich, V.I. AN Litovskoj SSR, 
Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (in Russian). In Atmo- 
spheric physics: Collection of scientific papers No. 14. Order 
Number DE92001367. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of lake water, plant cover, soil and silt in some regions 
of Lithuania are investigated after the Chernobyl accident. Depen- 
dences of certain radionuclide concentration on the depth in the 
soil are presented. The route of the curves is obviously conditioned 
by the type of soil and by physico-chemical properties of the iso- 
tope. The maximum radionuclide concentration values are 
observed on the surface of soil and at the depth of up to 1 cm. Ra- 
dionuclide concentration in the plant cover depends on the height 
of the given sample above the ground surface. It is shown that a 
certain radionuclide quantity is deposited in the lake bottom. A 
spot-like radionuclide accumulation has taken place in certain loca- 
tions after the Chernobyl accident. 3 figs.; 5 tabs. 


22583 (INIS-SU-316/A, pp. 132-136) Sampling methods and 
data of measurements of aerosol and fractions of lo- 
dine isotopes in the atmosphere. Styro, B.|.; Nedvetskajte, T.N.; 
Filistovich, V.I.; Chipas, K.V. AN Litovskoj SSR, Vilnius (Lithuania). 
Inst. Fiziki. 1989. 149p. (In Russian). In Atmospheric physics: Col- 
lection of scientific papers No. 14. Order Number DE92001367. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sampling, analysis methods and results of measuring aerosol 
and gas fraction of iodine isotopes in the air of Vilnyus in April- 
May, 1986 during the passage of a fission product cloud produced 
after the Chernobyl accident are described. It is shown that the 
ratios of aerosol and gas fractions of 1°"! traces are detected. Eval- 
uation of dose equivalents of children and adult thyroid irradiation 
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with ‘S| isotope under its inhalation arrival to the organism is coa- 
ducted. The dose for children makes up 5.3 mZyv, for adults - 2.4 
mZv. 2 refs.; 2 tabs. 


22584 (LA-UR-92-808) Development and testing of an air 
quality model for Mexico City. Williams, M.D. (Los Alamos Na- 
tional Lab., NM (United States)); Streit, G.; Cruz, X.; Ruiz, M.; 
Sosa, G.; Russell, A.G.; McNair, L.A. Los Alamos National Lab., 
NM (United States). 2 Mar 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920814—1: 9. world clean air congress and exhibition: to- 
wards the year 2000 - critical issues in the global environment, 
Montreal (Canada), 30 Aug - 4 sep 1992). Order Number 
DE92011238. Source: OSTI; NTIS; GPO Dep. 

Los Alamos National Laboratory and Instituto Mexicano del 
Petroleo have embarked on a joint study of options for improving 
air quality in Mexico City. The intent is to develop a modeling sys- 
tem which can address the behavior of pollutants in the region so 
that option for improving Mexico City air quality can be properly 
evaluated. In February of 1991, the project conducted a field pro- 
gram which yielded a variety of data which is being used to 
evaluate and improve the models. Normally the worst air quality for 
both primary and photochemical pollutants occurs in the winter 
Mexico City. During the field program, measurements included: (1) 
lidar measurements of aerosol transport and dispersion, (2) aircraft 
measurements of winds, turbulence, and chemical species aloft, 
(3) aircraft measurements of earth surface skin temperatures, and 
(4) tethersonde measurements of wind, temperature and ozone 
vertical profiles. A three-dimensional, prognostic, higher order tur- 
bulence meteorological model (HOTMAC) was modified to include 
an urban canopy and urban heat sources. HOTMAC is used to 
drive an Monte-Carlo kernel dispersion code (RAPTAD). HOTMAC 
also provides winds and mixing heights for the CIT photochemical 
model which was developed by investigators at the California Insti- 
tute of Technology and Carnegie Mellon University. 


22585 (NEI-DK-787, pp. 46-52) Integrated Monitoring. Soe- 
derman, F. (Vatten- och miljoestyrelsen, Miljoedatacentralen, 
Helsingfors (Fl)). Nordisk Ministerraad. 1991. 157p. (CONF- 
9010485—: Seminar on environmental data, Stockholm (Sweden), 
23-24 Oct 1990). In Report from a seminar on environmental data. 
Order Number DE92506317. Source: OSTI; NTIS (US Sales Only). 

The concept and objectives of integrated monitoring are ex- 
plained and an international cooperative monitoring programme is 
described. (CLS). 


22586 (NEI-DK-812, pp. 419-438) A cartographic prototype 
for monitoring air pollution in an urban area. Koussoulakou, A. 
(Faculty of Geodesy, Delft University of Technology, Delft (NL)). 
Kommunedata, Odense (Denmark). May 1991. 342p. (In Danish). 
(CONF-9105335-Vol.2: 14. Urban data management symposium, 
Odense (Denmark), 29-31 May 1991). In 14. Urban data manage- 
ment symposium. Vol 2. Order Number DE92506381. Source: 
OSTI; NTIS (US Sales Only). 

The paper describes a cartographic prototype developed for as- 
sisting air pollution control in an urban area. The prototype 
comprises the tasks of computer simulation, processing and visual- 
ization of the elements involved in urban air pollution, with particular 
emphasis on the visualization aspects. Some points of increasing 
interest for cartographic and GIS applications during the last years, 
namely simulation modelling in the context of spatial data handling 
and visualization of spatio-temporal processes are addressed. After 
the problem of urban air pollution is examined in terms of the (nat- 
ural and manmade) elements involved, an attempt is made to list 
the most important among these elements and their influences 
upon each other. On the basis of this concept and by considering 
the fundamental functions of an urban air pollution control office, 
the themes to be mapped are derived. The themes to be mapped 
are visualized on analytical and composite maps, both 2D and 3D 
and combinations of them. Apart from considering the spatial as- 
pects, the nature of the subject demands consideration of temporal 
aspects as well. A number of animated maps are produced to dis- 
play changes in the air quality and meteorological status. Some 
conclusions - based on a preliminary test - about the suitability of 
animated maps as decision support tools are algo given. (au). 
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22587 (ORNL/CDIAC-50) United States Historical Climatol- 
ogy Network daily temperature and precipitation data. Kaiser, 
D.P. (Tennessee Univ., Knoxville, TN (United States). Energy, En- 
vironment and Resources Center); Hughes, P.Y.; Mason, E.H.; 
Karl, T.R.; Brower, W.A. Oak Ridge National Lab., TN (United 
States). Carbon Dioxide Information Analysis Center. Feb 1992. 
138p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (NDP-042). Order Number 
DE92014920. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3778. 

This document describes a data base containing daily observa- 
tions of maximum and minimum temperature and precipitation 
amounts from 138 US stations. These stations are a specially cho- 
sen subset of the 1219-station US Historical Climatology Network 
(HCN), compiled by the National Climatic Data Center (Asheville, 
North Carolina). The daily data network (herein referred to as the 
HCN/D) consists of stations considered to be the best of those 
from the HCN, selected to provide reasonably homogeneous spa- 
tial coverage of the contiguous US after considering the temporal 
homogeneity of each station's observing times, instrument types/ 
positions, and surroundings. The data for each station extend 
through 1987, and most station records are complete for at least 
80 years. The daily resolution of these data lends maximum flexi- 
bility for studies attempting to detect and monitor long-term climatic 
changes on a regional scale. Studies using daily data may be able 
to detect changes in regional climate that would not be apparent 
from analysis of the more commonly used monthly temperature and 
precipitation data. Such studies may include analyses of trends in 
maximum/minimum temperatures, temperature extremes, daily 
temperature range, precipitation “event size” frequency, and the 
magnitude and duration of wet and dry periods. Other applications 
of the data include planning and risk assessment in areas such as 
agriculture, natural resource exploration, and construction. This 
document describes how the stations in the HCN/D were selected, 
defines limitations and restrictions of the data, describes the format 
and contents of the magnetic tape, and provides reprints of litera- 
ture pertinent to the collection and application of daily climate data. 


22588 (PNL-—8086) International research into chlorofluoro- 
carbon (CFC) alternatives. Marseille, T.J.; Shankle, D.L.; 
Thurman, A.G. Pacific Northwest Lab., Richland, WA (United 
States). May 1992. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92014241. Source: OSTI; NTIS; GPO Dep. 

Selected researchers from 21 countries were queried through 
questionnaires about their current and planned research activities. 
The results of the survey show that the majority of research being 
conducted by the respondents is devoted to investigating the hy- 
drogenated fluorocarbon HFC-134a as a replacement for CFC-12 
in refrigeration applications. The main issue with this alternative is 


identifying compatible lubricants that do not reduce its effective- 
ness. 


22589 (RISO-M-2937) A detailed emission inventory of 
sulphur dioxide for Denmark. Runge, E.H. (National Environmen- 
tal Research Institute, Roskilde (DK)); Asman, W.A.H.; Kilde, N.A. 
Danmarks Miljoeundersoegelse, Roskilde (Denmark); Risoe Na- 
tional Lab., Roskilde (Denmark). Systems Analysis. Jan 1992. 34p. 
Order Number DE92518876. Source: OSTI; NTIS (US Sales Only). 

Also published as NERI Technical Report no. 45. 

The Danish SOz emissions from domestic heating, energy gen- 
eration, industry, road traffic, point sources and maritime vessels 
have been distributed on a 1 x 1 km? grid and on municipalities. 
The total SO. emission is calculated to 351 Ktonne SO, a-'. This 
report describes the distribution, of the emissions from the different 
categories on the grid and municipalities. (au) (4 tabs., 12 ills., 5 
refs.). 


22590 (SAND-92-8429C) A pulse combustion-based VOC 
destruction technique. Bramlette, T.T.; Keller, J.O.; Allendorf, 
M.A.; Barr, P.K. Sandia National Labs., Livermore, CA (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. (CONF-920466— 
11: Engineering and technology conference on waste management 
and environmental restoration, San Juan (Puerto Rico), 9-11 Apr 
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1992). Order Number DE92013563. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Herein we describe a recently initiated project to develop and 
demonstrate a novel technique for volatile organic compound 
(VOC) destruction that relies upon the unique characteristics of 
pulse combustors to effect a two-stage (thermal and catalytic) de- 
struction process. The concept exploits both the high combustion 
intensity (energy release rate per unit volume) in the pulse com- 
bustor combustion chamber and the acoustic resonance in the 
pulse combustor tailpipe. High combustion intensity results from 
rapid fluid dynamic mixing, and will lead to compact, transportable 
designs; acoustic resonance results in significantly increased mass 
transport to the catalyst material, leading to high destruction effi- 
ciencies. The operation of a pulse combustor and its unique 
characteristics are described and illustrated with experimental data 
and theoretical calculations. The new pulse combustion-based 
VOC destruction system is discussed, and results from a prelimi- 
nary feasibility study are presented. 


22591 (SCPRI-RM—10-1991) Monthly results of measure- 
ments, October 1991. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1991. 43p. (In 
French). Order Number DE92526829. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


22592 (SCPRI-RM—11-1991) Monthly results of measure- 
ments, November 1991. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1991. 43p. (In 
French). Order Number DE92530286. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


22593 (UCRL-CR-105263) CHAWS user’s guide: System 
description and standard operating procedures, Johnston Is- 
land JCAD Facility. Martins, S.A.; Shinn, J.H. (eds.). Lawrence 
Livermore National Lab., CA (United States). Jul 1990. 14ip. 
Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92011918. Source: OSTI; NTIS; GPO Dep. 

The Chemical Hazard Warning System (CHAWS) is designed to 
collect meteorological data and to display, in real time, the disper- 
sion of hazardous chemicals that may result from an accidental 
release. Meteorological sensors have been placed strategically 
around the Johnston Island JCAD Facility and are used to calcu- 
late direction and hazard distance for the release. Based on these 
data, arrows depicting the release direction and distance traveled 
are graphically displayed on a computer screen showing a site 
map of the facility. The objectives of CHAWS are as follows: to 
determine the trajectory of the center of the mass of released ma- 
terial from the measured wind field; to calculate the dispersion of 
the released material based on the measured lateral turbulence in- 
tensity (sigma theta); to determine the height of the mixing zone by 
measurement of the inversion height and wind profiles up to an al- 
titude of about 1 km at sites that have SODAR units installed; to 
archive meteorological data for potential use in climatological de- 
scriptions for emergency planning; to archive air-quality data for 
preparation of compliance reports; to provide access to the data for 
near real time hazard analysis purposes. 


22594 (UCRL-ID-109810) The validation of atmospheric 
models: PCMDI Report No. 1. Gates, W.L. Lawrence Livermore 
National Lab., CA (United States). Mar 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9110374—-1: 1. demetra conference on the 
dilemmas of global warming, Chianciano Terme (Italy), 28 Oct - 1 





nov 1991). Order Number DE92013254. Source: 
GPO Dep. 

The validation of atmospheric models is a key part of the model- 
ing enterprise, but one to which increased attention needs to be 
given if systematic progress is to be made in the development of 
predictive climate models. The validation of current AGCMs in 
terms of the mean seasonal distribution of primary variables such 
as pressure, temperature, and wind shows a reasonable ability to 
simulate the observed large-scale features, while at the same time 
identifying a number of systematic errors. More recent validations 
have included the simulation of variability, which reveals a modest 
level of skill but with further systematic errors. Recent results from 
mesoscale models nested within AGCMs, however, have shown 
substantial skill in the simulation of regional climate. In addition to 
conventional data sources of various resolutions, current model 
validation is enriched by the use of satellite observations and other 
special data sets, as well as by the analyses from operational 
models. A comprehensive atmospheric model validation program 
includes examination of not only the mean and variance, but of the 
complete frequency distribution. Moreover, in addition to the pri- 
mary dynamical and physical variables, the various derived 


OSTI; NTIS; 


quantities associated with fluxes and processes and the occurrence 
of specific events should also be evaluated. A complete validation 
would also include evaluation of a model's ability to simulate more 
than just the present climate and/or its ability to simulate observed 
climate change (the latter aspect necessarily including the oceans). 


22595 (UCRL-ID-110395) Analysis of the effects of aerosol 
distribution in the atmosphere on surface radiative measure- 
ments. Rosen, L.C.; Hobson, J. Lawrence Livermore National 
Lab., CA (United States). Apr 1992. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92014189. Source: OSTI; NTIS; INIS; GPO Dep. 

The distribution of atmospheric aerosols in the atmosphere may 
have important effects on the radiative properties of the atmos- 
phere and thereby on the climate. The Atmospheric and 
Geophysical Sciences Division of the Lawrence Livermore National 
Laboratory is working with the Atmospheric Radiation Measure- 
ments (ARM) program to advise the program as to the importance 
of aerosols to the ARM measurement plan. The ARM Program had 
established a set of goals which highlight the important areas of 
scientific needs associated with the understanding and prediction 
of global climate change. This report summarizes the initial studies 
performed to assess the importance and effects of atmospheric 
aerosols on the measurements of atmospheric radiation. To accom- 
plish this, three interlinked models were employed which calculated 
the MIE parameters, averaged over the appropriate size distribu- 
tions and computed the solar radiation at the surface. These 
models are discussed. A number of computations were performed 
using different aerosol scenarios and size distributions. These re- 
sults are discussed and a summary of these initial calculations and 
future directions of research are outlined. 


22596 (UCRL-JC—108523-Rev.1) Towards the development 
of a global inventory for black carbon emissions. Penner, J.E. 
(Lawrence Livermore National Lab., CA (United States)); Eddieman, 
H.; Novakov, T. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48 ;AC03-76SF00098. 
(CONF-9104368—1-Rev.1: 4. international conference on carbona- 
ceous particles in the atmosphere, Vienna (Austria), 3-5 Apr 1991). 
Order Number DE92013514. Source: OSTI; NTIS; GPO Dep. 

We have developed two global inventories for black carbon (BC) 
emissions using two distinct methods. The first method uses mea- 
sured ambient concentration ratios of BC and SO. at locations 
throughout the world. We demonstrate that BC to SO ratios are 
well correlated at most sites and that distinct ratios of BC to SO. 
apply to source areas from economically distinct regions. However, 
within any one economic region, the ratio of BC to SO2 appears to 
be relatively constant. These facts are used to construct a global 
inventory of BC emissions by using previously published invento- 
ries for the emissions of sulfur. The derived inventory totals nearly 
24 Tg C yr—'. The second method uses estimated emission fac- 
tors and published fuel production and use statistics for wood and 
bagasse burning, diesel fuel, and domestic and commercial coal 
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use. The combined global emissions using the second method total 
12.6 Tg C yr—'. A comparison of the two inventories shows that 
the estimated emissions from the ratio method are within a factor 
of two of those derived from emission factors in regions where the 
data appear to be reliable. The BC inventory from the ratio method 
is used in the Lawrence Livermore National Laboratory global 
chemistry/climate model to simulate the world-wide distribution of 
BC. The predicted concentrations are compared with available 
measurements from throughout the world. This comparison also 
supports the magnitude of the inventory which we derived from the 
ratio method to within about a factor of two. 


22597 (UCRL-JC—109835) Atmospheric modeling of the 
July 1991 metam sodium spill into California's Upper Sacra- 
mento River. Baskett, R.L. (EG and G Energy Measurements, 
Inc., Pleasanton, CA (United States)); Nasstrom, J.S.; Watkins, J.J. 
Jr.; Ellis, J.S.; Sullivan, T.J. Lawrence Livermore National Lab., CA 
(United States). 5 Mar 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-92061 14-8: Annual meeting of the Air and Waste Manage- 
ment Association (AWMA), Kansas City, MO (United States), 21-26 
Jun 1992). Order Number DE92011970. Source: OSTI; NTIS; 
GPO Dep. 

The California Office of Emergency Services asked the Depart- 
ment of Energy's Atmosphere Release Advisory Capability (ARAC) 
at the Lawrence Livermore National Laboratory to determine the 
maximum credible air concentrations from a spill of metam sodium 
into California's Upper Sacramento River. About 19,000 gallons of 
metam sodium herbicide were spilled into the river approximately 3 
miles north of Dunsmuir, California, due to a tank-car derailment 
on the night of July 14, 1991. The herbicide moved in the river to- 
ward the northernmost finger of California's largest reservoir, Lake 
Shasta, 45 miles to the south. As it flowed down the deep canyon, 
the water-soluble metam sodium decomposed into hydrogen 
sulfide and methylamine gases. Residents along the river were ad- 
vised to evacuate the area, and a 50-mile stretch of Interstate 5 
was temporarily closed. Response officials were also concerned 
that sunlight would readily evaporate the enlarged slick once it ar- 
rived into the still water of Lake Shasta on July 16. On July 15, 
ARAC used its three-dimensional emergency response modeling 
system to determine the highest instantaneous and 8-hour average 
air concentrations of toxic gas by- products over upper Lake 
Shasta. A quick response was possible using on-line topographic 
and geographic data bases in combination with forecasted south- 
western surface winds. The worst-case calculation showed that the 
gases would be well below any health hazard. 


22598 (WHC-EP-0528) Quality Assurance Project Plan for 
radioactive airborne emissions data compilation and report- 
ing: Environmental assurance. Nickels, J.M. Westinghouse 
Hanford Co., Richland, WA (United States). Feb 1992. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE92013621. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Quality Assurance Project Plan applies to those activities 
conducted to compile sample analyses from approved laboratories 
and facility operations and support personnel using stack/vent flow 
data to derive annual radioactive airborne emissions from the Han- 
ford Site. This Quality Assurance Project Plan is intended to 
describe the responsibilities and activities necessary to collect, ver- 
ify, compile, and report the data within the Westinghouse Hanford 
Company (Westinghouse Hanford) Environmental Protection 
function. Within its scope, this Quality Assurance Project Plan ad- 
dresses only data collection, verification, compilation, calculation, 
sample scheduling, approving laboratory and sampling require- 
ments (i.e., statement of work), and reporting. 
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Refer also to citation(s) 20642, 20966, 20967, 20983, 20992, 
20997, 20998, 21005, 21025, 21035, 21047, 21053, 21076, 21082, 
21087, 21089, 21090, 21091, 21115, 21119, 21123, 21126, 21127, 
21172, 21181, 21182, 21188, 21190, 21311, 21355, 21459, 21543, 
21544, 21799, 21950, 22020, 22034, 22537, 22538, 22542, 22555, 
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22560, 22591, 22592, 22682, 22690, 22701, 22715, 22716, 22717, 
22718, 22719, 22858, 22862, 22914, 23362, 23389, 23390 


22599 (ANL/ESD/TM-28) Freihoelser Forst Local Training 
Area Demonstration Project: Prescription development and in- 
stallation. Hinchman, R.R. (Argonne National Lab., IL (United 
States). Energy Systems Div.); Zellmer, S.D.; Severinghaus, W.D.; 
Brent, J.J. Argonne National Lab., IL (United States). Energy Sys- 
tems Div. Apr 1989. 43p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE92014065. Source: OSTI; NTIS; INIS; GPO Dep. 
The Freiholser Forst Local Training Area (LTA) Rehabilitation 
Demonstration Project is part of the Integrated Training Area Man- 
agement program being developed by the US Army Corps of 
Engineers’ Construction Engineering Research Laboratory for the 
Seventh Army Training Command of the US Army in Europe. The 
rehabilitation demonstration project was begun in 1987 to develop 
and demonstrate rapid, cost-effective methods to stabilize the LTA’s 
barren, eroding maneuver areas and make training conditions more 
realistic. The sandy, infertile, and acidic soils at the LTA are consid- 
ered the major factor limiting rehabilitation efforts there. The project 
involves the evaluation of three procedures to revegetate the soils, 
each incorporating identical methods for preparing the seedbed 
and a single seed mixture consisting of adapted, native species but 
using different soil amendments. All three treatments have satisfac- 
torily reestablished vegetation and controlled erosion on the 
demonstration plots at the LTA, but their costs have varied widely. 


22600 (CONF-9109234—Absts., pp. 18-22) A conceptual 
model for water flows in the fractured rocks of Tennessee. 
Moore, G.K. (Univ. of Tennessee, Knoxville (United States)). Oak 
Ridge National Lab., TN (United States). [1991]. DOE Contract 
AC05-840R21400. From 4. Tennessee water resources sympo- 
sium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 
Many of the hydrogeologic characteristics of the Oak Ridge 
Reservation (ORR) of US Department of Energy are typical of 
fractured rocks elsewhere in East and Middle Tennessee. The sub- 
surface materials consist of a nearsurface stormflow zone, a 
vadose (unsaturated) zone, and a groundwater zone. The storm- 
flow zone approximately corresponds with the root zone of 
vegetation and is much more permeable than the vadose zone. 
Rainfall events produce a transient, perched water table in the 
stormflow zone, and water then flows downslope toward the 
streams. The specific yield of the stormflow zone on the ORR is 
about 0.025-0.040, but the main openings for water flows are 
macropores (> 0.2 mm in diameter), which have a decimal fraction 
porosity of about 0.002. The connected macropores have various 
causes, including root channels, worm tubes, and aggregation of 
soil particles. Hydrograph analysis and infiltration tests under satu- 
rated conditions indicate that the average hydraulic conductivity of 
the stormflow zone is about 9.0 md. Virtually all precipitation is 
absorbed by vegetated soils; overland runoff occurs mainly on sat- 
urated soils, where the stormflow zone has filled to overflowing. 


22601 (CONF-9109234—Absts., pp. 23-24) Uncertainties in 
%4C dating in fractured sedimentary rocks on the Oak Ridge 
Reservation. Toran, L.E.; Solomon, D.K.; McMaster, W.M.; Morris- 
sey, C.M. Oak Ridge National Lab., TN (United States). [1991]. 
From 4. Tennessee water resources symposium; Knoxville, TN 
(United States); 24-26 Sep 1991. In Fourth Tennessee water re- 
sources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

Several corrections are needed to date '*C in ground water from 
fractured sedimentary rocks; because of uncertainties it is better to 
refer to such dates as '4C dates rather than groundwater dates. 
Seven groundwater samples were collected from 200-ft-deep wells 
in Melton Valley on the Oak Ridge Reservation. The samples were 
analyzed for '*C, ‘SC, tritium, and a complete suite of cations and 
anions, with the goal of better interpreting flow paths in the deep 
ground-water zone. The first correlation to the data made use of 

3C to estimate the amount of dead carbon (no 'C activity) intro- 
duced from dissolution of carbonate rocks. Another correction to 
the data is to determine whether the ground water contains a mix- 
ture of older and younger waters. In summary, the presence of 


both recent 5H and old '4C in the same well has implications for 
contaminant transport and groundwater age dating in fractured 
sedimentary rocks. The rapid migration of small amounts of con- 
taminants may provide an early warning of transport pathways, 
provided the detection limit is low enough to monitor the leading 
edge of the plume. '*C ages alone cannot be used to date ground- 
water in fractured rock, since they do not exclude the possibility of 
recent water traveling in fractures, and age correction for carbon- 
ate dissolution, matrix diffusion, and possibly retardation result in 
groundwater ages significantly younger than '*C dates. 


22602 (CONF-9109234—Absts., pp. 25) Methods for identify- 
ing areas of downward leakage from the water-table aquifers 
to the Memphis aquifer in the Memphis area, Tennessee. 
Parks, W.S. (Geological Survey, Memphis, TN (United States)). 
Oak Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

In a study of the water resources of the Memphis area, several 
methods have been used within the past few years to identify ar- 
eas having high potential for downward leakage of water and 
contaminants from the water-table aquifers to the underlying Mem- 
phis aquifer. Leakage occurs where the confining unit between the 
water-table aquifer and the Memphis aquifer is thin or absent and 
the hydraulic gradient between aquifers is downward. Because 
these areas are of limited size, they are identified only rarely in test 
holes and wells; therefore, areas of downward leakage commonly 
must be identified by indirect techniques. Some methods found 
useful for identifying these areas are: (1) mapping the thickness of 
the confining unit, (2) mapping local depressions in the water table, 
(3) measuring downstream losses of water on major streams dur- 
ing periods of low flow, (4) detecting young water in the Memphis 
aquifer based on carbon-14 and tritium data, (5) determining local 
deviations from the normal geothermal gradient, and (6) recogniz- 
ing local anomalies in water quality in the Memphis aquifer. The 
possibility of contamination of this important aquifer is of much pub- 
lic concern. Recently (1986-88), synthetic organic compounds were 
detected in water from five municipal wells screened in the Mem- 
phis aquifer - three in the Allen well field in Memphis and two in 
the west well field at Collierville. The presence of synthetic organic 
compounds in water from these wells emphasizes the vulnerability 
of the principal aquifer in the Memphis area to contamination. 


22603 (CONF-9109234—Absts., pp. 26-28) Use of electro- 
magnetic borehole flowmeter to delineate groundwater 
producing fractures. Nyquist, J.E.; Moore, G.K.; Young, S.C.; 
Clapp, R.B. Oak Ridge National Lab., TN (United States). [1991]. 
From 4. Tennessee water resources symposium; Knoxville, TN 
(United States); 24-26 Sep 1991. In Fourth Tennessee water re- 
sources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

Ground water flow on the Oak Ridge Reservation (ORR) is dom- 
inated by permeable fractures within the relatively impermeable 
rocks. It is possible to detect the fractures which intersect a bore- 
hole using conventional logging tools (electrical, sonic, acoustic 
televiewer, caliper, temperature), but not with any certainty which of 
these fractures are permeable and are part of a connected network. 
This poses a problem for the groundwater modeler. Should all 
known fractures be included in the model or only major fractures? 


22604 (CONF-9109234—Absts., pp. 43-44) Wetland mitige- 
tion: Is it for real? A comparison study between a mitigation 
site and three nearby natural wetlands. Calliott, J.L. (Tennessee 
Technological Univ., Cookeville (United States)). Oak Ridge Na- 
tional Lab., TN (United States). [1991]. From 4. Tennessee water 
resources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

Within the last decade wetland mitigation has received a lot of 
attention as a way to compensate for the destruction and degrada- 
tion of wetlands in the US. Although mitigation procedures are 
widespread throughout the country, there is little agreement as to 
the effectiveness of this practice to compensate for those wetlands 
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that are to be destroyed or are already lost. To date the Tennessee 
Department of Transportation has mitigated over 300 acres in Ten- 
nessee, and many more are planned. When the Department of 
Transportation built a road through a wetland, in Huntingdon, Ten- 
nessee, they took a thirty acre tract of adjacent agricultural land 
out of cultivation, selectively planted some wetland trees and, oth- 
erwise, allowed it to enter succession toward its former wetland 
status. The purpose of this study is to determine whether the area 
used for mitigation has maintained the physical and biological com- 
ponents essential to support a succession of plant and animal 
communities comparable to adjacent bottomland hardwood wet- 
lands. This study will base its assessment of the mitigation area on 
the following parameters. They are physio-chemical data of the 
soil, dominant plant species and plant biomass, small terrestrial 
vertebrate populations and diversity and avian species richness. 
These parameters which represent some important biological and 
physical aspects of a wetland, will be compared among the mitiga- 
tion site and three nearby natural areas. 


22605 (CONF-9109234—Absts., pp. 49-52) Hydrological data 
analysis with a raphical information System. Harrington, 
B. Oak Ridge National Lab., TN (United States). [1991]. From 4. 
Tennessee water resources symposium; Knoxville, TN (United 
States); 24-26 Sep 1991. In Fourth Tennessee water resources 
symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

A Geographical Information System (GIS) is a powerful analytical 
tool with extensive hydrological applications. ARC/INFO, a com- 
monly used GIS system, contains several subsystems including 
ARC, INFO, ARCEDIT, ARCPLOT, and others. ARC is the main 
program module in ARC/INFO. The Oak Ridge Reservation Hydrol- 
ogy and Geology Study (ORRHAGS) uses ARC/INFO applications 
to help reach a conceptual understanding of groundwater flow for 
the Oak Ridge Reservation (ORR) in Oak Ridge, Tennessee. To 
analyze data from the ORR facilities, groundwater data were 
manipulated to conform to a standard format and structure in an in- 
tegrated ORR-wide database for use by ORRHAGS researchers. 
The ORRHAGS database files are in fourteen related dBase IV 
files and contain information on groundwater chemistry and moni- 
toring well construction. Water quality analyses date from the mid 
1980's to 1989. The chemical files are divided by chemical class 
and include acid extractables, anions, base/neutral extractables, 
field parameters, metals, miscellaneous parameters, PCB's, pesti- 
cides, radionuclides, and volatile organic compounds (VOCs). 


22606 


(CONF-9109234—Absts., pp. 84) Groundwater quality 
in Tennessee. Carmichael, J.K. (Geological Survey, Nashville, TN 
(United States)). Oak Ridge National Lab., TN (United States). 
[1991]. From 4. Tennessee water resources symposium; Knoxville, 
TN (United States); 24-26 Sep 1991. In Fourth Tennessee water 


resources symposium. Extended abstracts. 
DE92011935. Source: OSTI; NTIS; INIS. 
In 1989, the US Geological Survey, in cooperation with several 
State agencies in Tennessee, began two studies to investigate the 
quality of water in the principal aquifers in the State. In one study, 
water samples were collected from a statewide network of 90 wells 
and springs used primarily for public supply; in the second study, 
samples were collected from a statewide network of 150 private 
domestic wells in order to determine the quality of water used for 
domestic water supply. These samples were analyzed for fecal 
bacteria, nitrate, pH, dissolved or total solids, sulfate, manganese, 
iron, selected trace metals, and other constituents. The samples 
also were analyzed for the presence of selected organic com- 
pounds. Results indicate that, except for bacteria, ground water 
throughout Tennessee generally meets State drinking-water stan- 
dards. Fecal coliform and streptococci bacteria were detected in 
41% of the water samples. The most frequent occurrence and 
highest concentrations of bacteria generally were in ground water 
samples collected from the carbonate aquifers in Middie Ten- 
nessee. Nitrate concentrations equal to or exceeding State 
drinking-water standards were detected in water from five wells. 
Acidic waters were detected in the unconsolidated aquifers in West 
Tennessee. Synthetic organic compounds were detected at several 
sites. lron and manganese concentrations generally did not exceed 
drinking-water standards except in water samples collected from 
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the alluvial aquifers of West Tennessee and the Pennsylvanian 
sandstone aquifer in east-central Tennessee. 


22607 (CONF-9109234—Absts., pp. 89) Geochemical charac- 
teristics of a leachate plume emanating from the Shelby 
County landfill at Memphis, Tennessee. Mirecki, J.E. (Geological 
Survey, Memphis, TN (United States)); Parks, W.S. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. From 4. Tennessee water 
resources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

A study of the Shelby County landfill area during 1989-91 re- 
vealed that local groundwater quality has been affected by a 
leachate plume emanating from the landfill. This plume extends 
northward from the landfill in the direction of groundwater flow in 
the alluvial (water-table) aquifer. Groundwater samples from down- 
gradient wells screened in the alluvial aquifer (and upper part of 
the underlying confining unit) contained concentrations of major 
inorganic constituents (sodium, iron, calcium, magnesium, potas- 
sium), trace inorganic constituents (barium, strontium, boron), and 
dissolved solids that were generally 2 to 10 times greater than con- 
centrations in samples from upgradient and background wells. In 
the alluvial aquifer, generally small but detectable concentrations of 
benzene, toluene, and xylene were detected in most samples; 
however, concentrations rarely exceeded State or Federal maxi- 
mum contaminant levels for drinking water. Small concentrations of 
the halogenated volatile organic compounds vinyl chloride and 
1,2-trans-dichloroethene also were detected in samples from down- 
gradient alluvial aquifer wells. 


22608 (CONF-9109234—Absts., pp. 90-94) Investigative 
strategy to determine the extent and rate of contaminant 
transport in a strike-dominated karstic flow system. Black, K.C. 
(Environmental Consulting Engineers, Inc., Knoxville, TN (United 
States)); Wedekind, J.E. Oak Ridge National Lab., TN (United 
States). [1991]. From 4. Tennessee water resources symposium; 
Knoxville, TN (United States); 24-26 Sep 1991. In Fourth Ten- 
nessee water resources symposium. Extended abstracts. 183p. 
Order Number DE92011935. Source: OSTI; NTIS; INIS. 

A monitoring well network was needed at a landfill site in the 
Valley and Ridge of northeast Tennessee suspected of contaminat- 
ing several nearby springs and domestic wells. The landfill is 
located on the northwest limb of an asymmetric, fault-bounded syn- 
cline, upon the clayey residuum of the lower Knox Group. 
Numerous bedrock exposures in the site vicinity revealed the frac- 
tured nature of the limestone and dolostone, as well as several 
cave openings. Deformational features observed in the bedrock are 
related to nearby northeast-southwest trending thrust faults, and in- 
clude intricate folding, fracturing, and tear faults which are typically 
oriented perpendicular to strike. Sinkholes, dolines, and caverns in 
the vicinity appear to be oriented along strike, probably due to so- 
lution along structural weakness associated with bedding-parallel 
slip developed during folding. This study presents a systematic ap- 
proach to such a system which included field mapping, dye tracer 
studies, geophysics, and monitoring groundwater elevations con- 
comitant with rainfall data. Synthesis of the data produced a 
conceptual model for contaminant transport, and established a reli- 
able monitoring network for the landfill. 


22609 § (CONF-9109234~Absts., pp. 95-99) An assessment of 
the impact of Ciass V injection wells on carbonate ground we- 
ters. Ogden, A.E. (Tennessee Technological Univ., Cookeville 
(United States)); Redman, R.K.; Brown, T.L. Oak Ridge National 
Lab., TN (United States). [1991]. From 4. Tennessee water re- 
sources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

Part C of the Safe Drinking Water Act authorized the US Environ- 
mental Protection Agency (EPA) to establish regulations to assure 
that potable ground water is not endangered by the underground 
injection of waste. There are five classes of underground injection 
wells. Classes | through IV include such categories as radioactive 
and hazardous waste injection and disposal of brines from the oil 
and gas industry. Class V wells are generally defined as those 
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which inject only non-hazardous fluids into or above strata that 
contain underground sources of drinking water. The primary goal of 
the proposed study was to determine if Class V injection wells 
have created a ground water pollution problem. Evaluating the ef- 
fects of service station bay drains that lead to septic tanks, pits, or 
dry wells and storm water runoff wells were a primary target of the 
investigation. Additional objectives of the research are: (1) review 
case histories of contamination from Class V injection wells in karst 
through a literature review; (2) evaluate the effectiveness and ap- 
plicability of UlIC-Class V injection well regulations in states having 
karstic limestone terranes; (3) sample selected runoff waters enter- 
ing sinkholes and analyze chemical constituents in nearby wells 
and springs to determine contaminant levels; (4) perform a benthic 
macro-invertebrate study at the sites being sampled chemically to 
document contaminant effect on stream biota, (5) demonstrate the 
applicability of dye tracing to show the connection between se- 
lected pollution sources and contaminated wells and springs. 


22610 (CONF-9109234—Absts., pp. 100-104) Assessment of 
nitrate export from a high elevation watershed. Williams, E.M. 
(Univ. of Tennessee, Knoxville (United States)); Nodvin, S.C. Oak 
Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

Nitrate leaching from forest soils can be detrimental to both the 
forest ecosystems and stream water quality. Nitrate moving 
through the soil transports plant nutrients and acidifying agents, hy- 
drogen and aluminum, and can export them to streams. In the high 
elevation spruce-fir forests in the Great Smoky Mountains National 
Park (GRSM) nitrate has been found to be leaching from the root- 
ing zone. Streams associated with these ecosystems are poorly 
buffered. Therefore rapid export of nitrate from the soils to the 
streams could lead to episodic acidification. The purpose of the 
Noland Divide watershed study is to assess the levels of nitrate ex- 
port from the watershed to the streams and the potential impacts 
of the export to the ecosystem. 


22611 (CONF-9109234—Absts., pp. 135-138) Soll gas sur- 
veys as a source of preliminary data in the characterization of 
hazardous waste sites. Hooper, T.L. (Army Corps of Engineers, 
Nashville, TN (United States)). Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

Soil gas surveys do not replace the need for soil sampling and 
groundwater sampling. The soil gas surveys provide qualitative or 
quantitative data on volatile organics in the vapor phase. These va- 
pors reside in the pore spaces between the soils. The vapors may 
emanate from the groundwater or from contamination on the soil 
particles. The surveys provide a relative concentration of contami- 
nants which are then verified by soil and groundwater sampling. 
Soil gas surveys provide a cost-effective means of characterizing a 
site. The surveys are not stand alone tools; however, acceptable 
data can be obtained when results are confirmed with actual field 
sampling. Each type of survey has its advantages and disadvan- 
tages. Passive surveys provide more accurate results in soils 
where clay layers exist; however, real-time data and actual con- 
centrations cannot be obtained. Active soil gas surveys provide 
real-time data and other soil gas sampling points as well as soil 
and water sampling points can be decided in the field. 


22612 (CONF-9109234—Absts., pp. 139-140) Conducting the 
1992 National Resource Inventory in Tennessee, a multidiscl 
plinary sampling approach to accessing the condition of 
natural resources within the state. Adams, W.R. (USDA Soil 
Conservation Service, Nashville, TN (United States)). Oak Ridge 
National Lab., TN (United States). [1991]. From 4. Tennessee wa- 
ter resources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 
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The National Resource Inventory (NRI) is conducted every 5 
years by the Soil Conservation Service (SCS) to gather compre- 
hensive information on the status, condition, and trends of the 
country's soil, water and related resources. Each SCS state office 
conducts the NRI under guidance from the National Office. SCS 
has conducted inventories under various Congressional directives 
since the formation of the agency over 50 years ago. The legisia- 
tive authority for conducting NRIs is the Rural Development Act of 
1972 (Public Law 92-419) and the Soil and Water Resource Con- 
servation Act of 1977 (Public Law 95-192). The 1990 Farm Bill 
contains specific directives for extending the scope of the NRI by 
relating it to water quaiity protection and improvement objectives. 


22613 (CONF-9109234—Absts., pp. 157-160) Microbial uti- 
lization of adsorbed contaminants in groundwater systems. 
Robinson, K.G. (Univ. of Tennessee, Knoxville (United States)); 
Novak, J.T. Oak Ridge National Lab., TN (United States). [1991]. 
From 4. Tennessee water resources symposium; Knoxville, TN 
(United States); 24-26 Sep 1991. In Fourth Tennessee water re- 
sources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

Both the migration rate and the concentration of hazardous 
chemicals in groundwater play a major role in determining how far 
these materials migrate, how risk factors are assessed, and what 
remedial action can be taken. These analyses require a thorough 
understanding of the biogeochemical behavior of the hazardous 
chemicals in soil-water systems. The purpose of this study was to 
investigate the availability of sorbed 2,4,6-TCP for biodegradation 
by acclimated bacteria. The target compound was chosen because 
it is on the US Environmental Protection Agency (EPA) list of prior- 
ity pollutants, is a known carcinogen, and its presence in soil and 
groundwater has increased in recent years. 


22614 (CONF-920389—Abst., pp. 1, Paper 1) Forest floor 
CO2 exchange: Biophysical constraints and spatial gradients. 
Hanson, PJ. (Oak Ridge National Lab., TN (United States)); 
Bohiman, S.A.; Wullschleger, S.D.; Todd, D.E. Oak Ridge National 
Lab., TN (United States). Mar 1992. From 3. annual Walker Branch 
watershed research conference; Oak Ridge, TN (United States); 
26-27 Mar 1992. In Third annual Walker Branch Watershed re- 
search symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

Carbon dioxide exchange rates (CER) between the forest floor 
and the atmosphere are an important component of the terrestrial 
carbon cycle representing between 10 and 50% (seasonally depen- 
dent) of the total carbon exchanged by upland oak forest stands 
each day. However, because this estimate is based on a limited 
set of observations from a small number of locations on the Walker 
Branch Watershed, a full season of forest floor CER observations 
and associated environmental measurements were initiated. These 
measurements will improve our understanding of reductions in for- 
est carbon sequestration resulting from forest floor CER. Forest 
floor CER was measured one or two times a month at 45 locations 
along topographic gradients including north and south facing 
slopes, valley bottoms, and exposed ridgetop sites. CERs were 
measured with a modified LiCor 6200 gas exchange system. Mea- 
surements of soil water and temperature were collected with each 
CER measurement. Soil cores for making estimates of percent 
coarse fragments, rooting density, and soil C and N were also col- 
lected at the end of the year. 


22615 (CONF-920389—Abst., pp. 1, Paper 8) Temporal and 
spatial changes in species diversity after successive clearcuts 
in the Southern Appalachians. Elliott, K.J. (Coweeta Hydrologic 
Lab., Otto, NC (United States)); Swank, W.T. Oak Ridge National 
Lab., TN (United States). Mar 1992. From 3. annual Walker Branch 
watershed research conference; Oak Ridge, TN (United States); 
26-27 Mar 1992. In Third annual Walker Branch Watershed re- 
search symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

A 16.1 ha watershed at the Coweeta Hydrologic Laboratory was 
clearcut in 1939-40 and again in 1962. Forest inventory data from 
1934 to 1992 were collected at approximately 7 year intervals to 
examine how clearcutting affects species diversity and richness of 
three community types (Cove-Hardwood, Mixed Oak, and Oak- 
Pine) within the watershed. There were no significant differences in 





tree diversity among the three community types, but understory di- 
versity was significantly higher in the Cove-Hardwood community 
than either the Mixed Oak or Oak-Pine communities. Tree species 
diversity increased significantly 8 years after the first clearcut from 
H’ = 2.65 to H’ = 2.69 (p < 0.05). Twenty-three years after the first 
clearcut (1962), diversity reached a maximum of H’ = 2.72. How- 
ever, after the second clearcut (1979), tree diversity declined by 
1977 (H’ = 2.33, p < 0.001) and remained low through 1992. 


22616 (CONF-920389—Abst., pp. 1, Paper 9) Foothills Park- 
way environmental report: Geology, soils, and baseline water 
quality. Turner, R.S. (Oak Ridge National Lab., TN (United 
States)); Ryan, P.F.; Lietzke, D.A.; Hatcher, R.D. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1992. From 3. annual Walker 
Branch watershed research conference; Oak Ridge, TN (United 
States); 26-27 Mar 1992. In Third annual Walker Branch Water- 
shed research symposium. Program and abstracts. 53p. Order 
Number DE92010786. Source: OSTI; NTIS. 

Oak Ridge National Laboratory is preparing an environmental re- 
port for the National Park Service (NPS) from which the NPS will 
prepare an environmental impact statement (EIS) for construction 
of Segment 8D of the Foothills Parkway. This segment would ex- 
tend from Route 321 in Wear Cove to the Gatlinburg Spur, or 
Route 411, between Pigeon Forge and Gatlinburg. Major problems 
were encountered with slope instability and exposure of sulfidic 
materials during construction of Segments 8E and 8F to the west 
of Wear Cove. Failure of retaining structures, slumping of the road- 
way, acidification and sikation of streams, and large scars on the 
sides of the mountains raised public concerns that led the NPS to 
develop an EIS for the next Segment. The authors conducted a 
soil survey at 1:12,000 and 1:2,400 scales for the Parkway right of 
way, a strip of land approximately 1,000 feet wide that extends a 
length of about 10 miles. A pilot road extending the length of the 
right of way provided good exposure of bedrock that was used to 
verify the USGS geology maps of King, to observe and take 
additional measurements of structural features, and to make obser- 
vations of bedrock and soil mineralogy. They conducted a 


year-long baseline survey of water quality, taking monthly grab 
samples from 24 stream reaches. 


22617 (CONF-920389—Abst., pp. 1, Paper 11) Modeling 
changes in forest hydrology and productivity in the southeast- 
ern US related global climate change, using a Geographic 
Information System (GIS). McNulty, S.G. (Coweeta Hydrologic 
Lab., Otto, NC (United States)); Vose, J.M.; Swank, W.T. Oak 
Ridge National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

A regional model is being developed to examine the effects of al- 
tered climatic regimes on the hydrology, forest productivity and 
species distribution of Pinus taeda, using historical climatic and for- 
est growth records. Due to the complex spatial and temporal 
structure of the data base, a Geographic Information System 
(ARC-INFO) is being used to store and manipulate this information. 
Data within the ARC-INFO system will undergo a series of manipu- 
lations (e.g. map overlays, kriging interpolation of irregularly 
spaced data, etc.) before it is accessible for model development. 
The use of ARC-INFO in this research is the focus of this paper. 


22618 (CONF-920389-Abst., pp. 1, Paper 13) A land use/ 
land cover map of the Oak Ridge Reservation and surrounding 
lands. Chatfield, T.A. (Miami Univ., Oxford, OH (United States)); 
Graham, R.L. Oak Ridge National Lab., TN (United States). Mar 
1992. From 3. annual Walker Branch watershed research confer- 
ence; Oak Ridge, TN (United States); 26-27 Mar 1992. In Third 
annual Walker Branch Watershed research symposium. Program 
and abstracts. 53p. Order Number DE92010786. Source: OSTI; 
NTIS. 

A land use/land cover map of the Oak Ridge Reservation and 
surrounding lands is being developed from satellite imagery. A digi- 
tal Landsat Thematic Mapper (TM) scene taken in September of 
1984 and a smaller digital SPOT Image taken in January of 1987 
are the basis for the map. A series of successively finer unsuper- 
vised classifications were used to delineate 9 land use/land cover 
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classes - water, low density urban, high density urban, open pas- 
ture and grass, agricultural field, hardwood forest, mixed 
hardwood-pine forest, natural pine forest, and pine plantations. 
Successive unsupervised classifications in which identifiable 
classes were blocked out and the remaining pixels were reclassi- 
fied were to correct for the strong shadow element in the imagery. 
For example, hardwood forests on shaded slopes were spectrally 
quite similar to pine forests in bright sunlight. The SPOT winter 
scene was overlaid on the TM map to assist in differentiating conif- 
erous and hardwood forest classes. The map is in raster format 
with 30 m pixels and covers an area of 187,508 ha (about 50 km 
by 37 km). Using aerial photography and site visits, the authors are 
now developing an error matrix for the map which will statistically 
quantify the map’s accuracy. 


22619 (CONF-920389—Abst., pp. 1, Paper 22) Water stress 
tolerance of black cottonwood and eastern cottonwood clones 
and four of their hybrid progeny. Tschaplinski, T.J. (Oak Ridge 
National Lab., TN (United States)); Tuskan, G.A.; Gunderson, C.A. 
Oak Ridge National Lab., TN (United States). Mar 1992. From 3. 
annual Walker Branch watershed research conference; Oak Ridge, 
TN (United States); 26-27 Mar 1992. In Third annual Waker 
Branch Watershed research symposium. Program and abstracts. 
53p. Order Number DE92010786. Source: OSTI; NTIS. 

Water stress tolerance may be a determinant of productivity in 
hybrid poplar, particularly if grown on sites that experience periodic 
drought, and hence can be used as a selection criterion. Water 
stress tolerance was investigated in six clones of a pedigree con- 
sisting of black cottonwood (Populus trichocarpa Torr. and Gray 9) 
and eastern cottonwood (P. deltoides Bartr. «”) parental clones 
and four hybrid progeny to determine the degree of genetic vari- 
ability in and limits of tolerance. Trees were grown outdoors in 
pots; well-watered trees were kept moist and stressed trees were 
subjected to repeated cyclical stresses of one to two days duration 
over the 14-week study. The osmotic potential at saturation, de- 
rived from pressure-volume analysis, indicated that three of the 
four hybrids displayed some degree of leaf osmotic adjustment af- 
ter budset. The «~ clones tended to have a greater degree of water 
stress tolerance that did the 9 clones, as evidenced by greater os- 
motic adjustment and maintenance of dry matter production of the 
main stem under water stress. Main stem dry weight of stressed 
clones was 54-57% of that of the well-watered trees, compared to 
42-52% for 2 clones. However, clonal differences in the reductions 
in total plant dry weight (including lateral branch and root dry 
weight) under water stress were less obvious. Female clones allo- 
cated more carbon to branch production than did «” clones under 
well-watered conditions, with allocation to roots further increased 
under water stress. 


22620 (CONF-920389—Abst., pp. 1, Paper 26) Nitrogen and 
sulfur deposition impacts upon nutrient cycling in two south- 
ern Appalachian red spruce stands. Joslin, J.D.; Wolfe, M.H. 
Oak Ridge National Lab., TN (United States). Mar 1992. From 3. 
annual Walker Branch watershed research conference; Oak Ridge, 
TN (United States); 26-27 Mar 1992. In Third annual Walker 
Branch Watershed research symposium. Program and abstracts. 
53p. Order Number DE92010786. Source: OSTI; NTIS. 

Nutrient cycles for N, S, Ca, Mg, and K were compared in two 
adjacent red spruce stands in the southern Appalachians (Whitetop 
Mt., VA) receiving different amounts of acidic deposition. The ‘high 
cloudwater’ stand (HC) received approximately 35% more N and S 
deposition than the ‘low cloudwater’ stand (LC) by virtue of its loca- 
tion at the exact mountain summit and on the edge of a clearing. 
To compile these nutrient cycles, the authors measured or esti- 
mated over a two year period, for each of the 5 nutrients, (1) 
canopy inputs in precipitation, cloudwater, and dry deposition, (2) 
forest floor inputs as throughfall and stemflow, (3) soil water fluxes 
below the O horizon and at the bottom of the rooting zone, (4) bio- 
mass pools of nutrients in foliage, twigs, branches, boles, and 
roots, and (5) soil pools in the forest floor and mineral soil. Both 
LC and HC stands received high N and high S inputs to the 
canopy. Both stands appear to have been largely saturated with 
regard to N and S, as export below the rooting zone generally 
equaled or exceeded ecosystem inputs. Movement of the strong 


ERA Vol. 17, No. 8 303 








54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


acid anions, sulfate and nitrate, through these two stands resulted 
in the net export of Ca, Mg, and K cations from both. 


22621 (CONF-920389—Abst., pp. 1, Paper 28) Soil stratigra- 
phy and landscape evolution of a large flat-floored doline on 
the crest of Chestnut Ridge. Crownover, S.H. (Univ. of Florida, 
Gainesville (United States)); Collins, M.E. Oak Ridge National Lab.., 
TN (United States). Mar 1992. From 3. annual Walker Branch wa- 
tershed research conference; Oak Ridge, TN (United States); 
26-27 Mar 1992. In Third annual Walker Branch Watershed re- 
search symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

A large flat-floored doline occurring in the Copper Ridge Forma- 
tion along the northern crest of Walker Branch Watershed has 
acted as a natural sediment trap throughout the Quaternary period. 
This doline contains an intricate pattern of parent materials domi- 
nated by ancient loca! alluvium mixed with ancient toeslope 
colluvium, younger colluvium and a silty material considered to be 
mid-Holocene slopewash. A highly weathered buried residual soil, 
possibly mid to late Tertiary, underlies all strata at variable depths 
within this doline. Of special interest is the silty material preserved 
in the upper 1.5 m at the center of this doline which overlie a se- 
ries of buried soils. This silty material, previously thought to be 
late-Wisconsinan loess, occurs stratigraphically above a buried A 
horizon that has been radiocarbon dated to 9,170 + 140 YBP. 
Particle-size analysis of this silty material, dominated by medium 
and coarse silt-size fractions, is similar to that of the A and E hori- 
zons of the surrounding doline sideslopes and suggests a local 
slopewash origin during the mid-Holocene rather than an eolian ori- 
gin during the late Pleistocene. Petrographic analysis of the very 
fine sand fraction of this silty material indicates that the fraction is 
dominated by chert and quartz, which also supports a local rather 
than a distant source for this material. Auger borings down to 7.7 
m in the doline center indicate alternating layers of cherty and 
noncherty silt loam materials that become better drained with 
depth. At approximately 6.1 m a significant clay increase occurs, 
which is accompanied at 7.1 m by an increase in organic carbon, 
chert fragment content and a matrix darkening, indicating the pos- 
sible presence of a buried soil. 


22622 (CONF-920389-Abst., pp. 1, Paper 30) Organic mat- 
ter decomposition and nitrogen mineralization response to 
disturbance from slivicultural practices in a boreal wetland. 
Trettin, C.C. (Oak Ridge National Lab., TN (United States)). Oak 
Ridge National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

A project was initiated in 1988 to study the effects of three levels 
of disturbance on forested wetland functions. The study site was an 
acid, coniferous poor fen, characterized by black spruce-tamarack- 
jack pine overstory vegetation and a Typic haplaquod, sandy, 
mixed frigid soil. The treatments, selected to provide a range of dis- 
turbances to the site, included whole-tree harvesting (WTH), WTH 
plus disk trenching, and WTH plus bedding. The treatments were 
applied using a Latin square design, which permitted the assess- 
ment of treatment effects and gradient factors within the wetland. 
An adjoining undisturbed stand was used as a control. Organic 
matter decomposition was studied using the cotton strip assay. Ni- 
trogen mineralization was studied using four in situ methods: 
sequential-core, core-ion exchange resin with and without vegeta- 
tion uptake, and closed-core. Each disturbance treatment caused 
an increase in organic matter decomposition as a result of changes 
in the soil temperature regime. The effect of increased decomposi- 
tion was evident both temporally and spatially with soil depth. 
Reductions in soil carbon pools and increased decomposition of 
the forest floor also reflected the increased decomposition activity 
following disturbance. During the ten-week incubation period, net 
nitrogen mineralization on the bed treatment exceeded annual esti- 
mates from similar undisturbed wetland sites, while immobilization 
of N was found in the other treatments and the control. 


22623 (CONF-920389—Abst., pp. 1, Paper 31) Nitrogen 
cycling In optimum nitrogen fertilization experiments in short- 
rotation sycamore plantations. Van Miegroet, H. (Oak Ridge 
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National Lab., TN (United States)); Norby, R.J.; Tschaplinski, T.J. 
Oak Ridge National Lab., TN (United States). Mar 1992. From 3. 
annual Walker Branch watershed research conference; Oak Ridge, 
TN (United States); 26-27 Mar 1992. In Third annual Walker 
Branch Watershed research symposium. Program and abstracts. 
53p. Order Number DE92010786. Source: OSTI; NTIS. 

Growing trees for biomass in short-rotation plantations may 
eventually reduce site fertility because of excessive nutrient re- 
moval during harvesting, and fertilization is often necessary to 
sustain site fertility. However, indiscriminate fertilization, especially 
of nitrogen, in excess of system retention capacity is wasteful and 
may adversely affect water quality. The authors’ study focused on 
the fate of nitrogen under different fertilization regimes. A total of 
450 kg N/ha as urea was added over a 3-year period to a young 
american sycamore plantation (Platanus occidentalis) to evaluate 
the optimum N fertilization regime for biomass production, tree N 
use efficiency, soil N recovery, and water quality. The following 
treatments were applied in triplicate: one time only (01); annual 
even (AE: 150 kg N ha~' yr~'); annual balloon (AB: 50, 150, 250 
kg N ha-"); periodic (P: 3 x 50 kg N ha-' per growing season); 
and no fertilization. Highest tree growth initially occurred in the AE 
and O01 plots, but by the second year, biomass increment became 
highest in the AB treatment, in which annual additions increased 
commensurate with tree growth. Periodic fertilization enhanced tree 
growth relative to control plots only. Both fertilizer regimes (AB and 
P) caused the smallest changes in NO3-N leaching, presumably 
due to greater N recovery by the trees, and thus posed the small- 
est environmental threat to groundwater contamination with NO3-N. 
In the 01 plots, NO3-N solution levels remained above 10 mg L~" 
throughout the first year, but declined to control-plot values there- 
after. In the AE plots, NO3-N showed distinct summer peaks and 
remained higher than in the other treatments in the second year. 


22624 (CONF-920389—Abst., pp. 1, Paper 33) Computer- 
assisted Morphology of Soils: CAMS. Collins, M.E. (Univ. of 
Florida, Gainesville (United States)); Cantlin, D.L. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1992. From 3. annual Walker 
Branch watershed research conference; Oak Ridge, TN (United 
States); 26-27 Mar 1992. In Third annual Walker Branch Water- 
shed research symposium. Program and abstracts. 53p. Order 
Number DE92010786. Source: OSTI; NTIS. 

This environmental education project involves one of our most 
important natural resources, but few if any educational tools are 
devoted to it. SOIL. It addresses a specific national and interna- 
tional environmental issue - water quality, by educating groups and 
individuals about soils and the influence of soils to water quality. 
The wise use of this natural resource is linked to our knowledge of 
its highly variable morphology, and its corresponding chemical, 
physical, biological, and mineralogical characteristics. With existing 
computer technology, the image captured on a 35 mm color slide 
can be converted to a digitized format, modified, corrected, and/or 
enhanced, and utilized in a variety of applications. Commercially 
available authoring software enables the user to create a custom 
designed multimedia program for education, demonstration, or 
other purposes. For example, a program could be produced that 
would allow the user to select color pictures accompanied with per- 
tinent data for upland, residual soils in a specific location. The 
visual information could be accompanied with a narrative explana- 
tion. Most of the available authoring software support high quality 
video images. Custom designed programs are limited in size only 
by a users available storage space. 


22625 (CONF-920389-Abst., pp. 1, Paper 35) Intermediate- 
scale experiments on 1-dimensional multi-region transport of 
tracers at Melton Branch. Wilson, G.V. (Univ. of Tennessee, 
Knoxville (United States)); Jardine, P.M.; O’Dell, J.D.; Walker, D.; 
Gwo, J.P. Oak Ridge National Lab., TN (United States). Mar 1992. 
From 3. annual Walker Branch watershed research conference; 
Oak Ridge, TN (United States); 26-27 Mar 1992. In Third annual 
Walker Branch Watershed research symposium. Program and ab- 
Stracts. 53p. Order Number DE92010786. Source: OSTI; NTIS. 

A field-scale experimental facility has been developed in eastern 
Tennessee as a waste management analog site for subsurface 
transport research. The basic goal of this research is to develop a 
comprehensive field-scale data base for validating a multi-region 




















flow and transport model. The transport of reactive and non-reactive 
tracers are temporally monitored with depth in the profile using frit- 
ted glass lysimeters. Tracer experiments have been performed at 
two infiltration rates that maintain steady-state unsaturated flow. A 
1-dimensional unsaturated transport experiment was conducted by 
applying a pulse of MgBrz to the soil block surface under a steady 
infiltration rate of 33 cmvd. A second tracer release was conducted 
on the soil block by applying a pulse of SrBrp (= 400 mgSr/L and 
800 mgBr/L) at a rate of 2.7 cm/d followed by CaCl, applied at the 
same ionic strength and flow rate. Tracer mobility has been moni- 
tored since August 1991 and will continue till August 1992. 


22626 (CONF-920389-Abst., pp. 1, Paper 36) Field-scale ex- 
periments on 3-dimensional multi-region transport of tracers 
at Melton Branch. Wilson, G.V. (Univ. of Tennessee, Knoxville 
(United States)); Jardine, P.M.; O'Dell, J.D.; Collineau, M. Oak 
Ridge National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

A field-scale experimental facility has been developed in eastern 
Tennessee as a waste management analog site for subsurface 
transport research. The basic goal of this research is to develop a 
comprehensive field-scale data base for validating the MUlIti-Region 
Flow (MURF) code developed for this project. The site is located 
on a 0.67-ha forested hillslope on the Melton Branch watershed on 
the Oak Ridge Reservation. Two 3-dimensional transport studies 
have been conducted by making tracer releases from a buried line 
source on the ridge of the hillslope to simulate seepage from a 
landfill. The hydraulic conductivity (K) was determined by depth as 
a function of water content (@) on the soil block. Water retention 
curves determined on soil cores by horizon were segregated into 
three pore regions and modeled by region uses a Fermi function 
and van Genuchten’s model. Mualem’s model was utilized for pre- 
dicting the hydraulic conductivity as a function of water content for 
each of the three regions. A 3-dimensional tracer study was con- 


ducted by applying a 15,600 L pulse of 400 ppm Ci- (CaCl) from 
the line source into unsaturated soil over a 13 day period of low 
rainfall. This was followed by a second tracer study conducted by 
applying a 3,200 L pulse of 8,000 ppm Br- (MgBrz) directly into a 
perched water table over a 16 h period during a major storm event. 


22627 (CONF-9205131-2) Environmental concerns in blind 
shaft drilling and Environmental Restoration Programs. Rowe, 
P.A. Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-89NV10630. From Inter- 
national conference on shaft drilling technology; Las Vegas, NV 
(United States); 11-14 May 1992. Order Number DE92013519. 
Source: OSTI; NTIS; GPO Dep. 

This report presents environmental regulatory initiatives under- 
taken by Reynolds Electrical & Engineering Co., Inc. (REECo) 
Field Operations Department Drilling with specific focus on waste 
minimization, reduction of hazardous waste streams, and environ- 
mentally managed drill locations. Compliance with federal and state 
environmental regulations is both mandatory, and from the point of 
liability, good business practice. It is possible to manage escalating 
environmental and regulatory challenges through proper planning, 
system assessments, and implementation of practical initiatives. 


22628 (DOE/ER-0547T) Chemical contaminants on DOE 
lands and selection of contaminant mixtures for subsurface 
science research. Riley, R.G. (Pacific Northwest Lab., Richland, 
WA (United States)); Zachara, J.M. Pacific Northwest Lab., Rich- 
land, WA (United States). Apr 1992. 77p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92014826. Source: OSTI; NTIS; GPO Dep. 

This report identifies individual contaminants and contaminant 
mixtures that have been measured in the ground at 91 waste sites 
at 18 US Department of Energy (DOE) facilities within the weapons 
complex. The inventory of chemicals and mixtures was used to 
identify generic chemical mixtures to be used by DOE’s Subsurface 
Science Program in basic research on the subsurface geochemical 
and microbiological behavior of mixed contaminants (DOE 1990a 
and b). The generic mixtures contain specific radionuclides, metals, 
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organic ligands, organic solvents, fuel hydrocarbons, and polychlori- 
nated biphenyls (PCBs) in various binary and ternary combinations. 
The mixtures are representative of in-ground contaminant associa- 
tions at DOE facilities that are likely to exhibit complex geochemical 
behavior as a result of intercontaminant reactions and/or microbio- 
logic activity stimulated by organic substances. Use of the generic 
mixtures will focus research on important mixed contaminants that 
are likely to be long-term problems at DOE sites and that will re- 
quire cleanup or remediation. The report provides information on 
the frequency of associations among different chemicals and com- 
pound classes at DOE waste sites that require remediation. 


22629 (DOE/ER/60479-T1) Response of a tundra ecosys- 
tem to elevated atmospheric carbon dioxide and CO>-induced 
climate change: Progress report. Oechel, W.C. San Diego State 
Univ. Foundation, CA (United States). Apr 1992. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
86ER60479. Order Number DE92013925. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the progress on the DOE funded project: 
“Response of a Tundra Ecosystem to Elevated Atmospheric Car- 
bon Dioxide and COz2-Induced Climate Change.” The current 
funding cycle was initiated on September 1, 1989, to run through 
August 31, 1992. There was an initial reduction in scope dictated 
by budget availabilities, primarily manipulations of CO2, tempera- 
ture and nutrients at a wet tundra located at Barrow Alaska. These 
experiments still need to be done over the mid- to longer term in 
order to accurately predict, apriori, the effects of climate change on 
the arctic tundra as well as possible feedbacks. Coordination and 
cooperation with other agencies was initiated in 1990 and formally 
proposed in our 1991 renewal at the national and international 
level and has become an important aspect of the research. To ac- 
curately and precisely scale plot and transect measurements to the 
circumpolar tundra is beyond the scope of the current DOE project. 
It is possible, however to determine the patterns and controls of 
COz flux from the current circumpolar arctic tundra with the in- 
volvement of additional agencies and governments. Results from 
the past two years of this project confirm that the arctic has be- 
come a source of COz2 to the atmosphere. This change coincides 
with recent climatic variation in the arctic, and suggest a positive 
feedback of arctic ecosystems on atmospheric CO2 and global 
change. Measurements along a latitudinal gradient across the north 
slope of Alaska indicate a loss of carbon from tussock tundra and 
wet tundra, decreasing in magnitude along a decreasing gradient 
of temperature but an increasing gradient in soil moisture. These 
data are in agreement with work done on tussock tundra in 1983— 
85 and 1987. 


22630 (DOE/ID-22100) Formation of perched ground-water 
zones and concentrations of selected chemical constituents in 
water, idaho National Engineering Laboratory, idaho, 1986-88. 
Cecil, L.D.; Orr, B.R.; Norton, T.; Anderson, S.R. Geological Sur- 
vey, Idaho Falls, ID (United States). Nov 1991. 59p. Sponsored by 
USDOE, Washington, DC (United States); Department of the Inte- 
rior, Washington, DC (United States). (USGS/WRI-91-4166). 
Source: OSTI; INIS; U.S. Geological Survey, Books and Open-File 
Reports Section, Federal Center, Box 25425, Denver, CO 80225. 

Wastewater containing radiochemical and chemical constituents 
has been discharged since 1952 to infiltration ponds and wells at 
the Idaho National Engineering Laboratory. Perched ground-water 
zones have formed from waste-water discharged to infiltration 
ponds. Lithologic features controlling formation of these zones 
include contrasts in vertical hydraulic conductivity, baked-zone al- 
terations, unfractured basalt, and fracture filling. Waste-disposal 
practices, waste volumes discharged, sorption, and radioactive de- 
cay have affected concentrations of selected constituents in 
perched ground water. This report presents an analysis of water- 
level and water-quality data collected from discontinuous perched 
ground-water zones during 1986-88 as part of the ongoing geohy- 
drologic investigation at the INEL. The formation of these zones is 
discussed and the distribution and concentration of selected radio- 
chemical and chemical constituents is described. 


22631 (DOE/SR/15199-3) Annual review of cultural re- 
source investigations by the Savannah River Archaeological 
Research Program, fiscal year 1990. South Carolina Univ., 
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Columbia, SC (United States). Savannah River Archaeological 
Research Program. Nov 1990. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC09-88SR15199. Order 
Number DE92014138. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Archaeological Research Program 
(SRARP) of the South Carolina Institute of Archaeology and An- 
thropology, University of South Carolina, is funded through a direct 
contract with the United States Department of Energy to provide 
services required under federal law for the protection and manage- 
ment of archaeological resources on the Savannah River Site 
(SRS). Because the significance of most archaeological resources 
is dependent upon research potential, the SRARP is guided by re- 
search objectives. An on-going research program provides the 
problems, methods and means of assessing site significance within 
the compliance process specified by law. In addition, the SRARP 
maintains an active program of public education to disseminate 
knowledge about prehistory and history, and to enhance public 
awareness about historic preservation. The following report sum- 
marizes the management, research and public education activities 
of the SRARP during Fiscal Year 1990. 


22632 (DOE/SR/15199—-4) Annual review of cultural re- 
source investigations by the Savannah River Archaeological 
Research Program: Fiscal year 1991. South Carolina Univ., 
Columbia, SC (United States). Savannah River Archaeological 
Research Program. Oct 1991. 43p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC09-88SR15199. Order 
Number DE92013707. Source: OSTI; NTIS; GPO Dep. 

A cooperative agreement with the United States Department of 
Energy provides the necessary funding for the Savannah River Ar- 
chaeological Research Program (SRARP) of the South Carolina 
Institute of Archaeology and Anthropology, University of South 
Carolina, to render services required under federal law for the pro- 
tection and management of archaeological resources on the 
Savannah River Site (SRS). Because the significance of archaeo- 
logical resources is usually determined by research potential, the 
SRARP is guided by research objectives. An ongoing research pro- 
gram provides the theoretical, methodological and empirical basis 


for assessing site significance within the compliance process speci- 
fied by law. In accordance with the spirit of the law, the SRARP 
maintains an active public education program for disseminating 
knowledge about prehistory and history, and for enhancing aware- 


ness of historic preservation. This report summarizes the 
management, research and public education activities of the 
SRARP during Fiscal Year 1991. 


22633 (DPST-88-619) Soll gas surveys at selected poten- 
tial waste sites at the Savannah River Plant. Looney, B.B. (Du 
Pont de Nemours (E.1.) and Co., Aiken, SC (United States). Savan- 
nah River Lab.); Price, V.; Masdea, D.J.; Boe, V.A. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (United States). Savannah 
River Lab.; Microseeps Ltd., Pittsburgh, PA (United States). 11 Nov 
1988. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-76SR00001 ;AC09-89SR18035. Or- 
der Number DE92014366. Source: OSTI; NTIS; GPO Dep. 

Recently, Savannah River Laboratory (SRL) personnel, with the 
assistance of Microseeps, Ltd., completed soil plug and soil gas 
surveys at several selected potential waste sites across the Savan- 
nah River Plant (SRP). The purpose of these surveys was to 
screen the sites to determine whether they may have received 
materials containing chlorinated or hydrocarbon solvents. As dis- 
cussed below, the methods employed are very sensitive: a 
negative finding at a site is strong evidence that the site never re- 
ceived the subject constituents. A positive finding suggests that the 
site may have received some quantity of the measured compound 
or a parent compound. As currently applied by SRL, soil plug and 
soil gas surveys are used as a screening tool to identify sites that 
may require further characterization. Because of the extreme sensi- 
tivity of the methods, a positive result does not automatically 
indicate that a site is hazardous, nor does it directly address 
whether the site received or contains hazardous waste. 


22634 (EGG—10617-1181) An aerial radiological survey of 
the area surrounding the Rifle Mill sites, Rifle, Colorado. Jobst, 
J. EG and G, Inc., Las Vegas, NV (United States). Remote Sens- 
ing Lab. Aug 1980. 11p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC08-88NV10617. Order Number 
DE92014299. Source: OSTI; NTIS; GPO Dep. 

Gamma ray isopleth maps have been constructed from aerial 
data taken over the old and new Rifle tailing piles near Rifle, Col- 
orado. Spectral data from the more active areas reveal anomalous 
concentrations of bismuth-214. Tables that convert these anoma- 
lous levels to ground concentrations and corresponding exposure 
rates are included. 


22635 (EGG—10617-1182) An aerial radiological survey of 
Naturita, Colorado and surrounding area: Date of survey: 
September 1981. Jaffe, RJ. EG and G, Inc., Las Vegas, NV 
(United States). Remote Sensing Lab. Sep 1982. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. Order Number DE92014295. Source: OSTI; NTIS; 
GPO Dep. 

An aerial radiological survey of four areas in the vicinity of the 
inactive uranium mill tailings site at Naturita, Colorado was con- 
ducted in September 1981. The average background radiation 
exposure rate (normalized to 3 feet above the ground) was about 
10 to 16 microroentgens per hour (uF/h). Uranium ore or tailings 
were detected at Naturita, Nucla, East Vancorum, and the general 
region downriver and downwind from the former mill tailings site. 


22636 (EGG-10617-1183) An aerial radiological survey of 
Slick Rock, Colorado, and surrounding area: Date of survey: 
September 1981. Hilton, L.K. EG and G, Inc., Las Vegas, NV 
(United States). Remote Sensing Lab. Apr 1982. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. Order Number DE92014283. Source: OSTI; NTIS; 
GPO Dep. 

An aerial radiological survey was conducted in the Slick Rock, 
Colorado area during the period September 23-26, 1981 for the 
Department of Energy’s Office of Operational Safety (OOS) by the 
Department's Remote Sensing Laboratory located in Las Vegas, 
Nevada. Background exposure rates were 10 to 20 microroentgens 
per hour (uR/h) normalized to 3 feet above the ground. The high- 
est levels detected were 400 uR/h over the North Continent tailings 
pile. The data also suggest that tailings material has been trans- 
ported by water erosion along with river north of the Union Carbide 
tailings pile. 


22637 (EGG-10617-1184) An aerial radiological survey of 
the area surrounding the Maybell mill site, Maybell, Colorado: 
Date of survey: October/November 1980. Jobst, J.E. EG and G, 
Inc., Las Vegas, NV (United States). Remote Sensing Lab. Jun 
1982. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC08-88NV10617. Order Number DE92014296. 
Source: OSTI; NTIS; GPO Dep. 

An aerial radiological measuring system was used to survey the 
area surrounding Maybell, Colorado and the nearby mines and mill 
in late October and early November 1981. The survey was con- 
ducted for the US Department of Energy’s Office of Operational 
Safety by the Department's Remote Sensing Laboratory, located in 
Las Vegas, Nevada. The highest measured radiation exposure 
rates (normalized to 3 feet above the ground) exceed 300 micro- 
roentgens per hour (R/h) over the leach piles at the mill. 


22638 (EGG—10617-1185) An aerial radiological survey of 
the area surrounding the Gunnison Mill site, Gunnison, Col- 
orado: Dates of survey: November 1978 and August 1980. 
Jobst, J. EG and G, Inc., Las Vegas, NV (United States). Remote 
Sensing Lab. Dec 1981. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO8-88NV10617. Order Num- 
ber DE92014286. Source: OSTI; NTIS; GPO Dep. 

An aerial radiological measuring system was used to survey ar- 
eas surrounding the uranium mill site in Gunnison, Colorado. Part 
of the survey data were acquired in November 1979, the remainder 
were collected in August 1980. The survey was conducted for the 
US Department of Energy's Office of Operational Safety by the De- 
partment’s Remote Sensing Laboratory of Las Vegas. The highest 
radiation exposure rates (normalized to 3 feet above the ground) 
ranged from 200 to 340 microroentgens per hour (R/h) over the 
tailings pile on the mill site. 





22639 (EGG—10617-1186) An aerial radiological survey of 
the Durango, Colorado uranium mill tailings site and sur- 
rounding area: Date of survey: August 1980. Hilton, L.K. EG 
and G, Inc., Las Vegas, NV (United States). Remote Sensing Lab. 
Jun 1981. 8p. Sponscred by USDOE, Washington, DC (United 
States). DOE Contract AC08-88NV10617. Order Number 
DE92014285. Source: OSTI; NTIS; GPO Dep. 

An aerial radiological survey of Durango, Colorado, including the 
inactive uranium mill tailings piles located southwest of the town, 
was conducted during August 25-29, 1980, for the Department of 
Energy’s Environmental and Safety Engineering Division. Areas of 
radiation exposure rates higher than the local background, which 
was about 15 microrentgens per hour (uR/h), were observed 
directly over and to the south of the mill tailings piles, over a ceme- 
tery, and at two spots near the fairgrounds. The rapidly changing 
radiation exposure rates at the boundaries of the piles preclude ac- 
curate extrapolation of aerial radiological data to ground level 
exposure rates in their immediate vicinity. Estimated radiation ex- 
posure rates close to the piles, however, approached 30 times 
background, or about 450 R/h. Radiation exposure rates in a long 
area extending south from the tailings piles were about 25 yR/h. 


22640 (ESH-EMS-910092) Environmental Protection De- 
partment’s well inventory (through the fourth quarter of 1991). 
Westinghouse Savannah River Co., Aiken, SC (United States); Ex- 
ploration Resources, Inc., Athens, GA (United States). Mar 1992. 
179p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE92014303. 
Source: OSTI; NTIS; GPO Dep. 

This report is an inventory of the wells recorded in Environmen- 
tal Protection Department/Environmental Monitoring Section (EPD/ 
EMS) documents since the startup of the Savannah River Site 
(SRS) and includes wells monitored by special request and SRS 
research wells. Wells listed in this inventory are monitoring wells 
unless otherwise indicated. The purpose of this report is as follows: 
to provide a historical record of the wells that EPD/EMS has moni- 
tored; to provide a document containing a list of wells that are 


currently in the EPD/EMS Groundwater Monitoring Program, and to 
provide pertinent information about all wells listed in EPD/EMS 
documents. 


22641 (EUR-12923) Study of analytical procedures for the 
rapid determination of polychlorinated biphenyls in waste oll. 
Larsen, B. (Commission of the European Communities, Ispra (IT). 
Joint Research Centre). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. 65p. Contract 73012/19.D2. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The environmental problems of polychlorinated biphenyls (PCBs) 
are summarized and a review of national legislation is given. The 
state-of-the-art of PCB analysis is discussed and existing methods 
for fast screening of PCB in waste oil are evaluated. Results of 
experimental work conducted at JRC, Ispra are presented. A con- 
gener specific analytical method based on capillary column gas 
chromatography electron capture detection is recommended. An 
improvement to an existing method for rapid screening for PCB by 
total organic chlorine determination is described. An exhaustive list 
of the current literature on PCB analysis is given. 70 refs.; 15 figs.; 
7 tabs. 


22642 (EUR-13013/1, pp. 175-208) Evaluation of food 
chain transter data for use in accident c assess- 
ment. Coughtrey, P.J. (Associated Nuclear Services, Epsom (GB)); 
Kirton, J.A.; Mitchell, N.G. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (CONF-9005113-—: Seminar 
on methods and codes for assessing the offsite c nces of 
nuclear accidents, Athens (Greece), 7-11 May 1990). In Methods 
and codes for assessing the off-site consequences of Nuclear acci- 
dents. Volume 1. 612p. Order Number DE92527023. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Input data for the food chain transport component of radiological 
assessment models are summarised in the context of the sources 
of information available prior to the Chernobyl accident and those 
derived after the accident. Particular attention is devoted to inter- 
ception and retention soil-to-plant, and plant-to-animal transfer, and 
to the applicability of environmental data to both equilibrium and 
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time-dependent models. It is argued that much of the current un- 
certainty in parameter values for use in radiological assessment 
models reflects lack of understanding of processes involved in the 
various stages of transfer of radionuclides to man. The Chernobyl 
accident highlighted this lack of fundamental knowledge and 
illustrated a number of areas where further research and model de- 
velopment is justified. These areas are identified and suggestions 
given for appropriate research to support model development. 


22643  § (EUR-13013/1, pp. 209-224) The use of foodchain 
model results in ACA codes. Simmonds, J.R. (National Radiolog- 
ical Protection Board, (NRPB), Chilton (GB)); Brown, J.; Proehl, G.; 
Mueller, H.; Paretzke, H.G. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (CONF-9005113-: 
Seminar on methods and codes for assessing the offsite conse- 
quences of nuclear accidents, Athens (Greece), 7-11 May 1990). 
In Methods and Codes for Assessing the off-site Consequences of 
Nuclear Accidents. Volume 1. 612p. Order Number DE92527023. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of foodchain models are used in ACA codes to cal- 
culate the agricultural consequences of postulated releases of 
radioactive materials to atmosphere. These consequences include 
the extent and duration of countermeasures affecting agricultural 
production, together with the radiation exposure in the population 
due to the ingestion of contaminated foods. Foodchain models for 
use with ACA codes need to be flexible, to give time-dependent re- 
sults and to be capable of considering releases at different times of 
the year. Under the CEC post-Chernobyl research programme, 
NRPB and GSF considered the use of foodchain models in the 
context of the underlying data for derived intervention levels. As 
part of this work a foodchain model and set of parameter values 
were developed for use as a default where other information is not 
available. The default model is based on studies carried out using 
the GSF model, ECOSYS, and the NRPB model, FARMLAND. 
This default model is described in this paper. In addition, the situa- 
tions when the default model can be used and when a more 
complex model is required, are discussed. 


22644 (EUR-13013/1, pp. 225-238) The impact of food 
movement between production and consumption on ingestion 
doses. Haywood, S.M. (National Radiological Protection Board 
(NRPB), Chilton (GB)); Smith, J.; Walmsley, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113—-: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

A useful endpoint of accident consequence assessment codes is 
the distribution of doses among the population. To produce this in- 
formation for doses arising from ingestion, data are needed on the 
distribution of food between the point of production and the point of 
consumption. This paper describes the results of a preliminary in- 
vestigation of the broad patterns of food distribution in the UK for 
six basic categories of food. The food categories considered were 
fresh milk, beef, mutton/lamb, grain, root crops and green vegeta- 
bles. In the course of the investigation a wide range of individuals 
and organisations involved in food production, distribution and mar- 
keting were approached. The extent and quality of the information 
received varied with the foodstuff. This information was then sup- 
plemented with data derived from agricultural and population grids 
which indicated the patterns of supply and demand for each food 
category. For the purposes of the study the UK was subdivided 
into 9 regions, and the percentage of food produced in each 
source region that is consumed in each target region was then es- 
timated for each food category. Although the data obtained were 
not detailed, they were sufficient to enable scoping calculations of 
the likely significance of food distribution patterns to be performed. 
The results of these calculations are discussed. 


22645 (EUR-13013/1, pp. 357-372) Sorption of radiocae- 
sium in urban surfaces. Cremers, A. (Louvain Univ. (BE). Faculty 
of Agronomy); Paterson, R. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (CONF-9005113-: 
Seminar on methods and codes for assessing the offsite conse- 
quences of nuclear accidents, Athens (Greece), 7-11 May 1990). 


ERA Vol. 17, No. 8 307 








54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


In Methods and Codes for Assessing the off-site Consequences of 
Nuclear Accidents. Volume 1. 612p. Order Number DE92527023. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The sorption behaviour of radiocaesium was studied in a broad 
range of urban surfaces such as fired clay products, concrete and 
rocks. It is demonstrated that these materials are characterized by 
the presence of two exchange pools: a pool of reversible ion 
exchange sites and a pool of specific sites showing very slow des- 
orption kinetics of poorly hydrated ions such as caesium. The 
capacity and ior selectivity pattern of the pool of reversible ion ex- 
change sites are studied by means of ion specific electrode 
techniques. The selectivity of caesium with respect to other ions 
such as K* and Na* is moderate to low and similar to what is 
found for common ion exchange materials. Its overall capacity - in 
the range of 1-5 uMoles/m? - is shown to be a characteristic prop- 
erty for a given class of materials. The properties of the specific 
sites are studied by means of radiochemical techniques. New 
methods are presented for quantifying the number of and ion 
selectivity pattern in these sites. It is demonstrated that: (a) radio- 
caesium shows exceedingly high selectivity with respect to other 
poorly hydrated cations such as K* and NH,4*; (b) radiocaesium is 
characterized by slow desorption kinetics from these sites; (c) the 
NH,* ion exhibits the most pronounced caesium competitive sorp- 
tion properties in these sites. It is further demonstrated that, for 
fired clay products, the specific radiocaesium interception potential, 
defined as the product of the capacity of the pool of specific sites 
and the Cs-to-K selectivity in these sites, is a characteristic quan- 
tity, when expressed per unit surface. 


22646 (HPR-86-158-Rev.) The Savannah River Plant's 
waste site groundwater monitoring program conducted by the 
Health Protection Department for the first quarter 1986: Revi- 
sion. Olson, C.M. (Du Pont de Nemours (E.!.) and Co., Aiken, SC 
(United States)). Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). Savannah River Plant; Exploration Software, 
Athens, GA (United States). [1986]. 221p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001 
;ACOS-89SR18035. Order Number DE92014302. Source: OSTI; 
NTIS; GPO Dep. 

This report is a quarterly summary of the waste site groundwater 
monitoring program at the Savannah River Site conducted by the 
Health Protection Department in the first quarter of 1986. This pro- 
gram is conducted by the author as part of Health Protection's 
Environmental Monitoring Group. The purpose of this report is two- 
foid, first to provide a historical record of the activities and the 
rationale of the program and second to provide an official document 
of the analytical results. Included in this report are the analytical 
results, field data, and detailed documentation of the Health Protec- 
tion Groundwater Monitoring Program for the first quarter of 1986. 


22647 (HPR-86-226) The Savannah River Plant’s waste 
site groundwater monitoring program, second quarter 1986. 
Olson, C.M. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Plant). Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (United States). Savannah River Plant; Explo- 
ration Software, Athens, GA (United States). [1986]. 140p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE92013390. Source: 
OSTi; NTIS; GPO Dep. 

This report presents information related to ground water monitor- 
ing and sampling activities at the Savannah River Plant for the 
second quarter of 1986. Information on well construction and main- 
tenance, as well as chemical analysis is included. 


22648 (HPR-87-072) The Savannah River Plant’s Ground- 
water Monitoring Program: Fourth quarterly report, 1986. 
Heath, E.M. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Plant); Taus, L.B.; Olson, C.M. Du 
Pont de Nemours (E.|.) and Co., Aiken, SC (United States). Savan- 
nah River Plant; Exploration Software, Athens, GA (United States). 
[1986]. 146p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92014340. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Plant's Groundwater Monitoring Program is 
administered by The Environmental Monitoring Group of the Health 
Protection Department. There were 498 active groundwater wells 
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at 66 sites sampled during the 4th quarter of 1986. The parame- 
ters determined for each sample depend on the site history and 
location. The fourth quarter of 1986 (October-December) was 
scheduled for some routine monitoring and for a series of gas 
chromatography/mass spectrometry analyses to check for organic 
compounds in wells which had elevated levels of total organic 
halogens. This report is the first quarterly report to contain the re- 
sults of both the Waste-Site Groundwater Monitoring Program and 
the Radioactive Groundwater Monitoring Program. These two pro- 
grams are being combined and will appear as one program in this 
and future reports. 


22649 (HPR-89-193) The Savannah River Site’s Groundwa- 
ter Monitoring Program: Fourth 1988. Westinghouse 
Savannah River Co., Aiken, SC (United States); Exploration Re- 
sources, Inc., Athens, GA (United States). [1989]. 365p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE92014341. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Environmental Monitoring Group of the Health Protection 
Department administers the Savannah River Site’s Groundwater 
Monitoring Program. During fourth quarter 1988 (October— 
December), routine sampling of monitoring wells and drinking water 
locations was performed. The drinking water samples were col- 
lected from Savannah River Site (SRS) drinking water systems 
supplied by wells. Two sets of flagging criteria were established in 
1986 to assist in the management of sample results. The flagging 
criteria do not define contamination levels; instead they aid person- 
nel in sample scheduling, interpretation of data, and trend 
identification. The flagging criteria are based on detection limits, 
background levels in SRS groundwater, and drinking water stan- 
dards. An explanation of flagging criteria for the fourth quarter is 
presented in the Flagging Criteria section of this document. The 
drinking water samples were analyzed for radioactive constituents. 


22650 (INIS-SU-316/A, pp. 53-60) Investigation of zones 
with increased ground surface gamma radiation. Butkus, D.V.; 
Morkunas, G.S.; Styro, B.I. AN Litovskoj SSR, Vilnius (Lithuania). 
Inst. Fiziki. 1989. 149p. (In Russian). In Atmospheric physics: Col- 
lection of scientific papers No. 14. Order Number DE92001367. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of the increased gamma radiation zones of soils 
were conducted in the South-Western part of the Litvinian. The 
shores of lakes in the north-eastern part of the Suduva high land 
were investigated. the maximum values of the gamma radiation 
dose rates were distributed along the lake shores at a distance of 
1 m from the water surface, while farther than 1.5 m from it the 
dose rate was close to the natural value. The increased gamma ra- 
diation intensity zones on the ground surface were found only at 
the northern (Lake Reketija) or the western shore (other lakes un- 
der investigation). The highest values of the gamma radiation dose 
200-600 yuR/h (0.5-1.5 nGy/s) were observed in the comparatively 
small areas (up to several square metres). The gamma radiation 
intensity of soil surface increased strongly moving towards the 
point where the maximum intensity was obsered. 10 figs. 


22651 (INIS-SU-316/A, pp. 67-80) Surface water self- 
decontamination mechanisms in water reservoirs after the 
Chernobyl accident. Tarasyuk, N.V.; Stelingis, K.I.; Gudyalis, 
A.Yu. AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 
149p. (In Russian). In Atmospheric physics: Collection of scientific 
papers No. 14. Order Number DE92001367. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The results of investigations of radioactive spot formation on the 
lake shores in the Lithuanian SSR after the Chernobyl accident are 
presented. The self decontamination mechanism of the surface wa- 
ter is described qualitatively, giving explanation of the formation of 
these spot. An attempt is made to evaluate the film area of 
surface-active substances on which the radionuclides accumulated. 
5 refs.; 6 figs.; 1 tab. 


22652 (IS-M-708) Mobile instrumentation platform and 
robotic accessory for real-time screening of hazardous waste. 
Anderson, M.S.; Jaselskis, EJ. Ames Lab., IA (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 








States). DOE Contract W-7405-ENG-82. (CONF-920851-18: Spec- 
trum ‘92: nuclear and hazardous waste management international 
topical meeting, Boise, ID (United States), 23-27 Aug 1992). Order 
Number DE92014390. Source: OSTI; NTIS; INIS; GPO Dep. 

An innovative mobile laboratory for real-time field screening of 
soils for inorganic hazardous waste using laser ablation-inductively 
coupied plasma-atomic emission spectrometry sampling and a 
sis technique is being developed at Ames Laboratory. 
sampling technique as well as the concept for installing, mar 
ing, and controlling the instrumentation and utilities in the mobile 
laboratory, the robotic sampling accessory, and manual sampling 
method are discussed. Benefits of this mobile configuration and fu- 
ture development plans also are described. 


22653 (IS-T-1556) The regulation and development of in- 
novative second uses of surface mined lands. Spoden, L.M. 
Ames Lab., IA (United States). 25 Feb 1992. 199p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE92012549. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The need for a comprehensive mining and reclamation pian is 
becoming increasingly important. Too often a lack of planning by 
both, mine operators and the local community, results in the loss of 
post-mining landscapes and land uses that are valuable and of 
high quality. The second use potential of a site may be lost, if the 
mining company is not sensitive to the eventual use and value of 
its properties. This study will illustrate the benefit of a comprehen- 
sively planned approach to landscape assessment, mineral 
extraction, reclamation, and regulation. This paper will illustrate the 
need for a cooperative approach between mining personnel, plan- 
ning officials, and the general public in the protection, regulation, 
and development of mineral sites. 


22654 (KFK-4955) The transfer of chromium and cadmium 


from soll to soliwater and the determination for exchangeable 
metal fractions in difterent solls. Gokibach, S.; Schuettelkopf, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). 


Haupt- 
abteilung Sicherheit. Feb 1992. 64p. (In German). Order Number 
DE92528563. Source: OSTI; NTIS (US Sales Only); INIS. 

The adsorption of 5'Cr and Cd from water to seven soils was 
studied. The desorption using water and solutions of NH,NOs, 
MgCl,, NaOAc and DTPA was measured. The exchangeable frac- 
tions of Cr and Cd were determined. These fractions were 
compared with important soil parameters. (orig.). 


22655 (KlYal-90-28) Study of the distribution of contam/- 
nation density with radionuclides at the village 
Polesskoe. Gavrilyuk, V.I. (and others); Ermakov, A.|.; Zhidik, A.G. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1990. 12p. (in Russian). Order Number DE92629615. Source: 
OSTI; NTIS (US Sales Only); INIS. 

1500 samples of soils up to the depth of 20-35 cm were taken 
and measured at the village Polesskoe. The distribution of main ra- 
dionuclides was studied. It was found that the bulk of activity is at 
the depth 20-25 cm. 8 refs.; 2 figs.; 3 tabs. 


22656 (LA-12332-MS) Nuclear borehole logging applied to 
environmental restoration. Pickrell, M.M.; Conaway, J.G. Los 
Alamos National Lab., NM (United States). Jun 1992. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE92014273. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have surveyed the spectrum of existing radiation-based 
borehole logging instruments that have been developed primarily 
for measuring subsurface geophysical properties for the petroleum 
industry. We have also surveyed the instruments used for uranium 
exploration. Many of these instruments share the same technology 
as nuclear instruments used for radiation monitoring and 
safeguards assay. We examined the possibility of using these in- 
struments to measure environmental contaminants for the Los 
Alamos Environmental Restoration Program. Borehole logging can 
be used in environmental restoration (ER) to determine routinely 
needed parameters such as lithology, water content, formation 
density, fracturing, and so forth. We concentrated on more ad- 
vanced borehole analysis techniques that can be used to identify 
and map contaminants. We found three applications in ER for 
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which such techniques are particularly well suited. Long-term 
monitoring of wastes capped in place. Logs runs at regular time in- 
tervals should be effective for detecting and analyzing changes in 
the borehole contaminant concentrations. Reducing the number of 
samples required to be analyzed in the laboratory. Using borehole 
analytical techniques to augment sampling could allow the required 
number of samples to be reduced. This should result in substantial 
cost savings for some operable units because laboratory analysis 
of samples is generally costly. Improving confidence in contaminant 
assessments. Borehole logs present essentially a continuous 
record of parameters such as contaminant concentrations, greatly 
reducing the risk of significant error posed by taking small discrete 
samples. 58 refs. 


22657 (NEI-DK-843, pp. 10.1-10.13) Drinking water: Status, 


typical, projects. Zavadsky, |. (Slovak Commission for the 
Environment (SCD), Bratislava (CS)). Industriministeriet, Copen- 
hagen (Denmark). Industri- og Handelsstyrelsen. May 1991. 212p. 
(CONF-9012146-: Conference on environmental projects in 
Czechoslovakia, Copenhagen (Denmark), 11-12 Dec 1990). In En- 
vironmental projects in Czechoslovakia: Perspectives for 
Czechoslovakian/Danish industrial cooperation. Order Number 
DE92518886. Source: OSTI; NTIS (US Sales Only). 

Only 22% of water resources in Slovakia can supply water with- 
out any treatment as the water quality has deteriorated drastically, 
- the total amount is treated in the Czech republic. Most of the wa- 
ter sources are located in alluvial river deposits, and surface 
waters are exposed to contamination. Because of this Czechosio- 
vakia has a series of small local water treatment plants with low 
capacity, and many are poorly equipped. A new standard for drink- 
ing water became valid in 1991. The greatest problem is the 
treatment of direct water supply from the surface because of lack 
of financial resources. There is an increase of biota in water reser- 
voirs during the summer and biological contamination of drinking 
waters in addition to increased content of halogenated hydrocar- 
bons. An overview of water treatment plants, including details of 
water quality control, technological process automatization, sludge 
management, corrosion control and fault elimination in the main 
water system is given. A project dealing with the improvement of a 
specific water treatment piant is presented in the form of the 
programme plan. A list of regional water-works and sewage com- 
panies in Slovakia is included. (AB). 


22658 (NEI-DK-843, pp. 11.1-11.17) Soll and ground water 
contamination: Status, plans, typical projects. Remenarova, D. 
(Water Quality Slovak Hydrometeorological institute, 
Bratislava (CS)). Industriministeriet, nhagen (Denmark). 
Industri- og Handelsstyrelsen. May 1991. 212p. (CONF-9012146—: 
Conference on environmental projects in Czechoslovakia, Copen- 
hagen (Denmark), 11-12 Dec 1990). In Environmental projects in 
Czechoslovakia: Perspectives for Czechoslovakian/Danish indus- 
trial cooperation. Order Number DE92518886. Source: OSTI; 
NTIS (US Sales Only). 

The ground water and soils in Czechoslovakia are seriously pol- 
luted by agriculture and industry, and detailed information on soil 
and water quality is lacking. Ground water is the essential source 
of drinking water. Measurement of water surface quality in rivers 
interconnected with ground water has been performed regularly 
since 1963. Currently, 80% of analysed waters do not conform to 
drinking standards, soils are over-fertilized, and industrial and mon- 
itoring equipment is lacking or sadly out-of-date. During the course 
of 40 years 740.000 hectares of usable land for farming has been 
lost. It is deemed necessary to work together with other countries 
in order to solve these pressing environmental problems. A specific 
project for the improvement of ground water monitoring in a typical 
industrial region is described in addition to the status of ground wa- 
ter pollution of the River Nitra basin and the water monitoring 
programme in Slovakia. (AB). 


22659 (OPS-RMT-900200) Heavy metal contamination in 
TIMS Branch sediments. Pickett, J.B. Westinghouse Savannah 
River Co., Aiken, SC (United States). 25 Jun 1990. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE92013271. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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The objective of this memorandum is to summarize results of 
previous sediment studies on Tims Branch and Steed’s Pond con- 
ducted by Health Protection (HP) and by the Savannah River 
Laboratory (SRL) in conjunction with Reactor Materials Engineering 
& Technology (RMET). The results for other heavy metals, such as 
lead, nickel, copper, mercury, chromium, cadmium, zinc, and tho- 
rium are also summarized. 


22660 (PNL-8068) Uranium concentrations in asparagus. 
Tiller, B.L.; Poston, T.M. Pacific Northwest Lab., Richland, WA 
(United States). May 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92013742. Source: OSTI; NTIS; GPO Dep. 

Concentrations of uranium were determined in asparagus col- 
lected from eight locations near and ten locations on the Hanford 
Site southcentral Washington State. Only one location (Sagemoor) 
had samples with elevated concentrations. The presence of ele- 
vated uranium in asparagus at Sagemoor may be explained by the 
elevated levels in irrigation water. These levels of uranium are 
comparable to levels previously reported upstream and down- 
stream of the 300-FF-1 Operable Unit on the Hanford Site (0.0008 
ug/g), but were below the 0.020-y9/g level reported for brush col- 
lected at Sagemoor in a 1982 study. Concentrations at all other 
onsite and offsite sample locations were considerably lower than 
concentrations reported immediately upstream and downstream of 
the 300-FF-1 Operable Unit. Using an earlier analysis of the ura- 
nium concentrations in asparagus collected from the Hanford Site 
constitutes a very small fraction of the US Department of Energy 
effective dose equivalent limit of 100 mrem. 


22661 (PNL-SA-20705) Discrete fracture simulations of the 
hydrogeology at Koongarra, Northern Territory, Australia. 
Smoot, J.L. Pacific Northwest Lab., Richland, WA (United States). 
Apr 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-920430-86: In- 
ternational high level radioactive waste management (IHLRWM) 
conference: promoting understanding through education and com- 
munication, Las Vegas, NV (United States), 12-16 Apr 1992). 
Order Number DE92012340. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy is studying the Alligator Rivers 
Natural Analogue Project site at Koongarra, Northern Territory, 
Australia to investigate and simulate radionuclide migration in frac- 
tured rocks. Discrete fracture simulations were conducted within a 
cubic volume (180-m edge length) of fractured Cahill Formation 
schist oriented with one major axis parallel to the trend of the 
Koongarra Fault. Five hundred fractures are simulated within this 
domain. The fractures have a mean orientation parallel to the ide- 
alized plane of the Koongarra Fault dipping 55° SE. Simple flow 
modeling of this fracture network was conducted by assigning con- 
stant head boundaries to upgradient and downgradient vertical 
faces of the cube, which trend parallel to the fault. No-flow bound- 
aries were assigned to all other faces. The fracture network allows 
hydraulic communication across the block, in spite of relatively low 
fracture density across the block. 


22662 (STUK-A-93) Radioactivity of sludge in Finland in 
1988-1990: Supplement 5 to Annual Report SYUK-A89. 
Puhakainen, M.; Rahola, T. Finnish Centre for Radiation and Nu- 
clear Safety (STUK), Helsinki (Finland). Jun 1991. 22p. Order 
Number DE92629616. Source: OSTI; NTIS; INIS. 

Sludge samples from wastewater treatment plants were studied 
by the Finnish Centre for Radiation and Nuclear Safety from 1979 
onwards. Sampling of sludge was extended to include more 
sewage treatment plants after the accident at the Chernobyl nuclear 
power station. The study was continued in some of the wastewater 
treatment plants in order to continuously follow the level of and 
changes in the fallout radioactivity. Sludge samples were also 
taken from treatment plants in communities close to the nuclear 
power stations at Loviisa and Olkiluoto. For a long time the most 
frequently detected nuclide in sewage sludge was '°’Cs originating 
from Chemobyl. The '°’Cs activity concentration in sludge varied 
in 1988 from 68 to 750, in 1989 from 16 to 480 and in 1990 from 
11 to 300 Bq kg~1 dry weight. The activation products in sludge 
originating from nuclear power stations in Finland were some bec- 
querels per kilo, at the most about twenty becquerels per kilo dry 
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weight. The most frequently detected medical radionuclide was 
131], frequently detected in almost all wastewater treatment plants. 


22663 (UCRL-ID-109906) Dynamic Underground Stripping 
Demonstration Project: Interim progress report, 1991. Aines, 
R. (Lawrence Livermore National Lab., CA (United States)); New- 
mark, R.; McConachie, W.; Rice, D.; Ramirez, A.; Siegel, W.; 
Buettner, M.; Daily, W.; Krauter, P.; Folsom, E.; Boegel, A.J.; 
Bishop, D.; udel, K. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92013756. Source: OSTI; NTIS; INIS; GPO Dep. 

LLNL is collaborating with the UC Berkeley College of Engineer- 
ing to develop and demonstrate a system of thermal remediation 
and underground imaging techniques for use in rapid cleanup of lo- 
calized underground spills. Called “Dynamic Stripping” to reflect the 
rapid and controllable nature of the process, it will combine steam 
injection, direct electrical heating, and tomographic geophysical 
imaging in a cleanup of the LLNL gasoline spill. In the first 8 
months of the project, a Clean Site engineering test was conducted 
to prove the field application of the techniques before moving to 
the contaminated site in FY 92. 


22664 (UCRL-ID—110062) Progress report, Working Group 
7.1 on Environmental Transport, US- USSR Joint Coordinating 
Committee on Civilian Nuclear Reactor Safety. Anspaugh, L.R.; 
Hendrickson, S.M. (eds.). Lawrence Livermore National Lab., CA 
(United States). Apr 1992. 170p. Sponsored by USDOE, Washing- 
ton, DC (United States); Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92014090. Source: OSTI; NTIS; GPO Dep. 

Working Group 7.1 on Environmental Transport began function- 
ing in preparation for the first joint meeting with Soviet scientists in 
September 1989. Progress is described in the following areas: At- 
mospheric Dispersion Modeling; Wind-Driven Resuspension of 
Toxic Aerosols; External Exposure and Dose from Deposited Ra- 
dionuclides; Transfer of Radionuclides Through Terrestrial Food 
Chains and the Resulting Dose to Man; Long-Term Dose from the 
Contamination of Aquatic Food Chains; Modeling the Behavior of 
Radionuclides in a Soil-Aquatic System Including Rivers and 
Reservoirs; Intercalibration of Methods for Measuring Radioactive 
Contaminants in the Environment. 


22665 (UCRL-ID—110176) Small passive chemical detector: 
Final report. Hong, K.C. Lawrence Livermore National Lab., CA 
(United States). 26 Mar 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92014188. Source: OSTI; NTIS; GPO Dep. 

A novel technique has been developed for the detection of or- 
ganic compounds in the environment. These detectors are “passive” 
in the sense that they do not contain any electronic or mechanical 
instrumentation. A visual color change of the devices after 
exposure to the target compounds of interest allows a quick identi- 
fication and quantitative determination of the targets. The detection 
mechanism is based on colorimetry and combines two molecular 
biology techniques, Enzyme Multiplied Immunoassay Technique 
(EMIT) and Ouchterlony Double Diffusion in Two Dimensions. Pre- 
liminary studies have shown that the presence of 2,4-dinitrophenol 
can be monitored by the formation of the blue colored complexes 
as a result of the reaction between an enzyme (alkaline phos- 
phatase) and a substrate (5-bromo-4-chloro-3-indolyl phosphate). 


22666 (UCRL-JC—108636) Mechanisms for the retardation 
of uranium (Vi) migration. Silva, R.J. Lawrence Livermore Na- 
tional Lab., CA (United States). Oct 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-911109-10: Fall meeting of the European 
Materials Research Society, Strasbourg (France), 5-8 Nov 1991). 
Order Number DE92014789. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers the investigation of mechanisms for the retar- 
dation of U(VI) migration. It describes (1) the measurement of the 
solubility of UO22* as a function of pH and equilibration time, (2) 
the calculation of solubility using solution thermochemical date, (3) 
the measurement of the sorption of UO2?* by silica as a function of 
PH and supporting electrolyte concentration, and (4) attempts to 
simulate the uranium sorption isotherms in terms of the U solution 





thermochemical data, measured properties of the silica and pro- 
posed sorption reaction mechanisms. 


22667 (UCRL-JC—108819) Electrochemical array sensors 
for plating waste stream monitoring. Glass, R.S. (Lawrence Liv- 
ermore National Lab., CA (United States)); Hong, K.C.; Estill, J.C.; 
Reibold, R.A.; Thompson, W.M.; O’Brien, D.W.; Ciarlo, D.R.; 
Granstaff, V.E. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9206129— 
3: 1992 American Electroplaters and Surface Finishers Society 
conference (AESF SUR/FIN 92), Atlanta, GA (United States), 22- 
25 Jun 1992). Order Number DE92011446. Source: OSTI; NTIS; 
GPO Dep. 

Electrochemical sensors are being developed to aid in waste 
reduction efforts for plating operations and in environmental reme- 
diation. An important feature of these sensor systems are 
solid-state multielement microelectrode arrays. The individual ele- 
ments of these arrays will be selected so that a variety of chemical 
species can be detected using a single device. In addition, we are 
developing a compact electronics package, consisting of a poten- 
tiostat, signal generator, and microcomputer with user-friendly 
software to use in conjunction with the arrays. This report dis- 
cusses the selection process for array elements, advantages of the 
use of microelectrodes, and application to the analysis of actual 
plating rinse tank systems. 


22668 (UCRL-LR-104540) Feasibility of in situ stripping of 
volatile organic compounds at the Savannah River Site: Pre- 
liminary modeling of a pair of horizontal wells: Environmental 
Technology Program. Buscheck, T.A.; Nitao, J.J. Lawrence Liver- 
more National Lab., CA (United States). Mar 1992. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE92014318. Source: OSTI; NTIS; 
GPO Dep. 

The Savannah River Site (SRS) has installed two horizontal 
wells to determine the effectiveness of in situ stripping of volatile 
organic compounds (VOCs) from the saturated and unsaturated 
zones. The wells consist of an air-injection well lying below the wa- 
ter table and a vapor-extraction well screened in the vadose zone. 
We have performed a numerical modeling study of a proposed field 
test of these wells to make recommendations on the operation of 
the wells, including the monitoring of pressure and saturation. The 
flow patterns of air and water vapor that we found have important 
implications for in situ stripping. We are performed the calculations 
with the V-TOUGH code, which simulates the flow of water, air, 
and heat in heterogeneous, anisotropic porous media. The system 
is represented by a two- dimensional cross-sectional model that is 
based on the assumptions that the wells are horizontal, parallel, 


and effectively, infinitely long, and that regional groundwater flow 
can be neglected. 


22669 (UCRL-LR-109806) Evaluation of a soll fixative to 
retard particle entrainment: A laboratory study. Biermann, A.; 
Sawyer, S.; Cappabianca, R. Lawrence Livermore National Lab., 
CA (United States). 26 Dec 1991. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92014836. Source: OSTI; NTIS; GPO Dep. 

We evaluated the effectiveness of liquid spray treatments to re- 
duce particle entrainment and migration from soil surfaces. To 
simulate particle entrainment from a soil surface, we performed 
controlied experiments in a laboratory wind tunnel using artifically 
prepared soil surfaces. The experimental testing included three soil 
treatments, three soil types, and four wind speeds. The soil treat- 
ments were a spray application of a 4% water-based flour 
formulation, a spray application of water only, and no spray treat- 
ment. The water-only spray and no spray conditions served as 
controls for evaluating the treatment with the flour formulation. We 
also investigated the effect of aging the soil surfaces under hot and 
dry conditions. In addition, we evaluated a quantitative assessment 
of the treatments’ effectiveness to retard particle movement from 
the soil surface for both respirable particles from 0.3- to 8.0-ym-in. 
diameter and larger nonrespirable particles. We varied wind veloci- 
ties from 2 to 16 m/s (5 to 35 mph). In the wind-tunnel testing, we 
used three soils — 54% clay, 72% silt, and 78% sand. Preparation 
of the soil surfaces simulated the behavior of an unpacked soil 
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whose surface is exposed to a gust of wind. Spray applications of 
the treatments to the soil surfaces were typically 8 to 15 mg/cm?. 


22670 (USGS/OFR-89-228) Selected ground-water informa- 
tion tor the Pasco Basin and adjacent areas, Washington, 
1986-1989. Drost, B.W.; Schurr, K.M.; Lum, W.E. Il. Geological 
Survey, Tacoma, WA (United States). [1989]. 91p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al06- 
83RL10424. Source: OSTI; INIS; U.S. Geological Survey, Books 
and Open-File Reports, Box 25425, Federal Center, Denver, CO 
80225. 

This report presents basic ground-water data collected as part of 
US Geological Survey (Survey) involvement in the US Department 
of Energy's Basalt Waste Isolation Project at the Hanford Site, 
Washington. Part of the data was gathered in the field by Survey 
personnel and part was collected from other agencies that normally 
collect their own information and have no formal process for pub- 
lishing it. All the data were collected from 1986 to 1989 in the 
Pasco basin (which includes the Hanford Site) and adjacent areas. 
Information presented in this report consists of well location and 
construction data, records of water levels in the wells, and the 
aquifer designations for each well. The aquifer designation repre- 
sents the geohydrologic unit to which the well is reported to be 
open. 


22671 (WHC-EP-0145-4-Rev.4) Westinghouse Hanford 
Company Environmental Surveillance annual report: 200/600 
Areas: Calendar year 1990: Revision 4. Schmidt, J.W.; Webb, 
C.R.; Johnson, A.R.; McKinney, S.M. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1992. 197p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE92014220. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document presents the results of near-field environmental 
surveillance in 1990 of the 200 and 600 Areas of the Hanford Site, 
in south-central Washington State, as performed by Westinghouse 
Hanford Company. These activities are conducted to assess and 
control the impacts of operations on the workers and the local en- 
vironment. Surveillance activities include sampling and analyses of 
ambient air, surface water, groundwater, sediments, soil, and biota. 
Also, external radiation measurements and radiological surveys are 
taken at waste disposal sites, radiologically controlled areas, and 
roads. 


22672 (WSRC-MS-92-134) Management of groundwater 
corrective actions at the Savannah River Site. Amidon, M.B.; 
Ebra, M.A.; Horvath, J.G.; Lewis, C.M.; Bergren, C.L. Westing- 
house Savannah River Co., Aiken, SC (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-920466-10: Engineering and 
technology conference on waste management and environmental 
restoration, San Juan (Puerto Rico), 9-11 Apr 1992). Order Num- 
ber DE92013095. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Site, SRS, has experienced groundwater 
contamination as a result of past operating practices. Clean-up of 
these groundwaters has the potential to become a very large effort 
requiring a significant commitment of resources. However, the con- 
taminated groundwaters identified do not present an imminent risk 
to the offsite population or to onsite workers. In order to ensure a 
risk-based, cost-effective approach to these actions, a program 
plan has been developed for the management of contaminated 
groundwaters at the SRS. This paper will describe the strategy for 
contaminated groundwater management resulting from the SRS 
groundwater program plan. Initial corrective actions at SRS have 
been driven by regulatory requirements under the Resource Con- 
servation and Recovery Act, RCRA. A major groundwater corrective 
action has been conducted at one waste site at the SRS since 
1985. Other potentially major corrective actions at the SRS have 
been identified. The contaminants of concern include organic sol- 
vents, radionuclides, and heavy metals, and their removal presents 
significant technical challenges. The strategy proposes to: evaluate 
the regulatory requirements, the long-term risks of the various con- 
taminated groundwater units, the technical requirements associated 
with clean-up, and the availability of resources; and prioritize future 
corrective actions while meeting existing commitments to action. 
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22673 (WSRC-RP-91-0585) A ground water flow model for 
the A/M Area of the SRS. Beaudoin, C.M. (Schreuder Davis, Inc. 
(United States)); Schreuder, P.J.; Haselow, J.S. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Jun 1991. 128p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE92014365. Source: 
OSTI; NTIS; GPO Dep. 

In 1984 and 1985, a quasi three-dimensional groundwater flow 
model was developed for the A/M Area (Savannah River Labora- 
tory Complex) of the Savannah River Site to assist in the design of 
a groundwater recovery well network to remediate groundwater 
contaminated with chlorinated hydrocarbon solvents. In 1986, the 
existing groundwater flow model was used to evaluate the effec- 
tiveness of groundwater remediation systems. Since the original 
model was developed, additional monitoring wells have been 
installed, the understanding of the hydrogeologic system has im- 
proved and the horizontal and vertical extent of the contamination 
in the groundwater systems has been better defined. The objective 
of this study is to update and improve the existing A/M Area 
groundwater flow model by incorporating recent hydrologic informa- 
tion. The new model is calibrated to 1989-1990 groundwater levels 
and surface water flows. The model area is approximately 31 
square miles and encompasses a manufacturing and processing 
area designated the A/M Area, a previous waste effluent disposal 
basin and overflow to a natural depression (Lost Lake), and 
several surface water features. The simulations are run on 80386- 
based personal computer using the public-domain groundwater 
flow code MODFLOW. This calibrated coarse-grid model is a base 
model. Specific areas of interest can be further discritized to pro- 
vide more detailed and accurate water level elevations for use in 
particle tracking and capture analysis. The particle tracking and 
capture analysis are used to evaluate the groundwater contamina- 
tion capture and removal capacity of proposed recovery wells. 


22674 (YJT-—91-20) Geophysical investigations in the Veit- 
sivaara area, Finland summary . Heikkinen, E. (Saanio 
and Riekkola Consulting Engineers, Helsinki (Finland)); Saksa, P.; 
Hinkkanen, H. Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Fin- 
land). Oct 1991. 164p. Order Number DE92627874. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Teollisuuden Voima Oy (TVO) carries out site investigations in 
Finland for final disposal of nuclear high level waste during 1987- 
2000. Investigations by geological, geophysical, geohydrological 
and geochemical methods were carried out in the Veitsivaara area 
in 1987-90 to determine the suitability of the bedrock for the final 
disposal of spent nuclear fuel. Airborne, ground and borehole geo- 
physical methods were used to study the rock type distribution, 
fracturing and hydraulic conductivity. Airborne surveys were per- 
formed by magnetic, radiometric and two electromagnetic methods 
and ground investigations by VLF magnetic and resistivity, mag- 
netic and impulse radar methods. Electromagnetic and seismic 
refraction surveys were used to locate crushed and fracture zones. 
The properties of weak electrical conductors, e.g. their depth di- 
mensions, were studied by direct current resistivity measurements. 
The rock type distribution was studied by single-hole logging of 
susceptibility, natural +-radiation and radiometric -+y +-density. Elec- 
trical and acoustic logging allowed water bearing fractures to be 
mapped and the results of water injection tests to be interpreted. 
Flow conditions in the boreholes were studied by both fluid logging 
and tube wave sounding. 


22675 (Y/Sub-92-99928C/1) Corrective Action Plan for un- 
derground storage tanks 1219-U, 1222-U, 2082-U, and 2068-U 
at the Rust Garage Facility, Buildings 9720-15 and 9754-1: Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, Facility ID No. 0- 
010117. Bohrman, D.E. (Oak Ridge Y-12 Plant, TN (United 
States)); Ingram, E.M. Oak Ridge Y-12 Plant, TN (United States); 
Science Applications International Corp., Oak Ridge, TN (United 
States). Apr 1992. 488p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. Order Number 
DE92013933. Source: OSTI; NTIS; INIS; GPO Dep. 

This document represents the Corrective Action Plan for under- 
ground storage tanks 1219-U, 1222-U, and 2068-U, all previously 
located at the Buildings 9720-15/9754-1 site (Facility Identification 
#0-010117), Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. This 
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site is commonly referred to as the “Rust Garage Facility” and will 
be so referenced in this document hereafter. This document 
presents a comprehensive summary of all environmental assess- 
ment investigations conducted at the Rust Garage Facility and the 
corrective action measures that are proposed for remediation of 
subsurface petroleum contamination identified at the facility. This 
document is written in accordance with the regulatory requirements 
of the Tennessee Department of Environment and Conservation 
(TDEC) Rule 1200-1-15-.06(7). The Corrective Action Plan for the 
Rust Garage Facility incorporates all elements of both the Correc- 
tive Action Plan Format and the Environmental Assessment 
Report/Corrective Action Plan guidelines that are applicable to the 
facility. However, in cases where the latter guideline elements 
offered the more precise and clear presentation of applicable infor- 
mation, they were used in place of elements detailed in the 
Corrective Action Plan Format. 


22676 (Y/Sub—92-VJ785V/1) Soll assessment: Y-12 Plant 
USTs 2334-U and 2335-U (ID 0-730168): Volume 1. Ingram, E.M. 
(Oak Ridge Y-12 Plant, TN (United States)); Bohrman, D.E. Oak 
Ridge Y-12 Plant, TN (United States); SPATCO Environmental Ser- 
vices, Knoxville, TN (United States). Jan 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. Order Number DE92013938. Source: OSTI; NTIS; 
GPO Dep. 

The subject property, Martin Marietta Energy Systems (TSD), is 
located at Highway 58, Oak Ridge, Tennessee. Martin Marietta En- 
ergy Systems contracted SPATCO Environmental Services to 
perform discrete soil sampling of backfill material exposed subse- 
quent to the Underground Storage Tank (UST) product line 
replacement. SPATCO Environmental Services was retained to 
perform the following scope of work: (1) perform discrete soil sam- 
pling upon termination of the excavation immediately overlying 
10,000 gallon, Diesel, UST and 6000 gallon, gasoline, UST; (2) 
submit soil samples for analysis of Total Petroleum Hydrocarbons 
(TPH) and Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 
in accordance with State and Federal guidelines; and, (3) prepare 
a report documenting all work performed, provide analytical results 
of samples, and present conclusions and recommendations for fur- 
ther action based on field observations and laboratory analysis. 


22677 (Y/Sub-92-VJ785V/2) Soll borings and assessment: 
Y-12 Plant USTs 2334-U and 2335-U (ID 0-730168): Volume 2. 
Ingram, E.M. (Oak Ridge Y-12 Plant, TN (United States)); 
Bohrman, D.E. Oak Ridge Y-12 Plant, TN (United States); 
SPATCO Environmental Services, Knoxville, TN (United States). 
Feb 1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE92013940. Source: OSTI; NTIS; GPO Dep. 

On January 22, 1992, SPATCO Environmental Services was at 
the referenced location to perform the installation and subsequent 
sampling of four soil borings in the vicinity of the Y-12 Plant's UST 
excavations, 2334-U and 2335-U. The borings were installed with 
intent to characterize potential petroleum related compounds within 
soils adjacent to an existing UST excavation. (JL) 


22678 (Y/Sub-92-VJ785V/3) Soll/backfill assessment: Y-12 
Plant USTs 2334-U and 2335-U (ID 0-730168): Volume 3. In- 
gram, E.M. (Oak Ridge Y-12 Plant, TN (United States)); Bohrman, 
D.E. Oak Ridge Y-12 Plant, TN (United States); SPATCO Environ- 
mental Services, Knoxville, TN (United States). Mar 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE92013939. Source: 
OSTI; NTIS; GPO Dep. 

The subject property, Martin Marietta Energy Systems (TSD), is 
located at Highway 58, Oak Ridge, Tennessee. Martin Marietta En- 
ergy Systems contracted SPATCO Environmental Services to 
perform discrete soil sampling of backfill material exposed subse- 
quent to the Underground Storage Tank (UST) product line 
replacement. SPATCO Environmental Services was retained to 
perform the following scope of work: (1) perform discrete soil sam- 
pling upon termination of the excavation immediately overlying 
10,000 gallon, Diesel, UST and 6000 gallon, gasoline, UST; (2) 
submit soil samples for analysis of Total Petroleum Hydrocarbons 
(TPH) and Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 
in accordance with State and Federal guidelines; and, (3) prepare 











a report documenting all work performed, provide analytical results 
of samples, and present conclusions and recommendations for fur- 
ther action based on field observations and laboratory analysis. 
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Refer also to citation(s) 20642, 20992, 21087, 21184, 21237, 
21787, 22036, 22491, 22537, 22591, 22592, 22597, 22604, 22610, 
22612, 22616, 22657, 22662, 22670, 22671, 23360, 23380, 23382, 
23389 


22679 (BNL-47211) SEEP Il, Shelf Edge Exchange 
Processes-Il: Chlorophyll a fluorescence, temperature, and 
beam attenuation measurements from moored fiuorometers. 
Medeiros, W.H.; Wirick, C.D. Brookhaven National Lab., Upton, NY 
(United States). Feb 1992. 202p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE92013012. Source: OSTI; NTIS; GPO Dep. 

The Shelf Edge Exchange Processes (SEEP) program 
sponsored by the United States Department of Energy is a multi- 
institutional effort designed to investigate the flux of suspended 
material from the continental shelf to the waters of the upper slope, 
and then possibly into the slope sediments. The first SEEP experi- 
ment (SEEP |) was across the outer continental shelf of New 
England during 1983-1984 and consisted of a series of nine 
cruises and a mooring array. The second experiment (SEEP II) 
focused specifically of the shelf/slope frontal region of the mid- 
Atlantic Bight off the Delmarva peninsula. This report presents data 
collected during SEEP ll. The SEEP II experiment consisted of a 
series of ten cruises and mooring arrays as well as over-flights by 
NASA aircraft. The cruises were consecutively designated SEEP2- 
01 to SEEP2-10. Hydrographic data were collected on all cruises 
except SEEP2-04 and SEEP2-07 during which benthic processes 
were investigated. Mooring arrays were deployed during three 
cruises in the Spring, Summer and Winter of 1988. Brookhaven 
National Laboratory deployed sixteen fluorometer instrument pack- 
ages on their moorings with sensors to measure: the in vivo 


fluorescence of phytoplankton, temperature, subsurface light, dis- 
solved oxygen, and water transparency. Data from the fluorometer, 
temperature, and transmissometer sensors are reported herein. 


22680 (CONF-9109234—Absts., pp. 1-5) A case for water 
resource reallocation. Wunderlich, W.O. (Water-Wunderlich Con- 
sulting, Knoxville, TN (United States)). Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

One may assume that the wisdom of the day, combined with 
political expediency was used in deciding how to allocate and man- 
age water resources of a region, when the Federal government 
began indulging in multipurpose water resources developments 
earlier in this century. The structural and operational measures that 
were decided on to implement these projects have now established 
a status quo. As nobody can claim to have the perfect crystal ball, 
some consequences of adopted measures were not foreseen at 
the time and the importance of certain uses was over- or underes- 
timated. Therefore, a reconsideration of existing allocations from 
time to time seems a reasonable thing to do. One will generally 
find that the status quo is strongly defended by those who have 
been favored by it and challenged by those whose expectations 
have not been met. Can the institution in charge cope with the re- 
sulting conflicts between old and new interests? A reallocation 
must deal with the status quo and its defenders, the contemplated 
changes, old and possibly new externalities and inequities, the cost 
and the legality of change. A real world example will be used in 
which an institution ventures out to change the status quo, gets 
promptly censored by its defenders, causes disappointment to the 
challengers and concludes that it has made the biggest step in fifty 
years. 


22681 (CONF-9109234—Absts., pp. 6-7) Implications and 
impacts of TVA’S quality initiative on operation of water re- 
sources programs. Brooks, R.H. (Tennessee Valley Authority, 
Knoxville (United States)). Oak Ridge National Lab., TN (United 
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States). [1991]. From 4. Tennessee water resources symposium; 
Knoxville, TN (United States); 24-26 Sep 1991. In Fourth Ten- 
nessee water resources symposium. Extended abstracts. 183p. 
Order Number DE92011935. Source: OSTI; NTIS; INIS. 

Total quality management has become the fundamental business 
concept in today’s world. In July of 1990, Marvin Runyon, Chair- 
man of the Board of Directors of the Tennessee Valley Authority, 
announced that TVA would join the quality revolution. Plans were 
put in motion to develop a total quality initiative. First among those 
plans was to train 140 employees to conduct quality assessments 
using the criteria of the Malcolm Baldridge National Quality Award. 
Although TVA is not eligible to compete for the award, the criteria 
provide a good measurement tool for quality efforts. Assessors 
were trained last fall. TVA was divided into more than 150 business 
units for assessment purposes. Last winter, assessment teams be- 
gan evaluating business units within the agency. So far, half of the 
business units have been assessed. The rest will be assessed this 
fall. The Water Resources Division was assessed in March. The 
criteria do not attempt to evaluate the technical quality of work be- 
ing done. Rather, they address the manner in which business is 
conducted to ensure that operational practices support quality 
work. During the course of the Water Resources assessment, 
about one-third of their employees were interviewed. The inter- 
views focused on leadership, information and analysis, strategic 
planning, human resource utilization, quality assurance of products 
and services, quality results, and customer satisfaction. The infor- 
mation gathered in the interviews was consolidated and presented 
as a listing of strengths and opportunities for improvement. 


22682 (CONF-9109234—Absts., pp. 8) Water demand fore- 
casting in the upper Duck River basin in central Tennessee. 
Hutson, S.S. (Geological Survey, Memphis, TN (United States)). 
Oak Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

A study is in progress to determine whether the present water 
resources of the upper Duck River basin are adequate to meet fu- 
ture water demand without an additional storage reservoir on the 
Duck River. Water demand in the basin has increased substantially 
since 1980 as a result of industrial development. The Duck River is 
the major source of supply for industrial and public water systems 
of the area. To simulate and to forecast water demand in the basin, 
socioeconomic and climatic data were input to the mathematical 
model, IWR-MAIN (institute of Water Resources-Municipal and In- 
dustrial Needs). Calibration of the model was accomplished by 
comparing water use for 1980 and 1989 to water-demand predic- 
tions for those years. The estimated future demand for water 
generated by the model will then be compared to the available 
surface- and ground-water resources in the basin. The surface- 
water data are being analyzed to define low flow and flow-duration 
characteristics of the Duck River and the ground-water data are 
being evaluated to determine the occurrence of ground-water 
available for future development. A comparison of the available re- 
sources and projected water demand are expected to indicate 
whether or not the Duck River, without further regulation, and 
aquifers in the basin are capable of supplying the water needed to 
meet the projected demand, or if additional impoundment of the 
river will be needed. 


22683 (CONF-9109234—Absts., pp. 9-14) The status of Ten- 
nessee’s water quality standards. Fiexner, M.C. (Tennessee 
Dept. of Environment and Conservation, Nashville (United States)). 
Oak Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

Tennessee's 1987 Water Quality Standards contain only 10 nu- 
merical limits for the use classification of domestic water supply. 
Since the first staff proposal for the 1987-90 standards was issued 
in May 1989, numerous reviews and comments were provided to 
the Division and revision and additions to these proposed stan- 
dards were made. The original proposal included numerical criteria 
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for a total of 56 toxic pollutants, with 23 established limits for do- 
mestic water supply, 19 for fish and aquatic life and 44 for human 
health (recreation). The current version contains 18 numerical limits 
for domestic water supply, 25 for fish and aquatic life, and 73 for 
human health. This list of numeric criteria now contains a total of 
86 toxic compounds. 


22684 (CONF-9109234—Absts., pp. 15-17) Stormwater 
NPDES permit workplan for industrial individual permit appli- 
cation. Gentry, M.L. (Environmental Consulting Engineers, Inc., 
Knoxville, TN (United States)). Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

The so-called nonpoint sources of pollution are major contribu- 
tors to the degradation of the quality of our nation’s surface waters. 
In a 1989 report, the US Environmental Protection Agency (EPA) 
stated that 65% of river pollution, and 76% of lake pollution, origi- 
nate from nonpoint sources. Most stormwater discharges have 
been historically treated as nonpoint sources. However, after many 
years of attempting to deal with the issue, EPA has finally promul- 
gated comprehensive regulations for stormwater under the National 
Pollutant Discharge Elimination System (NPDES) program (EPA, 
1990). Included under the purview of the new regulations are 
stormwater discharges associated with industrial activity. As a 
result, thousands of industries in Tennessee must soon file applica- 
tions for stormwater discharge permits. This paper presents a 
generic workplan for completing an Individual Permit application for 
stormwater associated with industrial activity. 


22685 (CONF-9109234—Absts., pp. 34-37) TVA’S Vital Signs 
Reservoir Monitoring program. Dycus, D. (Tennessee Valley Au- 
thority, Knoxville (United States)); Melnert, D. Oak Ridge National 
Lab., TN (United States). [1991]. From 4. Tennessee water re- 
sources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

In FY 1990, the Tennessee Valley Authority (TVA) as part of its 
Water Resources and Ecological Monitoring Program initiated a Vi- 
tal Signs Reservoir Monitoring program on 12 TVA reservoirs. The 
objective of the Vital Signs program is to provide basic information 
on the health or integrity of the aquatic ecosystem in each TVA 
reservoir. Other TVA reservoir monitoring programs also provide 
screening level information for describing how well each reservoir 
meets the swimmable and fishable goals of the clean Water Act. 
This is the first time in the history of the Agency that a long term, 
systematic sampling of major TVA reservoirs has been conducted. 
The basis of the Vital Signs monitoring is the examination of appro- 
priate physical, chemical and biological indicators in three areas of 
each reservoir. These three areas are the forebay immediately up- 
stream of the dam; the transition zone; and the inflow or headwater 
region of the reservoir. The information gathered is used in making 
evaluations of each reservoir’s health and the overall health of the 
reservoir system, and to implement more intensive assessments 
where significant problems are identified. In addition, this monitor- 
ing helps establish a baseline against which to compare future 
water quality conditions and monitor trends in water quality for 
TVA's reservoirs. 


22686 (CONF-9109234—Absts., pp. 45-47) Woods Reservoir 
reconnaissance level assessment management and operations 
water quality perspective. Higgs, T. (Nashville District Corps of 
Engineers, TN (United States)). Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 
The Nashville District Corps of Engineers recently completed a 
reconnaissance level assessment of the management and opera- 
tion of Woods Reservoir. The assessment was to look at the 
strengths, problems, and opportunities associated with the Woods 
Reservoir facility and related water management activities. A list of 
specific items to be considered was provided by AEDC. Specialists 


314 ERA Vol. 17, No. 8 


from the fields of Water Control Management, Hydrologic Engineer- 
ing, and Water Quality prepared portions of the assessment, with 
this paper concentrating on the latter area. Limited water quality 
data was collected by the Corps from several lake, inflow, and a 
tailwater station during 1990 to support this evaluation. 


22687 (CONF-9109234—Absts., pp. 48) Development of geo- 
graphic information system coverages to assess risk of 
public-supply well contamination in Tennessee. Connell, J.F. 
(Geological Survey, Nashville, TN (United States)); Barron, W.R. 
Oak Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

During 1991, new geographic information system coverages were 
developed for use by State officials responsible for assessing risk 
of public-supply well contamination from hazardous-waste sites in 
Tennessee. The work was done in cooperation with the Tennessee 
Department of Environment and Conservation, Division of Water 
Supply. The coverages produced include (1) major aquifers, (2) 
karst areas, (3) public water-supply wells, (4) Comprehensive Envi- 
ronmental Response Compensation and Liability Act (CERCLA) 
sites, and (5) population centers. These geographic information 
system coverages can be combined to produce maps can be used 
to assess risk to wells and the population served by those wells. 


22688 (CONF-9109234—Absts., pp. 53-56) Availability of 
GIS-based or compatible data for modeling agricultural non- 
point source pollution of surface waters in Tennessee. Harden, 
C. (Univ. of Tennessee, Knoxville (United States)); Clark, G.M.; 
Smoot, J.L.; Smith, L. Oak Ridge National Lab., TN (United 
States). [1991]. From 4. Tennessee water resources symposium; 
Knoxville, TN (United States); 24-26 Sep 1991. In Fourth Ten- 
nessee water resources symposium. Extended abstracts. 183p. 
Order Number DE92011935. Source: OSTI; NTIS; INIS. 

A critical gap exists between the input data required for hydro- 
logic/water quality models and geographic information systems 
(GIS) and the availability of those data for Tennessee. This prob- 
lem has made the authors task of integrating a hydrologic/water 
quality model with GIS data more difficult. The authors offer this 
summary from their experience to help other engineers, scientists, 
and regulators proceed with realistic expectations. The main objec- 
tive of their project is to integrate GIS technology with hydrologic 
modeling to evaluate the effects of Best Management Practices 
(BMP's) in watersheds in Tennessee. 


22689 (CONF-9109234—Absts., pp. 57-62) Development of a 
GIS based synthetic watershed sediment routing mode!. Smith, 
R.H. (Memphis State Univ., TN (United States)); Sahoo, S.N.; 
Moore, L.W. Oak Ridge National Lab., TN (United States). [1991]. 
From 4. Tennessee water resources symposium; Knoxville, TN 
(United States); 24-26 Sep 1991. In Fourth Tennessee water re- 
sources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

For most watersheds, extensive water quality data are not 
available. Land use, topographic, edaphic and meteorological infor- 
mation is generally available; but without extensive water quality 
data, it is difficult to accurately calibrate and verify a continuous 
nonpoint source model such as HSPF. However, if the spatial and 
physical attributes of a watershed can be assembled into a geo- 
graphic information system (GIS) data base, this information could 
potentially be used to generate synthetic water quality data by a 
simplistic approach. This paper focuses on the development of a 
GIS (ARC/INFO) based synthetic watershed sediment routing 
model. An important problem, particularly in a large watershed, is 
the transport of sediment produced in the subwatersheds to the 
outlet of the whole watershed. This problem is approached mathe- 
matically by a sediment routing equation that is based on the 
streamflow component of the total model. The synthetic model is 
applied to the 56.3 square mile North Reelfoot Creek watershed, 
located at the Northwest corner of the state of Tennessee. The re- 
sults of this synthetic model are then compared with those from an 
integrated GIS-HSPF model and with the observed data. 





22690 (CONF-9109234—Absts., pp. 63-67) Effects of flow- 
path variation on the hydrogeochemical response of Walker 
Branch Watershed to storms. Mulholland, P.J. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. From 4. Tennessee water 
resources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

Precipitation and stream discharge have been monitored continu- 
ously since 1969 in the East and West Forks of Walker Branch 
Watershed, a 97.5-ha forested catchment underlain by dolomite 
(Knox Group) and typical of large portions of the ridge and Valley 
Province of Eastern Tennessee. Intensive studies of soil hydrogeo- 
chemical processes on a hillslope in Walker Branch have indicated 
high rates of surface infiltration, considerable vertical variation in 
hydraulic conductivity resulting in zones of perched saturation dur- 
ing storms, and the importance of flow through macropores and 
mesopores in regulating hydrology and solute chemistry during 
storms. To determine patterns in hydrogeochemical response at 
different spatial scales, the West Fork Watershed has been instru- 
mented with an array of lysimeters, piezometers, groundwater 
wells, and flumes that partition it into a nested set of catchments 
ranging in size from a 0.5-ha upper slope subcatchment to the en- 
tire 38.4-ha West Fork Watershed. The flume on the 0.5-ha 
catchment captures both surface and subsurface flow in the top 
2.5 m of the soil profile. Groundwater levels, flow, and solute con- 
centrations have been intensively monitored across this network 
during several storms in 1989 and 1991. 


22691 (CONF-9109234—Absts., pp. 68-71) Transport of con- 
taminated sediment during floods in White Oak Creek near Oak 
Ridge, Tennessee. Fontaine, TA. Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

Parts of the White Oak Creek (WOC) watershed have become 
contaminated during the last 47 years of operation of Oak Ridge 
National Laboratory (ORNL). The contaminants presenting the 
highest risk to human health and the environment are particle reac- 
tive and are associated with the soils and sediments in the 
floodplains and channels of WOC and in White Oak Lake (WOL). 
During floods, the erosion and resuspension of these sediments 
can result in the transport of contaminants within the catchment 
and out of WOL into the Clinch River. In order to evaluate the 
probability of contaminated sediment transport during floods, and to 
develop strategies for controlling off-site transport, a data collection 
program and a modeling investigation have been initiated. The 
data collection program is required to establish a conceptual model 
of contaminated sediment transport in WOC, to provide the data 
required to calibrate and apply the computer model, and to gener- 
ate a database that will be used in the future to evaluate the 
effectiveness of completed clean up activities. The computer model 
will be used to simulate the transport of contaminated sediments 
during floods up to the 100-year event with existing and future land 
use conditions. 


22692 (CONF-9109234—Absts., pp. 72) Comparison of con- 
taminant concentrations on surface sediments and in surtace 
water in White Oak Creek Embayment. Ford, C.J. (Oak Ridge 
National Lab., TN (United States)); Blaylock, B.G.; Miller, D.E. Oak 
Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

Department of Energy activities at Oak Ridge National Labora- 
tory have released '°’Cs and other contaminants to White Oak 
Creek which drains directly into the Clinch River and Watts Bar 
Reservoir. The largest annual releases occurred in the mid-1950s, 
but have been significantly reduced since the 1960s. Contaminated 
sediments have accumulated in the White Oak Creek Embayment 
(WOCE), an arm of Watts Bar. Highly contaminated sediment, con- 
taining 'S7Cs level corresponding to peak release values, had been 
buried deep in embayment sediments. However, recent sediment 
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data show that these high 'S’Cs levels are now observed at the 
sediment surface. This study, performed in order to further charac- 
terize contamination of WOCE sediments and surface water, is 


part of the site characterization and contaminant screening study 
for WOCE. 


22693 (CONF-9109234—Absts., pp. 73-78) Determination of 
sediment accumulation and mixing rates using '’Cs and 
210Pb in Watts Bar Reservoir. Brenkert, A.L.; Cook, R.B.; Rose, 
K.A.; Brandt, C.C.; Olsen, C.R. Oak Ridge National Lab., TN 
(United States). [1991]. From 4. Tennessee water resources sym- 
posium; Knoxville, TN (United States); 24-26 Sep 1991. In Fourth 
Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

Activities at the Department of Energy's facilities on the Oak 
Ridge Reservation over the past 50 years have released contami- 
nants to local streams and consequently to the Clinch River and 
Watts Bar Reservoir. More than 60 sediment cores were collected 
in Watts Bar Reservoir and analyzed for the vertical distribution of 
137Cs; seven of the cores were also analyzed for the vertical distri- 
bution of unsupported 2!°Pb. '87Cs and unsupported 2'°Pb are 
excellent tracers of sediment accumulation, mixing and transport. 
The history of '°7Cs release into the Clinch River is reasonably 
well-documented with peak releases occurring in the mid-1950s. 
Unsupported 2!°Pb (?'°Pb,.) is a naturally occurring radionuclide. It 
is produced in the atmosphere by the decay of the inert gas 222Rn 
and unsupported by its parents in the 79°U series. 2!°Pb,. enters 
water surfaces directly through direct deposition, and indirectly via 
erosion of watershed soils. The objective of this work was to exam- 
ine the processes responsible for the vertical distribution of '°’Cs 
and 21°Pb,, in the sediments by using a numerical model of sedi- 
ment accumulation, mixing, decay and molecular diffusion. Analysis 
of both 'S7Cs and 2'°Pb,. permits comparison of model predictions 
of both point- (Cs) and non-point source (Pb) contaminants. 


22694 (CONF-9109234—Absts., pp. 79-82) Patterns of sedi- 
ment accumulation in Watts Bar Reservoir based on 
137 Cesium. Brandt, C.C.; Rose, K.A.; Cook, R.B.; Dearstone, K.C.; 
Brenkert, A.L.; Olsen, C.R. Oak Ridge National Lab., TN (United 
States). [1991]. From 4. Tennessee water resources symposium; 
Knoxville, TN (United States); 24-26 Sep 1991. In Fourth Ten- 
nessee water resources symposium. Extended abstracts. 183p. 
Order Number DE92011935. Source: OSTI; NTIS; INIS. 

The US Department of Energy has recently undertaken an envi- 
ronmental restoration program designed to achieve remediation of 
hazardous materials released from the Oak Ridge Reservation 
(ORR). Contaminants include radionuclides, metals, and organic 
compounds that were released over the past 50 years from Oak 
Ridge National Laboratory, The Oak Ridge Gaseous Diffusion 
Plant, and the Y-12 Plant located on the ORR. One component of 
this program is the Clinch River Resource Conservation and Re- 
covery Act Facility Investigation (CRRFI) which focuses on portions 
of the Clinch and Tennessee Rivers that may have been adversely 
affected by contaminants released from the ORR. As part of a 
preliminary scoping study for the CRRFI, Olsen et. al. (1990) mea- 
sured '37Cs activity in 58 sediment cores and 187 surface 
sediment samples collected from the Clinch River and Watts Bar 
Reservoir. Olsen et. al. (1990) focused on estimating the amount 
of 137Cs retained by Watts Bar Reservoir. Using these data, the 
authors have performed additional analyses designed to investigate 
the relationships between several indicators of '°7Cs accumulation 
and various reservoir characteristics. This presentation describes 
the results of these analyses. In addition, they discuss an indepen- 
dent estimate of the amount of '°’Cs retained in Watts Bar 
Reservoir using the Olsen et. al. (1990) data. 


22695 (CONF-9109234—Absts., pp. 83) Water quality of 
Clinch and Powell Rivers, East Tennessee. Weaver, J.D. (Geo- 
logical Survey, Knoxville, TN (United States)). Oak Ridge National 
Lab., TN (United States). [1991]. From 4. Tennessee water re- 
sources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

Water-quality characteristics of the Clinch and Powell Rivers in 
East Tennessee have been under investigation since June 1989 by 
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the US Geological Survey in cooperation with the Tennessee State 
Planning Office. Water-quality data are being collected at two sam- 
pling locations on each river: an upstream location near the 
Tennessee-Virginia stateline and a downstream location just up- 
stream of Norris Reservoir. Suspended-sediment concentration and 
suspended-sediment discharge were determined monthly from 
June 1989 through February 1990 and during several storms (June 
1989 through April 1991) at the four sites on the Clinch and Powell 
Rivers. Water in the Clinch and Powell Rivers was a calcium bicar- 
bonate type water with dissolved-solids concentrations generally 
less than 200 milligrams per liter. Nutrient concentration at each of 
the four sites varied with stream discharge. Concentrations of total 
organic nitrogen generally were less than 2.3 milligrams per liter as 
nitrogen and concentrations of total phosphorus generally were 
less than 0.24 milligrams per liter as phosphorus. Measurements of 
selected metals for the Clinch and Power Rivers indicate that high- 
est concentrations occurred during periods of storm runoff. Total 
iron concentrations exceeded 10,000 milligrams per liter in some 
water samples collected during storms. 


22696 (CONF-9109234—Absts., pp. 109) Statistical methods 
for estimating storm-runoff loads in the Nashville Metropolitan 
area, Tennessee. Hoos, A.B. (Geological Survey, Nashville, TN 
(United States)). Oak Ridge National Lab., TN (United States). 
[1991]. From 4. Tennessee water resources symposium; Knoxville, 
TN (United States); 24-26 Sep 1991. In Fourth Tennessee water 
resources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

Quantity and quality of runoff were monitored at five sites drain- 
ing areas of distinctly different land use. Sampling was conducted 
during one storm at four sites and during three storms at the re- 
maining site. Concentrations for selected storm-runoff constituents 
were determined from a flow-weighted composite sample taken 
from discrete samples collected during the first 3 hours of the 
storm. Storm-runoff loads were computed as the product of storm- 
runoff volumes and the concentrations in the composite samples. 
Accuracy of the US Geological Survey regional regression models 
for estimating single-storm loads for watersheds in the Nashville 
area was assessed by comparing regression-derived estimates 
with the field data. Standard error or prediction (SEP) for the nine 
constituent models examined ranged from 107 to 10,000 percent. 
Although loads were not accurately predicted by the models, six of 
the nine models accurately predicted relative site-to-site variability, 
indicating that they could be used to predict fundamental relations 
between watershed characteristics and storm-runoff quality. The 
storm-load regression models were adjusted using the Nashville 
data, with a modification of simple linear regression. The adjust- 
ment procedure provided the largest reduction in prediction error 
for total recoverable copper (SEP reduced from 10,000 to 26% for 
the adjusted model), lead, and zinc. For the dissolved-solids model 
and the total and dissolved-phosphorus models, adjustment did not 
reduce the SEP to an acceptable level. 


22697 (CONF-9109234—Absts., pp. 110-113) North Mouse 
Creek water quality study. Eiffe, M.A. (Environmental Consulting 
Engineers, Inc., Knoxville, TN (United States)). Oak Ridge National 
Lab., TN (United States). [1991]. From 4. Tennessee water re- 
sources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

North Mouse Creek is located in southeastern Tennessee. It 
flows generally north to south, and drains an area of 93.7 square 
miles (sq. mi.) at its confluence with the Hiwassee River. An inten- 
sive water quality survey was performed on the reach between 
creek miles 26.6 and 18.4 in the summer and fall of 1989. The 
drainage area in this study reach increases from 35.0 to 48.1 sq. 
mi. Most of the land in the North Mouse Creek valley within and 
upstream of the study area is used for agriculture. The Creek is 
therefore primarily impacted by runoff from non-point sources. A 
small portion of the contributing watershed within and near the city 
of Athens and the town of Niota has undergone urban develop- 
ment. The intent of the study was to determine the assimilative 
capacity of North Mouse Creek. The study consisted of conducting 
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intensive field sampling activities in order to collect data for cali- 
brating a water quality model of the creek. The calibrated model 
was then used to determine the capacity of the creek to assimilate 
waste loads from a proposed sewage treatment plant. 


22698 (CONF-9109234—Absts., pp. 126-130) Discharge and 
water quality monitoring required for NPDES stormwater regu- 
lations compliance. Fiuzat, A.A. (Environmental Consulting 
Engineers, Inc., Knoxville, TN (United States)); Eiffe, M.A. Oak 
Ridge National Lab., TN (United States). [1991]. From 4. Ten- 
nessee water resources symposium; Knoxville, TN (United States); 
24-26 Sep 1991. In Fourth Tennessee water resources symposium. 
Extended abstracts. 183p. Order Number DE92011935. Source: 
OSTI; NTIS; INIS. 

The Waste Area Grouping 6 (WAG 6) is one of the waste dis- 
posal sites operated by the Martin Marietta Energy Systems 
(MMES) for the Department of Energy at Oak Ridge, Tennessee. 
Surface water drainage from a 35.4 acre watershed at the western 
boundary of WAG 6 is being measured at a point identified as 
Monitoring Station 3 (MS 3). Two branches drain the watershed, 
joining just upstream of MS 3 and flowing into the White Oak Lake. 
At present, two separate flow measuring flumes are installed on 
the two branches, upstream of their confluence. In order to provide 
an upgrade for the MS 3 at WAG 6, a hydrologic model of the area 
was developed. The peak runoff flow rate from the 35.4 acre area 
for a 25-year 6-hour storm was found to be 71.4 cfs. An H flume 
which can accurately measure this discharge as well as the low 
flows at MS 3 was selected for the station. A box culvert with cross 
sloping floor would serve as both the approach section for the 
culvert and sampling site for water quality, as required by the ex- 
pected permit specifications at the site. 


22699 (CONF-9109234—Absts., pp. 145-147) Perceptions of 
selected Tennessee county leaders on the level of severity and 
program priority of 14 water quality issues. Bell, B.A. (Univ. of 
Tennessee, Dyersburg (United States)). Oak Ridge National Lab., 
TN (United States). [1991]. From 4. Tennessee water resources 
symposium; Knoxville, TN (United States); 24-26 Sep 1991. In 
Fourth Tennessee water resources symposium. Extended abstracts. 
183p. Order Number DE92011935. Source: OSTI; NTIS; INIS. 

Population perceptions are an important factor in dealing with is- 
sues of public concern. Throughout its history, the Agricultural 
Extension Service has sought public opinion as a part of the plan- 
ning process. In response to a national objective to plan proactive 
programs dealing with local water quality concerns, the Tennessee 
Agricultural Extension Service conducted a mail questionnaire of 
leaders across the state. The purpose of the survey was to provide 
county level information for local planning and program develop- 
ment. However, the results also provide some insight into opinions 
across the state. Based upon the study findings, significant rela- 
tionships were found between the country leaders’ perceptions and 
their geographic region, audience classification and place of resi- 
dence. 


22700 (CONF-9109234—Absts., pp. 150-151) Kentucky Lake 
data base for PC users. Gordon, J.A. (Tennessee Technological 
Univ., Cookeville (United States)); Roberts, K.L. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. From 4. Tennessee water 
resources symposium; Knoxville, TN (United States); 24-26 Sep 
1991. In Fourth Tennessee water resources symposium. Extended 
abstracts. 183p. Order Number DE92011935. Source: OSTI; 
NTIS; INIS. 

The Kentucky Lake PC users data base includes many non- 
STORET data which have been obtained from several sources 
including TVA, USGS, NOAA, and water utilities. The data base in- 
cludes hydrological data, meteorological data, water quality data, 
and some data pertaining to barge traffic and aquatic plants. Virtu- 
ally no aquatic life data are presented. The beginning date is 1944 
when the reservoir was filled and most data sets terminate in 1989 
or 1990. 


22701 (CONF-9109234—Absts., pp. 163-169) Surface water 
hydrology for a contaminated forested watershed. Clapp, R.B. 
(Oak Ridge National Lab., TN (United States)); Gregory, S.M.; 
Watts, J.A.; Broders, C.C.; Borders, D.M.; Frederick, B.; Moore, 
G.K.; Bednarek, A.T. Oak Ridge National Lab., TN (United States). 





[1991]. From 4. Tennessee water resources symposium; Knoxville, 
TN (United States); 24-26 Sep 1991. In Fourth Tennessee water 
resources symposium. Extended abstracts. 183p. Order Number 
DE92011935. Source: OSTI; NTIS; INIS. 

Characterization of the hydrology of the White Oak Creek (WOC) 
watershed is necessary to better understand the trends in both 
temporal and spatial patterns of the watershed. Hydrologic data 
collected on the WOC watershed during Water Year 1990 are pro- 
vided to support that need as well as to provide the sources of 
data needed for long-term assessment of remedial restoration ac- 
tivities. Dynamic hydrologic data collected on the surface and 
subsurface of low systems, which affect the quality or quantity of 
surface and groundwater, have been summarized. Available WOC 
surface water data include discharge and runoff, surface water 
quality, radiological and chemical contamination of sediments, and 
descriptions of outfalls to the WOC flow system. Climatological 
data available include precipitation, temperature, humidity, wind 
speed, and wind direction. Hydrologic data collection is an impor- 
tant component of several ongoing ORNL environmental studies 
and monitoring programs. Collection of these data aid in (1) char- 
acterizing the quantity and quality of the water in the flow system, 
(2) planning and assessment of environmental restoration activities, 
and (3) providing long-term data availability and quality assurance. 


22702 (CONF-920389-—Abst., pp. 1, Paper 6) Measuring the 
spatial distribution of evapotranspiration in Walker Branch 
Watershed. Fontaine, T.A. (Oak Ridge National Lab., TN (United 
States)); Todd, D.E. Oak Ridge National Lab., TN (United States). 
Mar 1992. From 3. annual Walker Branch watershed research con- 
ference; Oak Ridge, TN (United States); 26-27 Mar.1992. In Third 
annual Walker Branch Watershed research symposium. Program 
and abstracts. 53p. Order Number DE92010786. Source: OSTI; 
NTIS. 

The feasibility of using atmometers for hydrologic studies was 
evaluated by using a network of 12 atmometers in the West Fork 
of Walker Branch Watershed. The atmometers were initially tested 
by placing all 12 devices at one location for 3 months. The tests 
revealed that careful handling is required to achieve acceptable 
measurement error and to avoid damaging the instruments. Follow- 
ing the tests, the atmometers were installed at various locations in 
the catchment, representing relatively wet or dry, windy or calm, 
and sunny or shady conditions. The field experiment indicated that 
potential ET tended to be higher with dry, windy, or sunny condi- 
tions. The results also indicated that water loss was influenced in 
autumn by the decrease in daytime temperatures and the decrease 
of vegetative cover. These results suggest that atmometers have 
the potential to represent ET; however, inconsistencies in the data 
imply that the results are relative estimates of the spatial and tem- 
poral distribution of ET across a catchment and not absolute 
measurements of actual ET at each location. 


22703 (CONF-920389—Abst., pp. 1, Paper 12) Climatic and 
land cover influences on processes, water quality, 
and biological response in the Tennessee River Basin. Turner, 
R.S. (Oak Ridge National Lab., TN (United States)). Oak Ridge 
National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

The Tennessee Valley Authority (TVA), Oak Ridge National Lab- 
oratory (ORNL), and the National Aeronautics and Space 
Administration (NASA) are planning a collaborative program to in- 
vestigate interactions between natural resources and climate in the 
Tennessee River Basin. This program, envisioned as a pilot study 
for the Freshwater Initiative (FWI), will promote the development of 
improved analytical tools for resource management and will 
demonstrate the benefits of interagency collaboration to advance 
water resources research. Long-term objectives of the program are 
to: (1) identify the critical water quality and biological resource is- 
sues that influence reservoir system management; (2) determine 
the relevant processes and appropriate scales to use in modeling 
watershed behavior, water quality, and biological resources that 
are identified as management issues; (3) evaluate and select ap- 
propriate models to simulate watershed and reservoir-riverine 
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systems; (4) develop an integrated data base containing spatial 
and temporal natural resource data necessary to support the pre- 
dictive models; and (5) synthesize and integrate the watershed and 
reservoir-riverine models and data base into a comprehensive 
modeling system for assisting resource management. 


22704 (CONF-920389-Abst., pp. 1, Paper 14) Snail growth 
in Oak Ridge streams: Seasonal patterns and differences be- 
tween streams. Hill, W.R. (Univ. of Tennessee, Knoxville (United 
States)). Oak Ridge National Lab., TN (United States). Mar 1992. 
From 3. annual Walker Branch watershed research conference; 
Oak Ridge, TN (United States); 26-27 Mar 1992. In Third annual 
Walker Branch Watershed research symposium. Program and ab- 
Stracts. 53p. Order Number DE92010786. Source: OSTI; NTIS. 

The prosobranch snail Elimia clavaeformis is the dominant inver- 
tebrate in many undisturbed Oak Ridge Reservation (ORR) 
streams, achieving densities > 1,000/m? and constituting > 90% 
of total invertebrate biomass. Elimia is a key organism at high den- 
sities: it maintains algal biomass and production at very low levels, 
strongly affects other invertebrates, and plays a key role in trophic 
transfer and nutrient spiraling. Surprisingly little is known about the 
basic population ecology of this important herbivore. As part of a 
large study of Elimia production dynamics, the authors have been 
measuring monthly growth rates for 1+ year in three streams that 
drain Chestnut Ridge. Each month, 100 snails were collected at 
each of two sites in Ish Creek, one site in Walker Branch, and two 
sites in White Oak Creek. These snails were individually tagged, 
weighed, and released at each site. They retrieved as many of 
these free-roaming snails as they could find a month after their re- 
lease (approximately 50% were recaptured) and reweighed them. 
One of the sites in White Oak Creek was located in the power line 
corridor where streamside trees have been removed, and was pur- 
posefully chosen to help isolated the effect of riparian shade on 
snail growth. 


22705 (CONF-920389—Abst., pp. 1, Paper 15) Further inves- 
tigations regarding the ecology of aquatic bryophytes in 
Walker Branch. Mathes, R.B. (Fulton High School, Knoxville, TN 
(United States)); Steinman, A.D. Oak Ridge National Lab., TN 
(United States). Mar 1992. From 3. annual Walker Branch water- 
shed research conference; Oak Ridge, TN (United States); 26-27 
Mar 1992. In Third annual Walker Branch Watershed research 
symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

The authors performed experiments in summer, 1991 to deter- 
mine: (1) the potential role of Porella pinnata as a refuge for snails 
from crayfish predation and (2) the net growth rates of submerged 
vs emerged Porella. Initial sampling revealed that snails do inhabit 
Porella mats indicating that there is a possibility bryophytes serve 
as a refuge from predation. Six photographic trays were each 
stocked with a single crayfish, ten snails, a PVC-constructed ‘shel- 
ter,’ and a small boulder that either was lush with Porella or lacked 
Porella entirely. The percentage of time that snails were observed 
on the tray, PVC shelter, and rock was not significantly different 
between the treatments with Porella vs those without Porella. In 
addition, no snail fragments were observed either in the tray or in 
the crayfish guts. These observations suggest that, at least for the 
size classes of crayfish and snails used in this experiment, 
bryophytes do not serve as a refuge from crayfish predation. 


22706 (CONF-920389-Abst., pp. 1, Paper 16) Seasonal and 
longitudinal nutrient variation in Walker Branch and effects on 
stream periphyton. Mulholland, P.J. (Oak Ridge National Lab., TN 
(United States)); Rosemond, A.D. Oak Ridge National Lab., TN 
(United States). Mar 1992. From 3. annual Walker Branch water- 
shed research conference; Oak Ridge, TN (United States); 26-27 
Mar 1992. In Third annual Walker Branch Watershed research 
symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

To determine the effect of seasonal and longitudinal nutrient vari- 
ation on periphyton communities in Walker Branch, the authors 
measured periphyton chlorophyll, carbon fixation rate, N and P 
content, and phosphatase activity on several dates at four sites in 
a 140-m stream reach along which nutrient gradients had been ob- 
served. The authors found that although significant declines in 
phosphorus concentration were consistently observed during the 
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period from November to May, significant longitudinal trends in 
chlorophyll level and carbon fixation rate were rarely observed. 
However, P content of periphyton declined and chlorophyll- 
normalized phosphatase activity increased along the study reach 
during times when stream water P concentrations declined, but 
showed no significant longitudina! trend when stream water P also 
showed no longitudinal trend. Combining data from all periods, 
there was a strong positive relationship between stream water P 
concentration and periphyton P content and a strong negative 
relationship between stream water P concentration and chlorophyll- 
normalized phosphatase activity. Although there were few 
significant longitudinal trends in carbon fixation rate, there was a 
weak positive relationship between carbon fixation rate and stream 
water P concentration when all data were combined. 


22707 (CONF-920389—Abst., pp. 1, Paper 17) Sunlight and 
periphyton drive chiorine dynamics in area streams. Stewart, 
A.J. (Oak Ridge National Lab., TN (United States)); Hill, W.R.; 
Ham, K.D. Oak Ridge National Lab., TN (United States). Mar 1992. 
From 3. annual Walker Branch watershed research conference; 
Oak Ridge, TN (United States); 26-27 Mar 1992. In Third annual 
Walker Branch Watershed research symposium. Program and ab- 
Stracts. 53p. Order Number DE92010786. Source: OSTI; NTIS. 

The authors conducted 7-d laboratory tests with Ceriodaphnia to 
estimate in-stream toxicity, made in-stream measurements of total 
residual chlorine (TRC) with an automated amperometric titrator, 
and used stream-side and laboratory experiments to identify pro- 
cesses controlling TRC in upper East Fork Poplar Creek (EFPC) at 
the Y-12 Plant and in a mid-reach section of White Oak Creek 
(WOC) at ORNL, where TRC concentrations are sometimes high 
enough to be toxic to fish and invertebrates. A failure-frequency 
analysis of toxicity tests results from upper EFPC demonstrated 
that TRC was an important toxicant: stream samples dechlorinated 
with sodium thiosulfate were not toxic, but non-treated water sam- 
ples were frequently toxic. The outcomes of nearly 80% of the 
Ceriodaphnia toxicity tests of upper EFPC were predicted correctly 
using a simple ‘pass or fail’ response model with a critical TRC 
value of 0.22 mg/L. Bankside experiments in flow-through aquaria 
also showed that removing TRC from EFPC water by adding 
sodium thiosulfate greatly increased the survival of fathead min- 
nows. TRC monitoring in EFPC and WOC revealed strong daily 
cycles in TRC concentration: in both streams, TRC levels were 
about 3X higher at night than during the day. In contrast, TRC con- 
centrations in drinking water at ORNL, and stream discharge in 
WOC and upper EFPC changed very little over day-night cycles. 
Thus, differences in in-stream processes, not loading rates, con- 
trolled TRC levels in the streams. 


22708 (CONF-920389—Abst., pp. 1, Paper 18) Availability of 
sediment-bound mercury for methylation and bioaccumulation 
in @ mercury-contaminated aquatic system - A corral study. 
Turner, R.R. (Oak Ridge National Lab., TN (United States)); South- 
worth, G.R.; Bogle, M.A.; Peterson, M.E.; Bloom, N.A. Oak Ridge 
National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

Large historic releases (110 mT) of inorganic mercury from a 
weapons production facility in the 1950s and early 1960s, along 
with continuing releases of approximately 10 kg/y, have contami- 
nated a pond-stream system in Oak Ridge, Tennessee. Efforts are 
currently underway to determine the most effective remediation for 
the site. The relative importance of water-borne versus sediment- 
bound mercury in sustaining unacceptable fish mercury 
concentrations is a central issue which is being addressed using 
corrals. Four treatments are in progress using hatchery-reared sun- 
fish maintained in corrals or tanks with (1) Hg-contaminated creek 
water flowing over Hg-contaminated creek sediment, (2) clean local 
groundwater flowing over Hg-contaminated creek sediment, (3) 
clean local groundwater only (no sediment), and (4) contaminated 
creek water only (no sediment). Water exchange rates are being 
controlied at approximately 2/d. Five fish are being removed at 3- 
week intervals for tissue analysis for mercury. In addition, mercury 
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concentrations and speciation are being monitored regularly in the 
inflow and outflow water from each corral. 


22709 (CONF-920389—Abst., pp. 1, Paper 19) Linking pat- 
terns of variability of stable isotopes of hydrogen and oxygen 
in plant, soll, and surface Waters in an arctic headwater basin. 
Solis, C. (Oak Ridge National Lab., TN (United States)); Cooper, 
L.W. Oak Ridge National Lab., TN (United States). Mar 1992. 
From 3. annual Walker Branch watershed research conference; 
Oak Ridge, TN (United States); 26-27 Mar 1992. In Third annual 
Walker Branch Watershed research symposium. Program and ab- 
stracts. 53p. Order Number DE92010786. Source: OSTI; NTIS. 

Evapotranspiration is an important element in the hydrological 
water balance of dry arctic ecosystems. Because of the high de- 
gree of vegetation cover in arctic tundra, it is reasonable to assume 
that isotopic variability in plant waters, as well as meteoric, surface, 
and soil waters, can provide insights into larger hydrological pro- 
cesses in arctic ecosystems, and serve as a mechanism for linking 
photosynthetic transpiration and evaporation on a watershed scale. 
The authors determined the stable isotopic composition of water 
(6D and 6'80) on a diurnal basis in mosses (mainly Polytricum and 
Sphagnum spp.) and a vascular plant, Petasites frigidus. In addi- 
tion, they sampled moisture within thawed soil water and air water 
vapor. The sampling was accomplished in July 1991 in the arid (30 
cm annual precipitation) headwater basin of Imnavait Creek on the 
North Slope of Alaska 200 km south of Prudhoe Bay. Plant and 
soil water sampling was accomplished in both a dry upslope and 
wet riparian zone. Other measurements made included plant water 
content, leaf and air temperature, and relative humidity. 


22710 (CONF-920389—Abst., pp. 1, Paper 20) Hydrologic 
flowpaths in Walker Branch Watershed determined by end 
member mixing analysis. Mulholland, P.J. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). Mar 1992. From 3. annual Walker Branch watershed re- 
search conference; Oak Ridge, TN (United States); 26-27 Mar 
1992. In Third annual Walker Branch Watershed research sympo- 
sium. Program and abstracts. 53p. Order Number DE92010786. 
Source: OSTI; NTIS. 

One approach that has been used in the study of watershed hy- 
drology involves the use of stream chemistry to separate the 
stream hydrograph into discrete water types or end members. This 
approach is known as an end member mixing analysis. Past stud- 
ies of storm hydrogeochemical response in Walker Branch 
Watershed have suggested that there are multiple subsurface flow- 
paths or water types that contribute significantly to streamflow, and 
that Ca and SO, concentrations are good flowpath tracers. The 
authors used a simple mixing model and the Ca and SO, concen- 
trations of the three flowpath end members to compute variation in 
the fractions of streamflow contributed by each end member over a 
storm hydrograph in March 1991. The results indicated that 
bedrock zone flow contributed approximately 65% of the pre-storm 
streamflow, but that vadose zone flow contributed more than 50% 
of the increase in streamflow during the storm period. Saturated 
zone flow and bedrock zone flow each contributed 20-25% of the 
increase in streamflow during the storm. Preliminary results from 
measurements of stable oxygen isotopes during the same storm in- 
dicated that most of the stormflow from all of these flowpath end 
members was pre-event water. 


22711 (CONF-920389—Abst., pp. 1, Paper 24) A large-scale, 
throughfall manipulation experiment on Walker Branch Water- 
shed: Objectives, plans, and progress. Hanson, P.J. (Oak Ridge 
National Lab., TN (United States)); Huston, M.A.; Garten, C.T. Jr.; 
Mulholland, P.J.; Turner, R.S. Oak Ridge National Lab., TN (United 
States). Mar 1992. From 3. annual Walker Branch watershed re- 
search conference; Oak Ridge, TN (United States); 26-27 Mar 
1992. In Third annual Walker Branch Watershed research sympo- 
sium. Program and abstracts. 53p. Order Number DE92010786. 
Source: OSTI; NTIS. 

An experiment is being initiated to investigate the effects of de- 
creased or increased rainfall on individual species and ecosystem 
processes at the spatial scale of forest stands. Experimental ma- 
nipulation of soil moisture will be implemented by a gravity-driven 
transfer of throughfall precipitation from one experimental plot to 





another. Throughfall will be intercepted in subcanopy troughs sus- 
pended above the forest floor of the ‘dry’ plots (~25% of the 
ground area will be covered) and transferred by gravity drainage 
across a control plot for subsequent distribution onto the ‘wet’ 
treatment plot. The 25% reduction in soil moisture anticipated from 
such a manipulation on the dry plot is equivalent to the driest 
growing season of the 1980's drought, which is correlated to 
sapling mortality and reduced growth of yellow-poplar on Walker 
Branch Watershed. The minimum duration of experimental treat- 
ments will be five years. This field experiment will investigate 
effects of altered precipitation inputs on a wide range of biological 
and chemical characteristics of forest stands including: forest 
growth and physiological responses of major tree species, leaf 
area index, herbivory, litter fall, understory composition, litter de- 
composition, soil organic matter and microbial populations, nutrient 
availability, and biogeochemical cycling processes. 


22712 (CONF-920389—Abst., pp. 1, Paper 27) Karst hydrol- 
ogy of Oak Ridge, Tennessee. Rubin, P.A. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). Mar 1992. From 3. annual Walker Branch watershed re- 
search conference; Oak Ridge, TN (United States); 26-27 Mar 
1992. In Third annual Walker Branch Watershed research sympo- 
sium. Program and abstracts. 53p. Order Number DE92010786. 
Source: OSTI; NTIS. 

The karst hydrology of the Oak Ridge, TN area is being investi- 
gated. Groundwater movement within this karst terrane is strongly 
influenced by Alleghanian deformation associated with the 
Southern Appalachian Foreland Fold-Thrust Belt (240 mya). Fur- 
thermore, the flow within these steeply dipping carbonate beds is 
constrained by non-carbonate lithologic barriers, resulting in strike- 
oriented cave development. Physical evidence of the presence of 
subterranean karst networks on the Oak Ridge Reservation (ORR) 
and surrounding area includes caves, sinkholes, sinking streams, 
springs, rapid subsurface flow as documented by tracer tests, grike 
and pinnacle topography, boreholes having encountered large and 
small conduits, and highly variable and abnormally large water 
table fluctuations in some bedrock welis. ORR carbonate strike- 
bands may be characterized as intensely karstified. Regions with 
complex geomorphic histories, such as Oak Ridge, Tennessee, 
may require advanced testing and analysis to define karst systems 
grading to multiple baselevels. Further characterization of the ORR 
karst systems will include an inventory of karst features, continu- 
ous monitoring of hydrographic and chemical response in conduit 
wells and springs, tracer tests and geophysical analysis. For exam- 
ple, hydrographs obtained from conduit wells may illustrate flashy 
responses, thus indicating that these conduits are important com- 
ponents of the carbonate groundwater flow system. A conceptual 
model of the karst systems for the entire ORR is proposed. 


22713 (CONF-920389—Abst., pp. 1, Paper 34) Cesium-137: 
A tracer for material transport from arctic tundra into lakes?. 
Grebmeier, J.M. (Oak Ridge National Lab., TN (United States)); 
Cooper, L.W.; Larsen, I.L.; Solis, C.; Olsen, C.R. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1992. From 3. annual Walker 
Branch watershed research conference; Oak Ridge, TN (United 
States); 26-27 Mar 1992. In Third annual Walker Branch Water- 
shed research symposium. Program and abstracts. 53p. Order 
Number DE92010786. Source: OSTI; NTIS. 

Since 1989, the authors have been studying cesium-137 invento- 
ries in upland tundra and in lake sediments at Toolik Lake, Alaska. 
Deposition of radiocesium from nuclear testing is approximately 
140 mBq cm-? for this latitude (as of 1985). They detected it con- 
centrated in the top 10 cm of soil, associated with mosses, lichens, 
peat, and other organic material. Actual '°”7Cs inventories in tundra 
were consistent with estimates: 102.1-222.1 mBq cm~?. In addi- 
tion to total tundra, they also detected '’Cs translocation from soil 
into annual Arctic berries used for food by Native peoples and 
wildlife, although the modest inventories do not constitute a health 
hazard. To test whether '°7Cs is a suitable marker for following or- 
ganic material transfer to lakes, ten sediment cores were collected 
in 1991 along a transect in Toolik Lake from near the main inflow 
to the lake outlet. Sediment 'S’Cs inventories ranged from 140.8- 
202.7 mBq cm-? at the inlet side of the lake, dropping to 
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17.7-44.9 mBq cm~* nearer to the outlet. The high '5’Cs lake sed- 
iment inventories observed near the inlet, similar to tundra core 
inventories, indicate an accumulation of '°’7Cs tagged particulate 
matter that has eroded from land into the lake. 


22714 (CONF-920389—Abst., pp. 1, Paper 37) Application of 
oxygen-18 tracer techniques to arctic hydrological processes. 
Cooper, L.W. (Oak Ridge National Lab., TN (United States)); Solis, 
C.; Kane, D.L.; Hinzman, L.D. Oak Ridge National Lab., TN 
(United States). Mar 1992. From 3. annual Walker Branch water- 
shed research conference; Oak Ridge, TN (United States); 26-27 
Mar 1992. In Third annual Walker Branch Watershed research 
symposium. Program and abstracts. 53p. Order Number 
DE92010786. Source: OSTI; NTIS. 

In one of the first applications of isotopic tracing to a watershed 
underlain by permafrost, the authors have observed differing condi- 
tions in which this assumption is both true as well as apparently 
false. Under dry antecedent conditions in later summer at Imnavait 
Creek, Alaska rainfall behaved conservatively as a ‘piston,’ forcing 
isotopically distinct ‘old’ water already within the soil into the 
stream before the ‘new’ water contributed by rain changed the iso- 
topic composition of the increasing stream flow. However, during 
snowmelt, they observed that stream oxygen-18 compositions are 
influenced apparently by isotopic fractionation during phase change 
from solid to liquid. Measurements of snow re-distribution, ablation, 
snow and soil moisture content, and snowmelt runoff at Imnavait 
Creek indicate little mixing of meltwater with underlying ice-rich 
soils. '°O values of Imnavait Creek changed dramatically during 
the first eight days of streamflow in 1990, increasing from 
—30.3°/oo on May 14 to —22.5°/oo on May 22. Because the soil 
remains frozen and impermeable throughout snowmelt, these ob- 
servations are more consistent with isotopic fractionation during 
met than with mixing with underlying soil moisture. The apparent 
fractionation includes the preferential release of relatively ‘'®O- 
depleted meltwater initially and the preferential overnight re-freezing 
of relatively *®O-enriched meltwater, followed by its release the fol- 
lowing morning on the rising limb of the stream hydrograph. 


22715 (CONF-920389—Abst., pp. 1, Paper 38) Visualizing the 
surtace hydrodynamics of a forested watershed. Clapp, R.B. 
(Oak Ridge National Lab., TN (United States)); Timmins, S.P.; Hus- 
ton, M.A. Oak Ridge National Lab., TN (United States). Mar 1992. 
From 3. annual Walker Branch watershed research conference; 
Oak Ridge, TN (United States); 26-27 Mar 1992. In Third annual 
Walker Branch Watershed research symposium. Program and ab- 
stracts. 53p. Order Number DE92010786. Source: OSTI; NTIS. 

Spatiotemporal variation in runoff source areas, surface soil 
moisture, and streamflow has been modeled by linking a raster- 
based geographical information system with a semi-distributed 
hydrologic model. The topographically-driven hydrologic model, 
TOPMODEL, was rewritten from FORTRAN into vectorized form 
using a fourth-generation language, PV-Wave. Watershed topogra- 
phy is input into the model as the distribution of a topographic 
index, which predicts potential source areas at locations with low 
slopes and large upslope drainage areas. The model predicts 
stream hydrographs in hourly increments using a mix of subsurface 
flow and surface flow, and generates an annual hydrograph in 15 
seconds on a DEC station 3100. Four critical parameters that de- 
termine the dynamics of the two flowpaths are optimized using 
Rosenbrock’s method. Optimization over a 4 month period on a 35 
ha catchment of the Department of Energy's Walker Branch Water- 
shed produced a parameterization that generates reasonable 
hydrographs over a multi-year period with a wide range of climatic 
conditions. Expansion and contraction of variable source areas, 
and surface soil moisture content are visualized using a runtime 
animation of the watershed DEM. 


22716 (CONF-920389—Abst., pp. 1, Paper 39) Hillslope soll 
moisture gradients in upland forested watersheds. Yeakley, 
J.A. (Univ. of Virginia, Charlottesville (United States)); Hornberger, 
G.M.; Hayden, B.P.; Shugart, H.H.; Swank, W.T. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1992. From 3. annual Walker 
Branch watershed research conference; Oak Ridge, TN (United 
States); 26-27 Mar 1992. In Third annual Walker Branch Water- 
shed research symposium. Program and abstracts. 53p. Order 
Number DE92010786. Source: OSTI; NTIS. 
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The relative importance of factors controlling soil moisture in a 
forested upland watershed at the Coweeta Hydrologic Laboratory is 
investigated both empirically and through the use of simulation 
models. The empirical work consisted of measurement of soil mois- 
ture in the rooting zone along a hillslope transect from the end of a 
severe seasonal drought through subsequent precipitation recharge 
to gauge the range of soil moisture dynamics in relation to topo- 
graphic position, vegetation, and soil factors. Simulation models 
are being employed to extrapolate soil moisture distributions to the 
spatial scale of the watershed and to a multi-annual temporal 
scale. Preliminary results show that soil moisture gradients, even 
along such steep slopes, exist ephemerally and only with sufficient 
drought. Changes in soil moisture content along the transect during 
drought corresponded to changes in vegetation, particularly in 
broadleaf evergreen shrubs. Soil water holding capacity, as deter- 
mined by texture and horizonation, was more important than 
topographic position along the hillslope during normal and above- 
normal rainfall regimes. During periods of drought, however, 
drainage of hillslope soil moisture due to topographic factors 
causes gradients to appear as higher and steeper sections of the 
transect became drier. 


22717 (CONF-920389—Abst., pp. 1, Paper 40) Developing 
spatially distributed meteorologic, hydrologic, and ecosystem 
models for tropical watersheds. Taylor, M.R. (Resources Plan- 
ning Associates, Inc., Ithaca, NY (United States)); Hall, C.A.S. Oak 
Ridge National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

During the 1980's computer technology matured to a point that 
allowed far more comprehensive and comprehensible approaches 
to modeling with complex variations. At the same time comprehen- 
sive ecological data collection and analysis was underway at Long 
Term Ecological Research (LTER) sites such as the LTER site in 
Puerto Rico’s Luquillo Mountains. This paper discusses the devel- 
opment of a spatially and temporally distributed model of the basic 
ecological processes of forest growth. The model incorporates 
meteorologic and hydrologic components in additional to the ‘tradi- 
tional’ ecosystem process modeling. Data preparation for the model 
is accomplished by geographic information tools including digital 
terrain modeling software. This paper emphasized the integration of 
interdisciplinary modeling, problems associated with the differences 
of required spatial and temporal scales of various model compo- 
nents, and the difficulties of model verification and validation. 
Application of the models to the Bisley Experimental Watershed at 
Puerto Rico’s LTER is used to illustrate successes and failures. 


22718 (DOE/EIS—0163) 1992 Columbia River salmon flow 
measures Options Analysis/EIS. Corps of Engineers, Walla 
Walla, WA (United States). Walla Walla District; Bureau of Recla- 
mation, Boise, ID (United States). Pacific Northwest Region; 
USDOE Bonneville Power Administration, Portland, OR (United 
States). Jan 1992. 535p. Sponsored by Department of Defense, 
Washington, DC (United States); USDOE, Washington, DC (United 
States); Department of the Interior, Washington, DC (United 
States). Order Number DE92014657. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This Options Analysis/Environmental Impact Statement (OA/EIS) 
identifies, presents effects of, and evaluates the potential options 
for changing instream flow levels in efforts to increase salmon pop- 
ulations in the lower Columbia and Snake rivers. The potential 
actions would be implemented during 1992 to benefit juvenile and 
adult salmon during migration through eight run-of-river reservoirs. 
The Corps of Engineers (Corps) prepared this document in cooper- 
ation with the Bonneville Power Administration and the Bureau of 
Reclamation. The US Fish and Wildlife Service (FSWS) is a partici- 
pating agency. The text and appendices of the document describe 
the characteristics of 10 Federal projects and one private water de- 
velopment project in the Columbia River drainage basin. Present 
and potential operation of these projects and their effects on the 
salmon that spawn and rear in the Columbia and Snake River Sys- 
tem are presented. The life history, status, and response of Pacific 
salmon to current environmental conditions are described. 
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22719 (DOE/EIS—0163-App.) 1992 Columbia River salmon 
flow measures Options Analysis/EIS: Appendices. Corps of En- 
gineers, Walla Walla, WA (United States). Walla Walla District; 
Bureau of Reclamation, Boise, ID (United States). Pacific North- 
west Region; USDOE Bonneville Power Administration, Portland, 
OR (United States). Jan 1992. 689p. Sponsored by Department of 
Defense, Washington, DC (United States); USDOE, Washington, 
DC (United States); Department of the Interior, Washington, DC 
(United States). Order Number DE92014658. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Options Analysis/Environmental Impact Statement (OA/EIS) 
identifies, presents effects of, and evaluates the potential options 
for changing instream flow levels in efforts to increase salmon pop- 
ulations in the lower Columbia and Snake rivers. The potential 
actions would be implemented during 1992 to benefit juvenile and 
adult salmon during migration through eight run-of-river reservoirs. 
The Corps of Engineers (Corps) prepared this document in cooper- 
ation with the Bonneville Power Administration and the Bureau of 
Reclamation. The US Fish and Wildlife Service (FWS) is a partici- 
pating agency. The text and appendices of the document describe 
the characteristics of 10 Federal projects and one private water de- 
velopment project in the Columbia River drainage basin. Present 
and potential operation of these projects and their effects on the 
salmon that spawn and rear in the Columbia and Snake River Sys- 
tem are presented. The life history, status, and response of Pacific 
salmon to current environmental conditions are described. The 
document concludes with an evaluation of the potential effects that 
could result from implementing proposed actions. The conclusions 
are based on evaluation of existing data, utilization of numerical 
models, and application of logical inference. This volume contains 
the appendices. 


22720 (DOE/ER/60818-3) Circulation and exchange at the 
continental shelf and slope SEEP-2: Final report, May 1, 1989- 
December 31, 1991. Houghton, R.W.; Ou, Hsien-Wang. Columbia 
Univ., Palisades, NY (United States). Lamont-Doherty Geological 
Observatory. [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER60818. Order Number 
DE92013500. Source: OSTI; NTIS; GPO Dep. 

This project was a component of the SEEP-II program. It con- 
tributed to the instrumentation of the SEEP-II moored array to the 
processing and analysis of the time-series data of water tempera- 
ture and currents, and to a theoretical modeling study of the 
circulation on the continental margin. We are responsible for nearly 
half of the current meters and thermistor chains that were deployed 
in the SEEP-II moored array on the continental margin off the Del- 
marva peninsula. Data tapes derived from three deployments of 
the instruments in this array were processed. A second component 
of this project was a theoretical study of the interaction of the Gulf 
Stream with the continental margin north of Cape Hatteras. The 
model shows how the topographic influence on the local vorticity 
balance leads to back-folding filaments of Gulf Stream water and 
to the Slope Sea gyre circulation. 


22721 (EUR-13691) Radiocaesium in lake fishes - pre and 
post Chernobyl evaluation of transfer factors from deposition. 
Dominici, G. (Commission of the European Communities, Ispra 
(IT). Joint Research Centre); Malvicini, A. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. 70p. (In 
Italian). Source: OSTI; NTIS (US Sales Only); INIS. 

The amounts and concentration of radiocaesium in fishes and in 
lake water, taken from major lakes in the Varese region for the pe- 
riods pre and post Chernobyl are reported. Some relationships are 
obtained which permit to forecast the intake on behalf of the fishes 
knowing the quantity of radioactivity entering into the lake bed. (15 
tabs; 18 figs). 


22722 (EUR-13695) Environmental impact from inlet of 
radiocesium in the river Po. Dominici, G. (Commission of the Eu- 
ropean Communities, Ispra (IT). Joint Research Centre); Risposi, 
L. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. 12p. (In Italian). Source: OSTI; NTIS (US Sales 
Only); INIS. 








In this report are reported the environmental parameters from 
which effective dose equivalent and collective effective dose equiv- 
alent, due to a letting of 370 GBq of radiocesium, spread uniformly 
over a period of a year, into the waters of river Po, are computed. 


22723 (GESAMP-37) Report of the nineteenth session, 
Athens, 812 May 1989: and studies. GESAMP- 
IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP Joint Group of 
Experts on the Scientific Aspects of Marine Pollution. United Na- 
tions Environmental Programme. 1989 53p. Order Number 
DE92629631. Source: OSTI; NTIS (US Sales Only); INIS. 

Also available in French, Russian and Spanish from any of the 
Sponsoring Agencies. 

The Joint Group of Experts on the Scientific Aspects of Marine 
Pollution (GESAMP) held its nineteenth session at UNEP’s Co- 
ordinating Unit of the Mediterranean Action Plan in Athens, from 8 
to 12 May 1989. The following subjects were discussed at the 
meeting: Review of the potentially harmful substances (carcino- 
genic, mutagenic and teratogenic substances; chlorinated 
hydrocarbons; oil and oil spill dispersants and chemicals), inter- 
change of pollutants between the atmosphere and the oceans, 
coastal modelling, state of the marine environment and long-term 
ecological consequences of low-level contamination of the marine 
environment. The future works in marine environmental protection 
and management as well as assessment and regulation of waste 
disposal in the marine environment were also planned. 


22724 (GKSS-91/E/79) Comparison of models for the input 
of atmospheric trace elements (lead) into the North 
Sea. Krell, U. (GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). Inst. fuer Physik). GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany); Hamburg Univ. (Germany). Fachbereich 15 - Geowis- 
senschaften. 1991. 163p. (In German). Order Number 
DE92528493. Source: OSTI; NTIS (US Sales Only). 

The deposition of atmospheric lead into the North Sea are com- 
pared for the transport modells EMEP, HHLRT and TREND. Large 
quantitative differences appear in the calculations of lead deposi- 
tion per area over the North Sea. The degree of similarity between 
the respective meteorological inputs determines the correlation be- 
tween each model's monthly lead inputs to the North Sea. The 
differences between the calculated annual inputs are small and 
amount 2 600 up to 3 300 t Pd. (orig.) With 24 figs., 11 tabs. 


22725 (GKSS-91/E/81) A long-term study on current and 
suspended matter in the Elbe estuary. Bittner, K. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). Inst. fuer Physik). GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany). 1991. 
103p. (In German). Order Number DE92528492. Source: OSTI; 
NTIS (US Sales Only). 

This report deals with the relationship between current and sus- 
pended matter in the Elbe estuary. This study is based on a 
cooperation between the Institute for Marine Research at the Uni- 
versity of Kiel, Department for Marine Physics, and the GKSS 
Research Center Geesthacht, Institute of Physics, Department for 
Estuarine Research. The following interpretations are based on 
long-term data-sets measured at two anchored pontoons at the 
lower part of the tidal Elbe river at the river positions 669 km and 
690 km. Hydrographical time-series, vertical profiles and probes of 
suspended matter are the foundation for a correlation between cur- 
rent and suspended matter. A simple 0-dimensional model for 
sedimentation and resuspenion was used and was found good 
enough to reflect the real situation. Between the town Glueckstadt 
and the 5 km above anchored pontoon it was observed that the 
upper part of the turbidity zone was oscillating with a period of 14 
days, although the river discharge changed between 100 and 250 
m*/s. (orig.) With 57 figs., 11 tabs. 


22726 (INIS-SU-316/A, pp. 94-97) '57Cs concentrations in 
June 1986 in the south-eastern part of the Baltic sea. Styro, 
D.B.; Bumelene, Zh.V.; Kadzhene, G.I.; Klejza, |.V.; Lukinskene, 
M.V.; Pogrebnyak, E.V. AN Litovskoj SSR, Vilnius (Lithuania). Inst. 
Fiziki. 1989. 149p. (In Russian). In Atmospheric physics: Collection 
of scientific papers No. 14. Order Number DE92001367. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Results of measuring '°’Cs concentrations in the South-East 
part of the Baltic Sea surface waters, performed in June, 1986 are 
presented. It is ascertained that '°’Cs activity in the South-East 
part of the Baltic Sea after the Chernobyl accident has increased 
and the maximum reaches 216 Ba/m®. After a storm the activity 
dropped down to the minimal value of 82 Ba/m®. A conclusion is 
made about the significant role of active dynamic processes in the 
hydrosphere self-purification phenomenon. 4 refs.; 2 figs.; 1 tab. 


22727 (INIS-SU-316/A, pp. 98-104) Concentrations of Sr 
and “Ce in June 1986 in the south-eastern part of the Baltic 
Sea. Styro, D.B.; Austrauskene, N.P.; Banene, R.A.; Kadzhene, 
G.|.; Klejza, |.V.; Lukinskene, M.V.; Bumelene, Zh.V.; Stankajtis, 
A.K. AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. 
(In Russian). In Atmospheric physics: Collection of scientific pa- 
pers No. 14. Order Number DE92001367. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The concentration fields of '“*Ce and ®Sr in the surface waters 
of the south-estern part of the Baltic Sea in June 1986 after the 
Chernobyl accident were investigated. The ®°Sr concentrations 
ranged from 12 to 43 Baxm-%, that of '“4Ce from 5 to 43 Baxm~%. 
By using the method of objective analysis of the experimental data 
the field structure of the radionuclides on 11-13 and 17 June was 
obtained. After the storm on June 17 the Sr and '“*Ce concen- 
trations had changed and decreased. 3 refs.; 6 figs.; 1 tab. 


22728  (INIS-SU-316/A, pp. 105-112) '7Cs, Sr and ““Ce 
concentrations at the Baltic seashore in Joudkrante during the 
summer of 1986. Styro, D.B.; Astrauskene, N.P.; Banene, R.A.; 
Kadzhene, G.|.; Lukinskene, M.V.; Stankajtis, A.K.; Shpirkauskajte, 
N.K. AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. 
(In Russian). In Atmospheric physics: Collection of scientific pa- 
pers No. 14. Order Number DE92001367. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of the mean monthly concentrations of the radionuclides 
137Cs, Sr and *Ce measured on the Baltic Sea shore at the 
samplings station in Joudkrante during 1977-1986 are analyzed. 
The results of the previous years are compared with those ob- 
tained after the Chernobyl accident. The results of the observations 
obtained in summer 1986 in Joudkrante are given. A considerable 
increase in the '*?Cs and ‘Ce concentrations is observed, while 
the ®°Sr concentrations remained unchanged due to longer resi- 
dence time of this nuclide in the atmosphere. 12 refs.; 2 figs.; 2 
tabs. 


22729 (NEI-DK-812, pp. 439-461) Improving pollution 
monitoring. Settergren Soerensen, P. (Water Quality Institute, Re- 
search Centre, Hoersholm (DK)); Hurup Niesien, A.; la Cour 
Jansen, J. Kommunedata, Odense (Denmark). May 1991. 342p. 
(CONF-9105335—Vol.2: 14. Urban data management symposium, 
Odense (Denmark), 29-31 May 1991). In 14. Urban data manage- 
ment symposium. Vol 2. Order Number DE92506381. Source: 
OSTI; NTIS (US Sales Only). 

Measurement of indicators of environmental pollution is very ex- 
pensive. Hence it is important to study optimization of monitoring 
programmes with respect to sampling requirements to get as much 
information as possible from the data. Monitoring programmes are 
often used as a basis for political decisions such as prohibition of 
batching, upgradirx3 of waste water treatment plants, etc. These 
decisions can have substantial economic implications. Therefore it 
is important to minimize the risks of making erroneous decisions 
on the basis of measurements. These arguments support the need 
to use statistical principles when designing and operating water 
quality monitoring programmes. In this paper it is discussed and il 
lustrated how the use of statistical principles used in industrial 
quality control can improve the pollution monitoring. Two cases are 
considered: The Danish Bathing Water Quality regulation and the 
control programme for monitoring of outlets from waste water treat- 
ment plants. Future developments are discussed, e.g. use of 
dynamic control strategies, determining for each new sample the 
state of environment and the future sampling frequency. The use 
of GIS-systems as a means of retrieving information from spatially 
referenced environmental data is discussed. An example of such a 
GIS-system used in the evaluation of the bathing water quality will 
be presented. (au). 
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22730 (NUREG/CR-5858) Information for consideration in 
reviewing groundwater protection plans for uranium mill tail- 
ings sites. Thorne, P.D. (Pacific Northwest Lab., Richland, WA 
(United States)). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Low-Level Waste Management and Decom- 
missioning; Pacific Northwest Lab., Richland, WA (United States). 
May 1992. 49p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(PNL-7986). Source: OSTI; NTIS; INIS; GPO. 

Guidelines and acceptance criteria were developed for reviewing 
certain aspects of groundwater protection plans for uranium mill tail- 
ing sites. The aspects covered include: (1) leaching and long-term 
releases of hazardous and radioactive constituents from tailings 
and other contaminated materials, (2) attenuation of hazardous and 
radioactive constituents in groundwater under saturated and unsat- 
urated conditions, (3) design and implementation of groundwater 
monitoring programs, (4) design and construction of groundwater 
protection barriers, and (5) efficiency and effectiveness of ground- 
water cleanup programs. The objective of these guidelines is to 
assist the US Nuclear Regulatory Commission staff in reviewing 
Remedial Action Plans for inactive waste sites and licensing appli- 
cation documents for active commercial uranium and thorium mills. 


22731 (WSRC-RP-91-1244) The limnology of L Lake: Re- 
sults of the L-Lake monitoring program, 1986-1989. Bowers, 
J.A. Westinghouse Savannah River Co., Aiken, SC (United States). 
15 Dec 1991. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92013118. Source: OSTI; NTIS; GPO Dep. 

L Lake was constructed in 1985 on the upper regions of Steel 
Creek, SRS to mitigate the heated effluents from L Reactor. In ad- 
dition to the NPDES permit specifications (Outfall L-007) for the 
L-Reactor outfall, DOE-SR executed an agreement with the South 
Carolina Department of Health and Environmental Control (SCD- 
HEC), that thermal effluents from L-Reactor will not substantially 
alter ecosystem components in the approximate lower half of L 
Lake. This region should be inhabited by Balanced (Indigenous) Bi- 
ological Communities (BBCs) in accordance with Section 316(a) of 
the Pollution Control (Clean Water) Act (Public Law 92-500). In re- 
sponse to this requirement the Environmental Sciences Section/ 
Ecology Group initiated a comprehensive biomonitoring program 
which documented the development of BBCs in L Lake from Jan- 
uary 1986 through December 1989. This report summarizes the 
principal results of the program with regards to BBC compliance is- 
sues and community succession in L Lake. The results are divided 
into six sections: water quality, macronutrients, and phytoplankton, 
aquatic macrophytes, zooplankton, benthic macroinvertebrates, 
fish, and community succession. One of the prime goals of the pro- 
gram was to detect potential reactor impacts on L Lake. 
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Refer also to citation(s) 21181, 21182, 21183, 21184, 21185, 
21186, 21187, 21188, 22719 
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22732 (DOE/ER/13810-5) The center for plant and micro- 
bial complex carbohydrates at the University of Georgia 
Complex Carbohydrate Research Center: Annual report, 
September 15, 1990—-December 31, 1991. Albersheim, P.; Darvill, 
A. Georgia Univ., Athens, GA (United States). Complex Carbohy- 
drate Research Center. Aug 1991. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG09-87ER13810. 
Order Number DE92015026. Source: OSTI; NTIS; GPO Dep. 
Research from the Complex Carbohydrates Research Center at 
the University of Georgia is presented. Topics include: Structural 
determination of soybean isoflavones which specifically induce 
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Bradyrhizobium japonicum nodD1 but not the nodYABCSUIJ 
operon; structural analysis of the lipopolysaccharides (LPSs) from 
symbiotic mutants of Bradyrhizobium japonicum; structural charac- 
terization of lipooligosaccharides from Bradyrhizobium japonicum 
that are required for the specific nodulation of soybean; structural 
characterization of the LPSs from R. Leguminosarum biovar phase- 
oli, the symbiont of bean; characterization of bacteroid-specific LPS 
epitopes in R. leguminosarum biovar viciae; analysis of the surface 
polysaccharides of Rhizobium meliloti mutants whose lipopolysac- 
charides and extracellular polysaccharides can have the same 
function in symbiosis; characterization of a polysaccharide pro- 
duced by certain Bradyrhizobium japonicum strains within soybean 
nodules; structural analysis of a streptococcal adhesin polysaccha- 
ride receptor; conformational studies of xyloglucan, the role of the 
fucosylated side chain in surface-specific cellulose-xyloglucan inter- 
actions; the structure of an acylated glucosamine oligosaccharide 
signal molecule (nod factor) involved in the symbiosis of Rhizobium 
leguminosarum biovar viciae with its host Vicia sativa; investigating 
membrane responses induced by oligogalacturonides in cultured 
cells; the polygalacturonase inhibitor protein; characterization of the 
self-incompatability glycoproteins from Petunia hybrida; investiga- 
tion of the cell wall polysaccharide structures of Arabidopsis 
thaliana; and the glucan inhibition of virus infection of tabacco. 


22733 (DOE/ER/20032-1) [Iron regulation of gene expres- 
sion in the Bradyrhizobium japonicum/soybean symbiosis): 
Progress report. Guerinot, M.L. Dartmouth Coll., Hanover, NH 
(United States). Dept. of Biological Sciences. [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91ER20032. Order Number DE92013715. Source: OSTI; 
NTIS; GPO Dep. 

We wish to address the question of whether iron plays a regula- 
tory role in the Bradyrhizobium japonicun/soybeam symbiosis. Iron 
may be an important regulatory signal in planta as the bacteria 
must acquire iron from their plant hosts and iron-containing 
proteins figure prominently in all nitrogen-fixing symbioses. For ex- 
ample, the bacterial partner is believed to synthesize the heme 
moiety of leghemoglobin, which may represent as much as 25—- 
30% of the total soluble protein in an infected plant cell. For this 
reason, we have focused our attention on the regulation by iron of 
the first step in the bacterial heme biosynthetic pathway. The en- 
zyme which catalyzes this step, 5-aminolevulinic acid synthase, is 
encoded by the hemA gene which we had previously cloned and 
sequenced. Specific objectives include: to define the cis-acting se- 
quences which confer iron regulation on the B. japonicum hemA 
gene; to identify trans-acting factors which regulate the expression 
of hemA by iron; to identify new loci which are transcriptionally re- 
sponsive to changes in iron availability; and to examine the effects 
of mutations in various known regulatory genes for their effect on 
the expression of hemA. 


22734 (DOE/ER/60673-T4) Neutron scatter studies of chro- 
matin structures related to functions: Technical progress 
report, November 1, 1991—May 15, 1992. Bradbury, E.M. Califor- 
nia Univ., Davis, CA (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
88ER60673. Order Number DE92014032. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have made considerable progress in chromatin reconstitution 
with very lysine rich histone H1/H5 and in understanding the dy- 
namics of nucleosomes. A ferromagnetic fluid was developed to 
align biological molecules for structural studies using small-angle- 
neutron-scattering. We have also identified and characterized in 
intrinsically bent DNA region flaking the RNA polymerase | binding 
site of the ribosomal RNA gene in Physarum Polycephalum. Finally 
projects in progress are in the areas of studying the interactions of 
histone H4 amino-terminus peptide 1-23 and acetylated 1-23 pep- 
tide with DNA using thermal denaturation; study of GGAAT repeats 
found in human centromeres using high resolution Nuclear Mag- 
netic Resonance and nuclease sentivity assay; and the role of 
histones and other sperm specific proteins with sperm chromatin. 
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22735 (DOE/ER/20009-1) Post transcriptional regulation of 


chloroplast gene expression by nuclear encoded gene prod- 
ucts: Progress report, June 1, 1991-May 31, 1992. Kuchka, 
M.R. Lehigh Univ., Bethlehem, PA (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER20009. Order Number DE92013486. Source: 
OSTI; NTIS; GPO Dep. 

The following is a review of research accomplished in the first 
two years of funding for the above mentioned project. The work 
performed is a molecular characterization of nuclear mutants of 
Chlamydomonas reinhardtii which are deficient in different stages 
in the post-transcriptional expression of a single chloroplast en- 
coded polypeptide, the D2 protein of Photosystem II. Our long-term 
goals are to understand the molecular mechanisms by which nu- 
clear gene products affect the expression of chloroplast genes. 
Specifically, we which to understand how specific nuclear gene 
products affect the turnover rate of the D2 encoding mRNA (psbD), 
how other nuclear encoded factors work to promote the translation 
of psbD mRNA and/or stabilize the D2 protein, and what the role of 
the D2 protein itself is in Photosystem Il assembly and in the con- 
trol of expression of other chloroplast genes. This progress report 
will be organized into four major sections concerning (I) The char- 
acterization of nuclear mutants affected in D2 translation/turnover, 
(Il) The study of trans-acting factors which associate with the 5’ 
end of the psbD mRNA, (Ill) In vitro mutagenesis of the psbD 
gene, and (IV) Additional studies. 


22736 (LA-UR-92-1136) Flow cytogenetics: Fundamentals 
and new developments. Cram, L.S.; Fawcett, J.; Deaven, L.L. 
Los Alamos National Lab., NM (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9204135—1: NATO advanced study insti- 
tute program, Villejuif (France), 1-10 Apr 1992). Order Number 
DE92013451. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to provide (1) an introduction to 
flow cytogenetics and (2) resource information for additional and 
more detailed information for those interested in either using or 
further developing the technology. Several recent reviews are avail- 
able and provide in-depth information on all aspects of flow 
cytogenetics, this information will by and large, not be repeated 
here. Examples of common types of flow cytogenetic data are in- 
cluded along with an explanation of their interpretation. In addition, 
recent developments are discussed as examples of what one can 
anticipate for the future. Further developmental needs are dis- 
cussed in hopes of stimulating new ideas. 


5506 Medicine 
Refer also to citation(s) 22123, 22341, 22812, 23304 


22737 (BNL-47503) Kinematics of Compton backscattering 
x-ray source for angiography. Blumberg, L.N. Brookhaven Na- 
tional Lab., Upton, NY (United States). May 1992. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. Order Number DE92014016. Source: OSTI; NTIS; 
GPO Dep. 

Calculations of X-Ray production rates, energy spread, and 
spectrum of Compton-backscattered photons from a Free Electron 
Laser on an electron beam in a low energy (136-MeV) compact 
(8.5-m circumference) storage ring indicate that an X-Ray intensity 
of 34.6 10” X-Ray photons per 0.5-mm x 0.5-mm pixel for Coro- 
nary Angiography near the 33.169-keV iodine K-absorption edge 
can be achieved in a 4-msec pulse within a scattering cone of 1- 
mrad half angle. This intensity, at 10-m from the photon-electron 
interaction point to the patient is about a factor of 10 larger than 
presently achieved from a 4.5-T superconducting wiggler source in 
the NSLS 2.5-GeV storage ring and over an area about 5 times 
larger. The 2.2-keV energy spread of the Compton-backscattered 
beam is, however, much larger than the 70-eV spread presently at- 
tained form the wiggler source and use of a monochromator. The 
beam spot at the 10-m interaction point-to-patient distance is 20- 
mm diameter; larger spots are attainable at larger distances but 
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with a corresponding reduction in X-Ray flux. Such a facility could 
be an inexpensive clinical alternative to present methods of non- 
invasive Digital Subtraction Angiography (DSA), small enough to 
be deployed in an urban medical center, and could have other 
medical, industrial and aerospace applications. Problems with the 
Compton backscattering source include laser beam heating of the 
mirror in the FEL oscillator optical cavity, achieving a large enough 
X-Ray beam spot at the patient, and obtaining radiation damping of 
the transverse oscillations and longitudinal emittance dilution of the 
storage ring electron beam resulting from photon-electron collisions 
without going to higher electron energy where the X-Ray energy 
spread becomes excessive for DSA. 38 refs. 


22738 (DOE/ER/60460-T3) Harvard-MIT research program 
in short-lived radiopharmaceuticals: Technical progress 
report, 1991. Adelstein, S.J. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). 1991. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER60460. 
Order Number DE92013797. Source: OSTI; NTIS; GPO Dep. 

This report presents research on radiopharmaceuticals. The 
following topics are discussed: antibody labeling with positron- 
emitting radionuclides; antibody modification for radioimmune 
imaging; labeling antibodies; evaluation of technetium acetlyaceto- 
nates as potential cerebral blood flow agents; and studies in 
technetium chemistry. (CBS) 


22739 (DOE/ER/60873-T2) Carborany! amino acids for site 
specific neutron capture therapy of malignant melanoma. Kahl, 
S.B. California Univ., San Francisco, CA (United States). [1991]. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-89ER60873. Order Number DE92013811. Source: 
OSTI; NTIS; GPO Dep. 

The single most difficult problem yet to be solved for effective 
clinical use of boron neutron capture therapy (BNCT) in the United 
States is the development of highly tumor-selective third generation 
boron compounds. In this context, the boronated amino acids and 
peptides would be a significant step toward this goal. Our prelimi- 
nary in vitro finding that carboranylalanine is a highly potent 
neutron sensitizer strongly suggests that this amino acid is a most 
desirable third generation compound, and our development of both 
chiral and achiral synthesis for its production are a necessary pre- 
requisite for advancement of the field in this area. We further 
believe that insertion of this amino acid into carefully selected pep- 
tides will provide substances able to a target a much wider variety 
of malignancies than just melanoma. It seems clear that further in- 
vestigations into this promising field are warranted if BNCT is to 
achieve clinical acceptability. 


22740 (DOE/ER/60892-3) Synthesis and in-vivo detection 
of boronated compounds for use in BNCT: Comprehensive 
progress report, August 1, 1989—July 31, 1992. Kabalka, G.W. 
University of Tennessee Medical Center, Knoxville, TN (United 
States). Dept. of Radiology. Jan 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-89ER60892. 
Order Number DE92013583. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the DOE program at The University of 
Tennessee Graduate School of Medicine is the development of ef- 
fective molecular medicine for use in neutron-capture therapy 
(NCT). The research focuses primarily on the preparation of new 
boron-rich NCT agents and the technology to detect them in-vivo. 
The detection technology involves the development of effective 
magnetic resonance imaging (MRI) and spectroscopy (MRS) tech- 
niques for verifying and measuring NCT agents in-vivo. The 
synthetic program is directed toward the design of novel boron 
NCT (BNCT) agents which are targeted to the cell nucleus and 
gadolinium liposomes targeted to the liver. The UT-DOE program 
is unique in that it has access to both state-of-the-art whole-body 
and microscopy MRI instruments. 


22741 (DOE/ER/61227-T1) A center of excellence for the 
medical application of lasers: DOE progress report. Berns, 
M.W. California Univ., Irvine, CA (United States). [1992]. 151p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-91ER61227. Order Number DE92014371. Source: 
OSTI; NTIS; GPO Dep. 

Laser applications in medical research are discussed. (CBS) 
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22742 (ETDE-IT—92-53) Dose fractionation and therapeutic 
gain. Marino, C. ENEA, Casaccia (Italy). 1991. 7p. (In Italian). 
(CONF-9111231—1: Corso AIRP sugli effetti biologici in radioter- 
apia, Como (italy), 4 Nov 1991). Order Number DE92526513. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In reviewing the state-of-the-art of fractionation techniques in ra- 
diotherapy, this paper focusses on what has been learned thus far, 
through clinical and experimental treatments in Europe, regarding 
repair and repopulation kinetics in the various cellular cycles. In- 
cluded in this study is a discussion of the effects on therapeutic 
gain, i.e., tumour cure/damage to healthy tissue, as modifications 
are made to fraction dose, treatment time, total dose and fraction 
intervals. With the aid of isodose curves, results obtained in the 
application of accelerated fractionation and hypertractionated tech- 
niques are compared. 


22743 (EUR-—13482, pp. 39-54) Progress in radiotherapy by 
treatment tailoring. Bartelink, H. (Netherlands Cancer Inst., 
Amsterdam (NL)). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9104374—: EC-Hungary joint 
workshop on cancer research, Budapest (Hungary), 22-24 Apr 
1991). In Cancer Research. 201p. Order Number DE92530302. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Radiotherapy plays a key role together with surgery in the treat- 
ment of cancer. Encouraging results have recently been published 
indicating new ways to improve loco-regional control by tailoring 
the radiation treatment to the tumor of each patient. This has been 
reached by the following means: adapting fractionation schemes to 
the potential doubling time of tumors, technical developments re- 
sulting in higher doses to the primary volume tumor and at the 
same time reducing normal tissue doses. Fractionation studies 
have shown that changing the standard fractionation schedule can 
increase the therapeutic margin of radiotherapy. Predictive assays 
are now becoming available to provide guidelines for the optimal 
fractionation schedules in individual patients. Increasing the radia- 
tion dose to the tumor volume together with a better shielding of 
normal tissues has become possible by technical developments in 
radiotherapy such as 3-dimensional treatment planning, multileaf 
collimators, and quality control procedures using megavoltage 
imaging devices. 


22744 (EUR-13482, pp. 33-37) Boron neutron capture ther- 
apy of mouse and human melanomas. Csuka, O. (Eoetvoes 
Lorand Tudomanyegyetem, Budapest (HU)); Daubner, D.; Bitter, |.; 
Zsoinai, Zs.; Sarmay, G.; Eckhardt, S.; Szekerke, M. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9104374—: EC-Hungary joint workshop on cancer research, 
Budapest (Hungary), 22-24 Apr 1991). In Cancer Research. 201p. 
Order Number DE92530302. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present report provides an overview of the multidisciplinary 
research effort on BNCT that currently is in progress in Hungary. 
Areas under investigation include the design of neutron irradiation 
facility, synthesis of boron compounds, preparation of boron con- 
taining monoclonal antibodies, development of experimental model 
systems for the biological evaluation of BNCT, the molecular mech- 
anism of alpha radiation leading to cell death has also been 
analyzed. 


22745 (EUR-—13482, pp. 29-32) Implementation of boron 
neutron capture therapy and proton treatment in Europe. Borje 
Larsson (Zurich Univ. (CH)). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (CONF-9104374—-: 
EC-Hungary joint workshop on cancer research, Budapest (Hun- 
gary), 22-24 Apr 1991). In Cancer Research. 201p. Order Number 
DE92530302. Source: OSTI; NTIS (US Sales Only); INIS. 
Radiotherapy for cancer disease is indispensable as a means to 
eradicate deeplying or infiltrating tumour tissue that cannot be re- 
moved surgically. With increasing success radiation is also used 
for the treatment of local or regional metastases. In special situa- 
tions, even circulating malignant cells and distant micrometastases 
could be treated efficiently, either by whole-body irradiation or 
through systemic injection of atomic radiation sources carried by 
tumour-seeking drugs. The European cancer therapy programme is 
here introduced by reference to current developments in boron 
neutron capture therapy (based on in situ activation of the stable 
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boron isotope boron-10 with KeV neutron beams that can be pro- 
duced with nuclear reactors or ion accelerators) and in proton 
therapy (the proton is the most simple light ion and as such it rep- 
resents the cheapest alternative to the electron among accelerated 
charged particles). 


22746 (INIS-SU-302/A) 2. Alk-union symposium with 
international participation on hyperthermia in oncology: Sum- 
maries of reports. |. Clinic. Ministerstvo Zdravookhraneniya 
SSSR, Moscow (Russian Federation). 1990 132p. (CONF- 
9005416-: 2. All-union symposium on hyperthermia in oncology, 
Minsk (Belarus), 31 May 1990). Order Number DE92001352. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains the proceedings of the All-Union Sympo- 
sium with International Participation on Hyperthermia in Oncology 
held in Minsk, Belarus, May 31, 1990. 


22747 (LBL-32053) Optimizing proton therapy at the LBL 
medical accelerator: Final report. Alonso, J. Lawrence Berkeley 
Lab., CA (United States). Mar 1992. 135p. Sponsored by USDOE, 
Washington, DC (United States); Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant CA53835;Grant CA19138. Order Number 
DE92014436. Source: OSTI; NTIS; GPO Dep. 

This Grant has marked the beginning of a multi-year study pro- 
cess expected to lead to design and construction of at least one, 
possibly several hospital-based proton therapy facilities in the 
United States. 
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22748 (EUR-12553) Underlying data for derived emergency 
reference levels. Post-Chernobyl action. Sinnaeve, J. (Commis- 
sion of the European Communities, Brussels (BE)); Gerber, G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 8361p. Source: OSTI; NTIS (US Sales Only); INIS. 

After an accidental release of radioactive material to the atmos- 
phere leading to significant off-site contamination, various 
countermeasures are needed to reduce the radiation exposure of 
the population. These may include measures to reduce the con- 
sumption of contaminated foodstuffs. This report is concerned with 
the underlying information required for calculating when and if such 
countermeasures as regards foodstuffs should be introduced. The 
work in this report was sponsored by the Commission of the Euro- 
pean Communities as one of a series of post-Chernobyl actions 
under its radiation protection programme. 


22749 (EUR-13331) Potential new methods of detection of 
irradiated food. Raffi, JJ. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (FR). Service de Radio- 
Agronomie); Belliardo, J.J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 238p. (CONF- 
9002206-: BCR workshop on potential new methods of detection 
of irradiated food, Cadarache (France), 13-15 Feb 1990). Source: 
OSTI; NTIS (US Sales Only); INIS; European Community Informa- 
tion Service, 2100 M St., NW, Suite 707 Washington, DC 20037. 

This volume contains the proceedings of the conference on po- 
tential new methods of detection of irradiated food held in 
Cadarache France, February 14-15, 1990 


22750 (EUR-13331, pp. 52-55) The microelectrophoresis 
method, a method for determination of irradiated food. Johan- 
son, K.J. (Swedish Univ. of Agricultural Sciences, Uppsala, (SE). 
Dept. of Radioecology). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (CONF-9002206-: BCR 





workshop on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It seems to be difficult to establish a universal method for deter- 
mination if a food stuff is irradiated or not. For some food stuff 
which can be seen as a still living system, there seems that 
method based on DNA degradation will be the simplest way of de- 
termining if the product has been irradiated or not. In this paper, 
one method - the microelectrophoresis method - is suggested. The 


method is, however, not tested as a method for studying if food is 
irradiated or not. 


22751 (EUR-13331, pp. 56-58) The effect of irradiation on 
the DNA of cauliflower. Harmey, M.A. (University Coll., Dublin 
(IE). Dept of Botany). Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9002206-: BCR work- 
shop on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The cellular DNA is one of the components most affected by ion- 
izing radiation. Lesions caused range from single and double 
stranded breaks to chemical modification of bases depending on 
the radiation dosage and the metabolic status of the tissue. In at- 
tempting to assess the DNA damage induced by irradiation of 
vegetables in a speedy and convenient manner, we examined the 
effect on the DNA by subjecting cauliflower to a dose of 1 kGy. If 
DNA is nicked by irradiation, the extent of the damage can be as- 
sessed by using DNA polymerase to repair the nicks. Comparisons 
were made between irradiated and non irradiated cauliflower and 
incorporation of °*p deoxy GTP in the presence of the Klenow 
fragment of DNA polymerase measured. 


22752 (EUR-13331, pp. 59-64) Use of flow cytometry for 
the possible identification of radio-induced changes in DNA of 
animal cells. Spano, M. (ENEA, Casaccia, (IT)); Leonardi, M.; 
Cordelli, E. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9002206-: BCR workshop on 
potential new methods of detection of irradiated food, Cadarache 
(France), 13-15 Feb 1990). In Potential new methods of detection 
of Irradiated food. 238p. Order Number DE92001362. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since DNA is the main cellular target of ionizing irradiation, 
methods fit for analyzing DNA alterations should be able to discern 
irradiated versus control cells. Flow cytometry allows the rapid 
measurement of DNA content of single chromosomes or cell nuclei 
at very high resolution on a statistically significant sample. Alter- 
ations of chromatine structure can also be analyzed by flow 
cytometry. Briefly, evaluation of in situ DNA resistance to denatura- 
tion can be evaluated by flow cytometric analysis of different 
staining pattern of single versus double strange regions of DNA. In 
the present work both approaches were used with the aim to rec- 
ognize cells derived from an irradiated sample of breast chicken. 
Although flow cytometry has been demonstrated to be a useful tool 
to detect DNA alterations and has been widely used to detect dam- 
ages on DNA induced by several physical and chemical agents, it 
was unable to detect clastogenic effects induced by electrons on 
DNA of chicken breast cells. Heavily irradiated nuclei, even if chal- 
lenged by denaturating treatments that partially collapse chromatine 
organization, do not present differences from non irradiated sam- 
ples after flow cytometric DNA content measurement. (16 refs). 


22753 (EUR-13331, pp. 65-73) Introduction on microbio- 
logical and biological methods and their possible combination 
with other analytical techniques for the detection of irradiated 
food. Leonardi, M. (ENEA, Rome (IT)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9002206—: BCR workshop on potential new methods of detection 
of irradiated food, Cadarache (France), 13-15 Feb 1990). In Poten- 
tial new methods of detection of Irradiated food. 238p. Order 
Number DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

Food irradiation is a physical method of processing and preserv- 
ing food. One of the main purposes of the application of this 
technology to food is to obtain specific biological effects on the 
treated foodstuff. Typical examples of these treatment effects are 
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listed in the article. A whole range of techniques is at disposal of 
the analyst to assure the Quality Control (QC) of various foodstuffs. 
They are based on microbiological, organoleptical, chemical, bio- 
chemical, immunological and/or physical methods. In the case of 
irradiation preserved food the opinion of the writer is that very often 
only a combination of analytical methods can solve the problem of 
detection of irradiated foodstuffs and in particular in most cases 
this combination could be formed by a biological or microbiological 
method + a chemical or physical one. The meaning of these com- 
bination of techniques is manifold. Combining the advantages of a 
rapid screening method with those of a more refined, reliable, even 
if more time consuming one; offering the possibility to carry out the 
analysis for the control of irradiated foodstuffs to different kinds of 
food control laboratories, often equipped in a different way, are 
some of the most evident advantages. These methods are briefly 
explained. At present, none method seems promising for the quan- 
titative determination of the irradiation dose. Moreover, some of the 
proposed methods can only give a good presumption of the irradia- 
tion treatment applied to particular foodstuffs. (18 refs). 


22754 (EUR-13331, pp. 74-85) Spices, irradiation and de- 
tection methods. Sjoeberg, A.M. (Technical Research Centre of 
Finland, Espoo, (Fl)); Manninen, M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9002206—: 
BCR workshop on potential new methods of detection of irradiated 
food, Cadarache (France), 13-15 Feb 1990). In Potential new 
methods of detection of Irradiated food. 238p. Order Number 
DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is about microbiological aspects of spices and micro- 
biological methods to detect irradiated food. The proposed method 
is a combination of the Direct Epifiuorescence Filter Technique 
(DEFT) and the Aerobic Plate Count (APC). The evidence for irra- 
diation of spices is based on the demonstration of a higher DEFT 
count than the APC. The principle was first tested in our earlier in- 
vestigation in the detection of irradiation of whole spices. The 
combined DEFT+APC procedure was found to give a fairly reliable 
indication of whether or not a whole spice sample had been irradi- 
ated. The results are given, (8 figs, 22 refs). 


22755 (EUR-13331, pp. 86-90) The detection of irradiated 
foods using the direct epifiuorescent filter technique. Betts, R. 
(Campden Food and Drink Research Association, Chipping 
Campden (GB)). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9002206-: BCR workshop 
on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Direct Epifluorescent Filter Technique (DEFT) is a rapid 
method for the enumeration of microorganisms in food samples. It 
is based on a direct microscopic count of microorganisms filtered 
from a food sample and stained with the fluorescent stain acridine 
orange. Studies were undertaken in order to establish how organ- 
isms in irradiated foods were stained, and therefore if a DEFT 
count could aid the identification of irradiated foods. The proposed 
method is explained. The effect of various levels of gamma radia- 
tion on the bacterial counts of beef and milk is studied. Results 
show that doses of gamma radiation reduce the microbial total vi- 
able count (TVC) considerably. However, the DEFT counts remain 
at pre-irradiated levels. 


22756 (EUR-13331, pp. 91-99) Use of radiosensitivity to 
identity irradiated fresh poultry products. Copin, M.P. (ADRIA 
29 - Quimper (FR)); Bourgeois, C.M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9002206-: 
BCR workshop on potential new methods of detection of irradiated 
food, Cadarache (France), 13-15 Feb 1990). In Potential new 
methods of detection of Irradiated food. 238p. Order Number 
DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 
Microbiological comparison between irradiated and non-irradiated 
foodstuff has been studied for a long time as a way to detect 
whether a foodstuff has been irradiated or not. Generally, the pro- 
posed methods are based on the fact that ionization select species 
of bacteria which are recognized to be radioresistant. So reduction 
or elimination of known radiation sensitive microbes from the nor- 
mal endogenous microflora could give an indication that the 
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foodstuff has been irradiated, predominance of known radioresis- 
tant bacteria should be another indication. In the present work, we 
try to develop a test based on the radiosensitivity of the bacteria 
independently of their place. These first experiments show that the 
determination of radiosensitivity of strains isolated from a product 
or even of global radioresistance of mesophilic microflora could in- 
dicate if this product has been previously submitted to ionizing 
radiations. (4 tabs). 


22757 (EUR-13331, pp. 5-16) Introduction to DNA meth- 
ods. Delincee, H. (Federal Research Centre for Nutrition, 
Karlsruhe (DE)). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9002206—: BCR workshop 
on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of irradiated food. 238p. Order Number DE92526948. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this session is to discuss the various possibilities 
for detecting modifications in DNA after irradiation and whether 
these changes can be utilized as an indicator for the irradiation 
treatment of foods. The requirement to be fulfilled is that the 
method be able to distinguish irradiated food without the presence 
of a control sample, thus the measured response after irradiation 
must be large enough to supersede background levels from other 
treatments. Much work has been performed on the effects of radia- 
tion on DNA, particularly due to its importance in radiation biology. 
The main lesions of DNA as a result of irradiation are base dam- 
age, damage of the sugar moiety, single strand and double strand 
breaks. Crosslinking between bases also occurs, e.g. production of 
thymine dimers, or between DNA and protein. A valuable review 
on how to utilize these DNA changes for detection purposes has 
already appeared. Tables 1, 2 and 3 list the proposed methods of 
detecting changes in irradiated DNA, some identified products as 
examples for a possible irradiation indicator, in the case of im- 
munoassay the substance used as antigen, and some selected 
literature references. In this short review, it is not intended to pro- 
vide a complete literature survey. 


22758 (EUR-13331, pp. 17-21) Alterations in mitochondrial 
DNA: a technique for the detection of irradiated BEEF. Mar- 
chioni, E. (Strasbourg-1 Univ., 67 (FR). Centre de Recherches 
Nucleaires); Hasselmann, C. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9002206—: 
BCR workshop on potential new methods of detection of irradiated 
food, Cadarache (France), 13-15 Feb 1990). In Potential new 
methods of detection of Irradiated food. 238p. Order Number 
DE92526948. Source: OSTI; NTIS (US Sales Only); INIS. 

DNA molecules are very sensitive to ionizing radiation, even at 
low doses. Strand breaks are easy to detect despite the generally 
low DNA content of foods, but such ruptures are not specific to ra- 
diation processing. In order to make DNA strand rupture more 
specific to radiation (other than by deep freezing) it appears neces- 
sary to isolate the irradiated DNA from cellular enzymes. This is 
the case for mitochondrial DNA that is protected from enzymatic 
reactions by the mitochondrial walls but not from radiation. It can 
be assumed that DNA strand breaks in mitochondria will be spe- 
cific to ionizing radiation. The authors explain their methods to 
extract and analyse the mitochondrial DNA. 


22759 (EUR-13331, pp. 22-26) Development of DNA elution 
method to detect irradiated foodstuff. Copin, M.P. (ADRIA 29 - 
Quimper (FR)); Bourgeois, C.M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9002206—: 
BCR workshop on potential new methods of detection of irradiated 
food, Cadarache (France), 13-15 Feb 1990). In Potential new 
methods of detection of Irradiated food. 238p. Order Number 
DE92526948. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the work is to develop a reliable method to detect 
whether a fresh and frozen foodstuff has been irradiated. The 
molecule of DNA is one of the targets of ionizing radiation. The in- 
duction of three major classes of lesion have been shown. Double 
strand breaks, single strand breaks and base damage. Among the 
different techniques used to observe and quantify the strand 
breaks, techniques of elution are very interesting. The method pro- 
posed consisted of a filtration of the DNA at the atmospheric 
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pressure and in non denaturing conditions. The amount of DNA re- 
tained on the filter is measured after being suitably labelled by 
microfluorometry. A difference in the amount of DNA retained on a 
filter of 2 um from a lysed muscular tissue sample between a 
frozen Norway lobster which has been irradiated and one which 
has not, is observed. 7 refs. 


22760 (EUR-13331, pp. 30-33) The detection of irradiated 
food based on modifications to DNA. Deeble, D.J. (North East 
Wales Inst. of Higher Education, Connah’s Quay (GB)); Jabir, 
A.W.; Parsons, B.J.; Wheatley, P.; Smith, C.J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9002206-: BCR workshop on potential new methods of detection 
of irradiated food, Cadarache (France), 13-15 Feb 1990). In Poten- 
tial new methods of detection of Irradiated food. 238p. Order 
Number DE92526948. Source: OSTI; NTIS (US Sales Only); INIS. 

Most foods are derived from living organisms and consequently 
contain DNA. DNA is the most important cellular target for radiation 
induced damage. On irradiating DNA, both single and double 
strand breakage occur, along with sugar and base alterations. 
Immunological assays offer the required sensitivity and some pre- 
liminary results are presented on the development of an ELISA 
(Enzyme Linked Immunosorbent Assay) to determine thymidine 
glycol which is produced by ionising radiation in DNA in both the 
presence and absence of oxygen. The problem of very low yiel’s 
of specific products can be overcome by measuring the overall dis- 
ruption of the DNA double helix, which is a sum of all the individual 
types of damage. In native DNA, the bases are stacked, disruption 
of the double helix causes destacking and an increase in UV- 
absorbance, the so-called hyperchromic effect. At the same time, 
disruption of the double helix exposes the bases to attack by reac- 
tants, such as formaldehyde, present in the solution. The changes 
in hyperchromicity and rate of reaction with formaldehyde, for calf 
thymus DNA irradiated in solution and DNA extracted from irradi- 
ated wheat have been combined to give a ratio which seems to be 
a good measure of radiation damage. 


22761 (EUR-13331, pp. 27-29) Detection of irradiation in- 
duced modifications in foodstuff DNA using *2p post-labelling. 
Hoey, B.M. (Christie Hospital and Holt Radium Manchester (GB). 
Paterson Labs.); Swallow, A.J.; Margison, G.P. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9002206-: BCR workshop on potential new methods of detection 
of irradiated food, Cadarache (France), 13-15 Feb 1990). In Poten- 
tial new methods of detection of Irradiated food. 238p. Order 
Number DE92526948. Source: OSTI; NTIS (US Sales Only); INIS. 

DNA post-labelling has been used successfully to detect damage 
to DNA caused by a range of damaging agents. The assay results 
in a fingerprint of changes induced in DNA which might, in princi- 
ple, be useful as a test for the detection of the irradiation of foods. 
The authors present their DNA extraction and **p post-labelling 
methods from chicken or cooked prawn samples and their analysis 
method (High Performance liquid chromatography). It’s hoped that 
these results could form the basis of a test to detect if foods have 
been irradiated. 


22762 (EUR-13331, pp. 34-51) A first attempt of identifying 
irradiated foods via the detection of DNA damages with GC- 
MS. Mayer, M. (institute for Social Medicine and Epidemiology of 
the Federal Health Office, Berlin (DE)); Boegl, K.W. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9002206—: BCR workshop on potential new methods of de- 
tection of irradiated food, Cadarache (France), 13-15 Feb 1990). In 
Potential new methods of detection of Irradiated food. 238p. Order 
Number DE92526948. Source: OSTI; NTIS (US Sales Only); INIS. 

For the identification of irradiated foods it is of greatest impor- 
tance to find a unique radiolytic product that is detectable with 
normal analysis equipment. This requirement is met by DNA, lo- 
cated in nearly all cells of meat, fish, vegetables, fruits, etc. Of 
disadvantage is the low DNA content in the cells (about 0.2 to 1%). 
The present paper considers the question whether damages in the 
base molety are suitable for identifying irradiated foods by use of 
GC/MS. To examine the practical applicability of identifying irradi- 
ated food via the detection of DNA damages standards (uracil, 
thymine, cytosine, adenine, guanine) poultry meat and herring 
sperm, were irradiated with a dose of 7 KGy. The detection of 





radiation-induced based lesions in nucleic acid is a promising 
method for the identification of irradiated food in the future. This 
first attempt shows some differences between irradiated and con- 
trol samples. But up to now, it is necessary to have a control 
sample for identification of the irradiated sample. The method is 
currently tested only on meat, but there are many possibilities for 
optimization to extend the detection to other radiation-induced base 
derivatives or other foods to gain a broader applicability of this 
method. (8 figs, 2 tabs, 21 refs). 


22763 (EUR-—13331, pp. 100-101) Evaluation of the limulus 
amoebocyte lysate test in conjunction with a gram negative 
bacterial plate count tor detecting irradiation of chicken. 
McWeeny, D.J. (Ministry of Agriculture, Fisheries and Food, Nor- 
wich (GB). Food Science Div.); Scotter, S.L.; Wood, R.; Dennis, 
M.J. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9002206—: BCR workshop on potential 
new methods of detection of irradiated food, Cadarache (France), 
13-15 Feb 1990). In Potential new methods of detection of Irradi- 
ated food. 238p. Order Number DE92001362. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A study to evaluate the potential of the Limulus Amoebocyte 
Lysate (LAL) test in conjunction with a Gram negative bacteria 
(GNB) plate count for detecting the irradiation of chicken is de- 
scribed in this paper. 


22764 (EUR-13331, pp. 102-104) Histochemical and bio- 
chemical recognition of irradiated tissues. Jona, R. (Turin Univ. 
(IT)); Fronda, A. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9002206—: BCR workshop 
on potential new methods of detection of irradiated food, 


Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two methods of analysis provided interesting results on the dif- 
ferentiation of irradiated vs. non irradiated foodstuffs. The first is 
based on the histochemical analysis of cell walls and is photomet- 


ric. The second method is based on tracing the mitochondrial 
activity by tetrazolium chloride (TTC) in the tissue. An other line of 
tests based on the exploitation of differences induced by irradiation 
in the structure of the DNA of tissue is presented. 


22765 (EUR-—13331, pp. 105-118) In vitro biological test of 
resistance to oxidation: application to identification of irradi- 
ated food. Blache, D. (Institut National de la Sante et de la 
Recherche Medicale, 69 - Bron (FR)); Prost, M.; Raffi, J. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9002206—: BCR workshop on potential new methods 
of detection of irradiated food, Cadarache (France), 13-15 Feb 
1990). In Potential new methods of detection of Irradiated food. 
238p. Order Number DE92001362. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The test presented here for the identification of ionized food is a 
direct application of a biological test of resistance to oxidation, put 
on for an evaluation of antioxidant properties of pharmaceutic 
molecules and for the study of free radicals in biology. Conse- 
quently, the main part of this datum is relative to this biological 
test. We only point out, when necessary, how we plan to use it for 
food items. Our aim in this paper is to present a simple biological 
test (SPIRAL Patent Pending) to measure the total anti oxidative 
defence status of individuals utilizing some easy to handle cells: 
circulating cells. In this presentation, we only limited to red blood 
cells, but any cell could be used after suitable adaptation of the 
procedure. The first experiments carried out on irradiated foods are 
promising, even for foodstuffs in liquid state, but we have surely to 
do a lot of new ones in order to improve the specificity of this test 
with regard to irradiation and to define with which food it can be 
used. (9 refs; 15 figs). 


22766 (EUR-13331, pp. 119-120) Physical methods for de- 
tection of irradiated foods: introduction. Kent, M. (Aberdeen 
Univ. Centre for Environmental Management and Planning (GB)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9002206—: BCR workshop on potential new 
methods of detection of irradiated food, Cadarache (France), 13-15 
Feb 1990). In Potential new methods of detection of Irradiated 
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food. 238p. Order Number DE92001362. Source: OSTI; NTIS (US 
Sales Only); INIS. 

These are the main physical methods to be explored in this ses- 
sion though of course any new ideas will be welcomed. It could be 
said that for solid materials the solution is well advanced with ESR, 
thermoluminescence, and possibly photo-luminescence. For wet 
materials, the problems are much greater and it has to be admitted 
that there is no panacea. 


22767 (EUR-13331, pp. 121-143) Viscosity measurements - 
@ comprehensive overview on the method and its applicability 
for the identification of irradiated foodstuffs. Nuernberger, E. 
(institute for Radiation Hygiene of the Federal Office for Radiation 
Protection, Neuherberg (DE)); Heide, L.; Boegl, K.W. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9002206—: BCR workshop on potential new methods of de- 
tection of irradiated food, Cadarache (France), 13-15 Feb 1990). In 
Potential new methods of detection of Irradiated food. 238p. Order 
Number DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

The viscosity of a foodstuff depends mainly on the composition 
and the amount of starch, pectins and cellulose, which may 
undergo changes after irradiation. The investigation on the applica- 
bility of viscosity measurement for the identification of irradiated 
foods showed so far that this method seems to be applicable only 
to a definite number of spices and foods. The optimal method has 
to be determined empirically, because the reason is still unknown, 
why in some cases, the viscosity values decrease and in other 
cases increase after irradiation - and why sometimes no changes 
occur at all. Until now, the following irradiated spices can be identi- 
fied by this method: cardamom, cinnamon, curcuma, horse-radish, 
nutmeg, mustard-seed and white pepper. (21 figs, 2 tabs, 10 refs). 


22768 (EUR-—13331, pp. 144-147) Use of differential scan- 
ning calorimetry (DSC) for the identification of irradiated 
poultry meat. Dubini, B. (Ancona Univ. (IT). Ist. di Fisica Medica); 
Ponzi Bossi, M.G.; Leonardi, M.; Omarini, S.; Messina, G. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9002206—: BCR workshop on potential new methods 
of detection of irradiated food, Cadarache (France), 13-15 Feb 
1990). In Potential new methods of detection of Irradiated food. 
238p. Order Number DE92001362. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper presents the results of a preliminary statistical analy- 
sis performed by DSC technique on the irradiated chilled poultry 
breasts; this technique seems to provide important information on 
the effects induced by electron irradiation at a commercial dose (4 
KGy), at room temperature, in the case of chilled meat. 


22769 (EUR-13331, pp. 148-151) Detection of irradiated 
food by differential scanning calorimetry. Nesvadba, P. (Ab- 
erdeen Univ. Centre for Environmental Management and Planning 
(GB)); Kent, M. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9002206—-: BCR workshop 
on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been showed that the freezing point of chicken is de- 
pressed on irradiation and that this can serve as a possible 
method of detection of irradiated chicken. The purposed of the 
present work was to see whether other foods (cod, mushroom) 
show the freezing point depression. 


22770 (EUR-13331, pp. 152-155) Detection of irradiated 
potatoes by conductivity measurements. Scherz, H. (Deutsche 
Forschungsanstalt fuer Lebensmittelchemie, Garching (DE)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9002206—-: BCR workshop on potential new methods 
of detection of irradiated food, Cadarache (France), 13-15 Feb 
1990). In Potential new methods of detection of Irradiated food. 
238p. Order Number DE92001362. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper, the author shows that the conductivity of irradiated 
potatoes measured by a sticking electrode depend on the irradia- 
tion dose and is independent on the potato variety. The measured 
values remain constant over a six month storage period. 
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22771 (EUR-13331, pp. 156-158) Some comments on the 
use of TL techniques for the determination of doses in 
irradiated foodstuff. Delgado, A. (Centro de Investigaciones Ener- 
geticas, Medioambientales y Tecnologicas, Madrid (ES)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9002206-: BCR workshop on potential new 
methods of detection of irradiated food, Cadarache (France), 13-15 
Feb 1990). In Potential new methods of detection of Irradiated 
food. 238p. Order Number DE92001362. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of this communication is to present the advantages 
derived from the use of advanced TL evaluation methods based on 
the numerical analysis of the glow curves. Due to close similarities 
with some dosimetric applications, it can be assumed that these 
advantages will also be relevant when applied to characterize irra- 
diated foodstuff. 


22772 (EUR-13331, pp. 159-170) Photostimulated lumines- 
cence (PSL): A new approach to identifying irradiated foods. 
Sanderson, D.C.W. (Scottish Universities Research and Reactor 
Centre, Glasgow (GB)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (CONF-9002206-: BCR 
workshop on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

PSL, and particularly Anti-Stokes luminescence is a highly spe- 
cific indicator of energy storage in systems which have been 
exposed to ionising radiation. The preliminary work illustrated here 
demonstrates the radiation response of food analogues and the 
manner in which the phenomenon complements existing tests for 
irradiated herbs and spices. There appears to be considerable po- 
tential for further extension of this approach to a wider range of 
foods and food components. 5 figs. 


22773 (EUR-13331, pp. 171-176) The detection of irrad- 


ated food using chemical methods of analysis. Stevenson, M.H. 
(Food and Agricultural Chemistry Research Division, Belfast (IE)). 


Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9002206—-: BCR workshop on potential new 
methods of detection of irradiated food, Cadarache (France), 13-15 
Feb 1990). In Potential new methods of detection of Irradiated 
food. 238p. Order Number DE92001362. Source: OSTI; NTIS (US 
Sales Only); INIS. 

One of the main stumbling blocks which has hindered the devel- 
opment of a detection method which is specific for irradiation is 
that the chemical changes which occur are in many cases very 
similar to those which arise as a result of other processes such as 
heating or autoxidation. Also, the actual amounts of radiolytic prod- 
ucts formed are small at the doses which are likely to be used in 
practical food irradiation. For these reasons, it is important that a 
number of different tests are developed so that more than one test 
may be available to confirm whether or not a food has been irradi- 
ated. There are a number of chemical methods which merit further 
research and show promise for the detection of irradiated food. Of 
those which are currently under examination, the methods based 
on the radiolytic products formed from lipids show most promise 
and merit intensive investigation. 12 refs. 


22774 (EUR-13331, pp. 177-186) Identification of irradiated 
chicken by GC/MS determination of radiation-induced volatile 
from the lipids. Spiegelberg, A. (institute for Radiation Hygiene of 
the Federal Office for Radiation Protection, Neuherberg, (DE)); 
Helde, L.; Boegl, K.W. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9002206—-: BCR work- 
shop on potential new methods of detection of irradiated food, 
Cadarache (France), 13-15 Feb 1990). In Potential new methods 
of detection of Irradiated food. 238p. Order Number DE92001362. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For the detection of irradiated meat, a procedure is reported 
which involves high vacuum distillation of the separated fat and 
analysis by gas chromatography/mass spectrometry (GC/MS) of 
hydrocarbons. This equipment was well sulted for the method de- 
scribed in this report for the detection of irradiated chicken by 
separating the volatiles from the lipid fraction and further identifica- 
tion by GC/MS. The results are based on investigations of 7 types 
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of whole frozen chicken 2 types of frozen chicken thigh, and 1 type 
of frozen chicken. The results demonstrate that irradiated chicken 
can be monitored by cold-finger high-vacuum distillation-and further 
GC/MS-ldentification of the major hydrocarbons formed during the 
radiolysis of lipids. The detection of these compounds was simpli- 
fied by Single lon Monitoring. 4 figs., 20 refs. 


22775 (EUR-13331, pp. 187-193) Identification of irradiated 
olls by analysis of the volatile radio-induced hydrocarbons. 
Glamarchi, P. (Aix-Marseille-3 Univ., 13 - Marseille (FR)); Les- 
gards, G.; Prost, M.; Michel, G.; Raffi, J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9002206-: BCR workshop on potential new methods of detection 
of irradiated food, Cadarache (France), 13-15 Feb 1990). In Poten- 
tial new methods of detection of Irradiated food. 238p. Order 
Number DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors worked on fat irradiation in order to prove a radio- 
induced chemical modification. They worked on vegetable oils, fish 
lipids and exotic fruit lipids at high irradiation dose. They worked 
precisely on alkanes and alkenes. The method of analysis is the 
gas chromatography. They proved that the composition of the radio 
induced volatile compounds is directly linked to the fatty acid com- 
position of the oil. Any change of the fatty composition of the oil 
modifie? in the same proportion the radio-induced alkanes and 
alkenes. 3 figs., 6 refs. 


22776 (EUR-13331, pp. 194-196) Chemical methods for the 
detection of irradiated food. Meler, W. (Kantonales Laboratorium, 
Zurich (CH)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9002206—: BCR workshop on 
potential new methods of detection of irradiated food, Cadarache 
(France), 13-15 Feb 1990). In Potential new methods of detection 
of Irradiated food. 238p. Order Number DE92001362. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author presents two methods of chemical analysis for the 
detection of irradiated food 1 - volatiles radiolkytic products formed 
from lipids (alkanes, alkenes and aldehydes) with LC/GS. coupling 
2 - O-tyrosine with HPLC. 


22777 (EUR-13331, pp. 197-206) GC and GC-MS studies of 
the effects of gammea-irradiation on olive oll and chicken skin 
tissue fat. Tuominen, J. (Technical Research Centre of Finland, 
Espoo (Fl)); Kiutamo, T.; Sjoeberg, A.M.; Leinonen. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9002206-—: BCR workshop on potential new methods of de- 
tection of irradiated food, Cadarache (France), 13-15 Feb 1990). In 
Potential new methods of detection of Irradiated food. 238p. Order 
Number DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

Reduction of the microbial cell count in a frozen packaged 
chicken by ionizing radiation is an advantageous method with a mi- 
crobiologically optimum dose of 4 kGy (5). However, the detection 
of irradiation in poultry is a problem in food analysis. Our study fo- 
cused on to the possible changes in the fatty acid composition and 
formation of long-chain hydrocarbons in the chicken fat. The com- 
position of chicken fat is complex. Therefore, our study was started 
with some pure fatty acids and a vegetable oil consisting mainly of 
triglycerides of fatty acids and having, qualitatively, the same fatty 
acids as the chicken. Pure olive oil (a retail oil from Italy) was cho- 
sen for the purpose. Later, also fat extracted from chicken skin 
was analysed. All samples were analysed as irradiated and non- 
irradiated. The results show that no new radiolytically induced fatty 
acids or other related compounds could be detected by using a 
BP-21 polar capillary column and flame ionization detector. More- 
over, the composition of the major fatty acids remained constant. 
In the qualitative analysis of hydrocarbons produced by irradiation, 
it was shown that there is a distinct difference in the hydrocarbon 
pattern between non-irradiated and irradiated chicken skin tissues. 
(5 figs, 2 tabs, 6 refs). 


22778 (EUR-13331, pp. 207-212) Radiation induced oxida- 
tion of phenylalanine. Wang, D. (Max-Planck-institut fuer 
Strahlenchemie, Muelheim an der Ruhr (DE)); Sonntag, C. von. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9002206—: BCR workshop on potential new 
methods of detection of irradiated food, Cadarache (France), 13-15 
Feb 1990). In Potential new methods of detection of Irradiated 





food. 238p. Order Number DE92001362. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For the detection of irradiation in food it has been proposed to 
use radiation-induced conversion of phenylalanine into o-tyrosin as 
a marker. The strong variation of the slope of yield-dose plots with 
the experimental conditions may well make the method impractical 
for the determination of the exact dose received by a certain food. 
Because of this situation it's worthwile to consider some basic 
question as to how O-Tyr might be formed when Phe-containing 
protein is irradiated . It’s the intention of this paper to present some 


fundamental studies on the +-radiolysis of Phe in aqueous solution. 
11 refs. 


22779 (EUR-—13331, pp. 213-216) Mass spectrometry, a tool 
for the detection of irradiated foods. Pedersen, C.T. (Danish 
Technological Institute. Aarhus (DK)); Fuhlendorff, R. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9002206-: BCR workshop on potential new methods of de- 
tection of irradiated food, Cadarache (France), 13-15 Feb 1990). In 
Potential new methods of detection of Irradiated food. 238p. Order 
Number DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

Mass spectrometry in combination with either gaschromatogra- 
phy or liquid chromatography (GCMS, HPLC-MS) is a very suitable 
technique for characterization of radiation induced changes of 
small molecules as aminoacids from proteins or mononucleosides 
from DNA. We present some of our own results from measuring 
changes in proteins i.e. the formation of o-tyrosine and compare 
these with published results and we shortly refer to work published 
on measuring DNA-changes using model systems. 


22780 (EUR-13331, pp. 217-220) Determination of o- 
tyrosine in irradiated chicken. Zoller, O. (Federal Office of Public 
Health Bern 14 (CH)); Schoeni, D.; Zimmerli, B. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9002206-: BCR workshop on potential new methods of detection 


of irradiated food, Cadarache (France), 13-15 Feb 1990). In Poten- 


tial new methods of detection of Irradiated food. 238p. Order 
Number DE92001362. Source: OSTI; NTIS (US Sales Only); INIS. 

The author explains his method to determine O-Tyrosine in irra- 
diated chickens with a high-performance liquid chromatography. 
The method is simple and fast, but a proper chromatographic sep- 
aration is difficult. The detection limit with a high sensitive detector 
is about 0.05-0.1 mg O-Tyrosine/kg meat,(9 refs). 


22781 (EUR-13331, pp. 221-224) Study for the identifica- 
tion of irradiated carbohydrate containing food. Scherz, H. 
(Deutsche Forschungsanstalt fuer Lebensmittelchemie, Muenchen 
(DE)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (CONF-9002206—-: BCR workshop on poten- 
tial new methods of detection of irradiated food, Cadarache 
(France), 13-15 Feb 1990). In Potential new methods of detection 
of Irradiated food. 238p. Order Number DE92001362. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The study was undertaken to find radiation specific substances 
of carbohydrates and methods to detect those ones in irradiated 
food. Deoxycompounds have been found by irradiation of carbohy- 
drates. It could be stated, that the formation of these substances 
was radiation specific. The irradiation of wheat for desinfestation 
was high actual at the moment of this study and therefore it was 
tried to find these deoxycompounds in irradiated potato starch and 
wheat flour. These substances were isolated and one of them was 
identified as w-hydroxymaltol. This substance was also found in 
irradiated wheat flour. The dependence between the amount of w- 


hydroxymalitol and the irradiation dosage was determined for both 
materials. (7 refs, 2 figs). 


22782 (EUR-13331, pp. 227-230) Chemical detection of ra- 
diosterilization of pharmaceuticals. Tilquin, B. (Louvain Univ. 
(BE)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (CONF-9002206—: BCR workshop on poten- 
tial new methods of detection of irradiated food, Cadarache 
(France), 13-15 Feb 1990). In Potential new methods of detection 
of Irradiated food. 238p. Order Number DE92001362. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The radiosterilization of pharmaceuticals is to be encouraged for 
application to heat sensitive drugs or to ethylene oxide incompati- 
ble products, but scientists should focus on the safety of the 
radiolytic products. The author presents methods of chemical 
analysis to determine the radiolytic products of drugs after radios- 
terilization at different doses, and explains that a radiation sterilized 
drug would be considered as new product in order to establish that 
any traces of radiolytic products are not toxic. 4 refs. 


22783 (IAEA-R-6580-F) Development of an odour-balted 
insecticidal target system for the suppression of adults of the 
new world screwworm fly: Final report for the period 15 April 
1991 - 31 January 1992. Allsopp, R. Natural Resources Inst., 
Chatham (United Kingdom); Tsetse Research Lab., Bristol (United 
Kingdom); Natural History Museum, London (United Kingdom); Al- 
Fateh Univ., Tripoli (Lybia); International Atomic Energy Agency, 
Vienna (Austria). Feb 1992. 77p. Sponsored by international 
Atomic Energy Agency, Vienna (Austria). Order Number 
DE92626112. Source: OSTI; NTIS (US Sales Only); INIS. 

To provide a rapidly deployable supplemental means of effec- 

tively suppressing screwworms, the parameters needed to develop 
an odour-baited insecticidal target system were established. 
Electro-antennograph studies indicated the relative attractancy of 
swormlure component, identified candidate attractants and estab- 
lished that 4-methyl phenol and dimethyl sulphide more strongly 
attract male than female flies. Wind tunnel studies showed that the 
swormlure stimulates upwind flight and prolonged searching. By 
means of electric nets it was shown that screwworms fly directly to 
the target and land without circling. Black is the most effective 
colour for targets. The optimal size of the target was not identified, 
but those of 0.25 m? were found to be as effective as much larger 
ones. Targets are effective only when baited with swormlure. Excel- 
lent control of the rate of release of the attractant mixture was 
achieved by placing it in 120 micron thick polyethylene sachets 
with the exception that dimethyl! disulphide must be dispensed sep- 
arately form 1 mm thick polyethylene sachets. Of the insecticides 
tested when applied to black cloth targets, deltamethrin proved to 
be the most effective. Refs, figs and tabs. 
22784 (IAEA-R-6580-F, pp. 8-14) Electroantennographic re- 
sponses of New World screwworm to components of 
swormlure-4 and related compounds. Cork, A. (Natural Re- 
sources Inst., Chatham (United Kingdom)). Natural Resources 
Inst., Chatham (United Kingdom); Tsetse Research Lab., Bristol 
(United Kingdom); Natural History Museum, London (United King- 
dom); Al-Fateh Univ., Tripoli (Lybia); International Atomic Energy 
Agency, Vienna (Austria). Feb 1992. Sponsored by International 
Atomic Energy Agency, Vienna (Austria). In Development of an 
odour-baited insecticidal target system for the suppression of 
adults of the new world screwworm fly: Final report for the period 
15 April 1991 - 31 January 1992. 77p. Order Number 
DE92626112. Source: OSTI; NTIS (US Sales Only); INIS. 

Electroantennographic (EAG) responses from New World screw- 
worm flies were recorded as dose-response curves to the 
components of swormlure and to isobutyric acid, butanol, 1- 
hexanol, 1-octen-3-01, 3-propyiphenol and 3-methylindole. Among 
the swormlure components, good responses were obtained to 
valeric acid, phenol 4-methyiphenol and indole. Only weaker re- 
sponses were obtained to the butyl alcohols, dimethyldisulphide, 
acetic, butyric and benzoic acids. A strong response was obtained 
to 1-octen-3-01, and the response to 3-methylindole was greater 
than that to indole. Responses of male and female flies were 
generally similar, except for those to dimethylsulphide and 4- 
methylphenol where responses fo males were greater than those 
of females. These studies indicate that EAG linked to gas chro- 
matography should be a useful technique for detection of the 
biologically-active components in naturally-derived, volatile attrac- 
tants, and suggest 1-octen-3-01 and 3- methylindole should be 
tested for behavioural effects on NWS. 7 figs. 


22785 (IAEA-R-6580-F, pp. 15-21) Activity responses of 
female New World screwworm files to swormlure-4 in the labo- 
ratory. Warnes, M.L. (Tsetse Research Lab., Bristol (United 
Kingdom)); Green, C.H. Natural Resources Inst., Chatham (United 
Kingdom); Tsetse Research Lab., Bristol (United Kingdom); Natural 
History Museum, London (United Kingdom); Al-Fateh Univ., Tripoli 


ERA Vol. 17, No. 8 329 








55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


(Lybia); International Atomic Energy Agency, Vienna (Austria). Feb 
1992. Sponsored by International Atomic Energy Agency, Vienna 
(Austria). In Development of an odour-baited insecticidal target sys- 
tem for the suppression of adults of the new world screwworm fly: 
Final report for the period 15 April 1991 - 31 January 1992. 77p. 
Order Number DE92626112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The behaviour of 4-day-old virgin female New World screwworm 
flies, Cochliomyia hominivorax, was investigated in a wind tunnel 
using video. Addition of the screwworm attractant swormlure-4 to 
the airstream resulted in an increase in the number of take-offs 
and in the duration of flight. In the presence of swormlure-4 the 
flight speed decreased and the rate of turning increased. Take-off 
was significantly orientated upwind during the period when 
swormlure-4 was added to the airstream, and significantly orien- 
tated downwind in the period after the addition of swormlure-4. The 
possible means by which this species finds a point source of odour 
in the field are discussed and compared with the mechanisms 
used by other flies. 3 figs, 2 tabs. 


22786 (IAEA-R-6580-F, pp. 22-31) Responses of female 
New World screwworm flies to coloured targets in the labora- 
tory. Green, C.H. (Natural Resources Inst., Chatham (United 
Kingdom)); Warnes, M.L. Natural Resources Inst., Chatham 
(United Kingdom); Tsetse Research Lab., Bristol (United Kingdom); 
Natural History Museum, London (United Kingdom); Al-Fateh Univ., 
Tripoli (Lybia); international Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1992. Sponsored by International Atomic Energy Agency, 
Vienna (Austria). In Development of an odour-baited insecticidal 
target system for the suppression of adults of the new world screw- 
worm fly: Final report for the period 15 April 1991 - 31 January 
1992. 77p. Order Number DE92626112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The responses of unmated female New World screwworm flies, 
Cochliomyia hominivorax, to visual targets were studied in a 
wind-tunnel. Both activity and frequency of contacts with targets in- 
creased greatly when the screwworm attractant mixture 
swormlure-4 was added to the airstream. Target-orientated re- 
sponses depended on target colour, with red and black targets 
being preferred over blue, white and yellow ones; this preference 
was much greater in the presence of odour than in its absence. No 
preference was detected for different shapes and orientations of 
red targets, all of equivalent surface area. Omitting different com- 
ponents from swormiure-4 generally resulted in a large reduction in 
activation and target contacts. Attempts to substitute 1-octen-3-01 
for the butanol fraction were unsuccessful, but skatole may substi- 
tute to some extent for indole; the two isomers of butanol normally 
present in swormlure-4 may substitute partly or completely for each 
other. This type of measurement forms a suitable bioassay in the 
development of attractive targets for monitoring and control of wild 
adult screwworm populations. 4 figs, 1 tab. 


22787 (IAEA-R-6580-F, pp. 32-41) Laboratory investigation 
of dispensing systems for swormlure-4. Hall, D. (Natural Re- 
sources Inst., Chatham (United Kingdom)); Farman, D. Natural 
Resources Inst., Chatham (United Kingdom); Tsetse Research 
Lab., Bristol (United Kingdom); Natural History Museum, London 
(United Kingdom); Al-Fateh Univ., Tripoli (Lybia); International 
Atomic Energy Agency, Vienna (Austria). Feb 1992. Sponsored by 
International Atomic Energy Agency, Vienna (Austria). !n Develop- 
ment of an odour-baited insecticidal target system for the 
suppression of adults of the new world screwworm fly: Final report 
for the period 15 April 1991 - 31 January 1992. 77p. Order Num- 
ber DE92626112. Source: OSTI; NTIS (US Sales Only); INIS. 
Laboratory investigations of the release of the components of 
swormlure-4 from open bottles showed that release of dimethyld- 
isulphide was unexpectedly rapid, whereas relative release rates of 
the other components were in line with their boiling points. Exami- 
nation of release from sealed polythene sachet dispensers showed 
relatively rapid release of dimethyldisulphide, release of the car- 
boxylic acids at medium rates and slow release of the other 
components, including the volatile butyl alcohols. Release rates 
from the sachets are known to depend upon thickness of the poly- 
thene and their surface area, and a system giving release rates for 
all the components suitable for attraction of screwworm in the field 


could be designed. This would comprise a thin-walled sachet for all 
the components except the dimethyldisulphide, and the latter in a 
commercially-available, thick-walled sachet. 10 figs, 1 tab. 


22788 (IAEA-R-6580-F, pp. 52-60) Odour-baited targets to 
control New World screwworm: A preliminary field study in 
Mexico. Torr, S.J. (Natural Resources Inst., Chatham (United King- 
dom)); Hall, M.J.R. Natural Resources Inst., Chatham (United 
Kingdom); Tsetse Research Lab., Bristol (United Kingdom); Natural 
History Museum, London (United Kingdom); Al-Fateh Univ., Tripoli 
(Lybia); International Atomic Energy Agency, Vienna (Austria). Feb 
1992. Sponsored by International Atomic Energy Agency, Vienna 
(Austria). In Development of an odour-baited insecticidal target sys- 
tem for the suppression of adults of the new world screwworm fly: 
Final report for the period 15 April 1991 - 31 January 1992. 77p. 
Order Number DE92626112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Biconical, F3 and Wind Oriented (WOT) traps and black cloth 
targets, baited with swormlure-4, were assessed as catching and 
killing devices for the New World screwworm fly, Cochliomyia ho- 
minivorax, in Mexico. The WOT was significantly better than the 
other trap designs, with a mean catch 2.7 and 86.4 times better 
than those of the Biconical and F3, respectively. It was demon- 
strated that the release of swormlure-4 could be reduced from the 
standard 10 mi/day to 2 mi/day without a reduction in the numbers 
of screwworm caught in a WOT. Use of electric nets demonstrated 
that a visual target was not necessary for the precise location of a 
swormlure-4 source by screwworm. Target colour was important 
with respect to the landing response of screwworms on targets: in 
a two-choice situation, flies landed much more frequently on black 
than on blue or yellow, and more on these two colours than they 
did on white. Screwworm tend not to circle a target before landing 
on it: about 75% of the flies caught on a combination of electrified 
black target plus electric flanking net were caught on the target. 6 
tabs. 


22789 (IAEA-R-6580-F, pp. 61-68) Studies of the behaviour 
of New World screwworm flies in the field in Libya in support 
of the development of an adult suppression system. Green, 
C.H. (Tsetse Research Lab., Bristol (United Kingdom)); Hall, M.J.R.; 
Fergiani, M. Natural Resources Inst., Chatham (United Kingdom); 
Tsetse Research Lab., Bristol (United Kingdom); Natural History 
Museum, London (United Kingdom); Al-Fateh Univ., Tripoli (Lybia); 
International Atomic Energy Agency, Vienna (Austria). Feb 1992. 
Sponsored by International Atomic Energy Agency, Vienna (Aus- 
tria). In Development of an odour-baited insecticidal target system 
for the suppression of adults of the new world screwworm fly: Final 
report for the period 15 April 1991 - 31 January 1992. 77p. Order 
Number DE92626112. Source: OSTI; NTIS (US Sales Only); INIS. 
Electrocuting grids were used to study the attractiveness of tar- 
gets to sterile released adults of C. hominivorax in Libya. Three 
different sizes of black targets were tested using "swormlure-4” 
(S4) odour baits. No differences in catch between the targets was 
detected. In a choice comparison between a red and a black tar- 
get, twice as many flies were caught by the black target as by the 
red. Unbaited targets caught less than 1% of the C. hominivorax 
caught by targets baited with S4, indicating that the odour baits are 
essential for the operation of targets. Dimethyl disulphide (DMDS) 
had a greater effect on target catches of males than females and 
can probably be omitted from attractants for population suppres- 
sion using targets. The effect on trap catches was greater, so 
DMDS should be retained for trapping purposes. The length of 
time that a screw-worm fly spends in contact with a target was 
studied both by direct observation and by employing an intermit- 
tently active electrocuting grid. From direct observations, the mean 
time per contact (backtransformed log sec) was 6.5 s. From the 
electric net study, the mean cumulative time per fly was 15 s, im- 
plying multiple contacts by each fly with the target. 3 figs, 2 tabs. 


22790 (IAEA-TECDOC-—634) Tsetse control, diagnosis and 
chemotherapy using nuclear techniques: Proceedings of a 
seminar held in Muguga, Kenya, 11-15 February 1991. Interna- 
tional Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (Italy). Jan 
1992. 259p. (CONF-9102172-: Seminar on African animal try- 
panosomiasis: Tsetse control, diagnosis and chemotherapy using 
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nuclear techniques, Muguga (Kenya), 11-15 Feb 1991). Order 
Number DE92626120. Source: OSTI; NTIS (US Sales Only); INIS. 
The focus of the seminar was on recent advances in the use of 
nuclear techniques in the diagnosis and control of tsetse- 
transmitted trypanosomiasis. The proceedings contain the full text 
of sixteen selected papers addressing the disease and its diagno- 
sis, chemotherapy, vector biology, ecology and control. Synopses 
of the other papers presented are also included. The individual 
contributions are indexed separately. Refs, figs and tabs. 


22791 (IAEA-TECDOC-634, pp. 233-241) Comparison of 
baited and unbaited NGU and biconical traps for Glossina pal- 
lidipes and G. longipennis and the contribution of odour 
combinations in Nguruman, Kajiado district, Kenya. Oloo, E.P. 
(Veterinary Research Dept., Kabete (Kenya)). International Atomic 
Energy Agency, Vienna (Austria); Food and Agriculture Organiza- 
tion of the United Nations, Rome (italy). Jan 1992. 
(CONF-9102172—: Seminar on African animal trypanosomiasis: 
Tsetse control, diagnosis and chemotherapy using nuclear tech- 
niques, Muguga (Kenya), 11-15 Feb 1991). In Tsetse control, 
diagnosis and chemotherapy using nuclear techniques: Proceed- 
ings of a seminar held in Muguga, Kenya, 11-15 February 1991. 
259p. Order Number DE92626120. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Unbaited biconical, unbaited NGU, baited biconical and baited 
NGU traps were compared. Acetone dispensed at 150 mg/h, cow 
urine (1000 mg/h) and 1-octen-3-ol (20 mg/day), i.e. the compo- 
nents of the odour-bait set in the tsetse suppression programme in 
Nguruman, were used. The contribution of the odours, both singly 
and in pairs, in catching two tsetse species, was also studied, with 
the complete odour set as control. The unbaited NGU trap caught 
1.74 - 2.5x more female flies than the unbaited biconical trap for G. 
pallidipes and G. longipennis, the increase being more pronounced 
for female catches. The index of increase was reduced slightly 
when both traps were baited. However, the biconical trap improved 
catches 9-11x when baited for both species. The NGU trap, when 
baited, increased the catches similarly. Cow urine and acetone ap- 
peared to be the most effective odour pair for G. pallidipes, with 
the odours either acting synergistically or supplementarily. They 
contributed to over 90% of the total catch. The results were similar 
for G. longipennis, but at a lower contribution rate. Taken individu- 
ally, cow urine was the dominant odour attractant for G. pallidipes, 
being responsible for nearly 60% of the catches. For G. longipen- 
nis, 1-octen-3-ol appeared dominant, but with a lower margin. The 
NGU trap was more effective compared to the biconical trap, espe- 
cially when the inexpensiveness and simplicity of the former is 
considered. Cow urine appeared to be the dominant attractant 
combining well with acetone for both G. pallidipes and G. longipen- 
nis. (author). 15 refs, 4 figs, 3 tabs. 


22792 (IAEA-TECDOC-634, pp. 251) An evaluation of the 
suppression of Glossina pallidipes by the odour-baited 
insecticide-coated targets in the Lambwe valley, Kenya. Mo- 
hamed Ahmed, M.M. (International Centre of Insect Physiology and 
Ecology (ICIPE), Nairobi (Kenya). Tsetse Research Programme); 
Otieno, L.H.; Muchiri, J. International Atomic Energy Agency, Vi- 
enna (Austria); Food and Agriculture Organization of the United 
Nations, Rome (Italy). Jan 1992. (CONF-9102172-: Seminar on 
African animal trypanosomiasis: Tsetse control, diagnosis and 
chemotherapy using nuclear techniques, Muguga (Kenya), 11-15 
Feb 1991). In Tsetse control, diagnosis and chemotherapy using 
nuclear techniques: Proceedings of a seminar held in Muguga, 
Kenya, 11-15 February 1991. 259p. Order Number DE92626120. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. 

From August 1988, odour-baited insecticide-coated targets have 
been placed and maintained every three months in Ruma National 
Park, Lambwe Valley, western Kenya, to eliminate G. pallidipes 
from the area. The extent of tsetse suppression was assessed 
from estimates of absolute and apparent densities, age grades and 
insemination performance of monthly samples using odour-baited 
biconical traps from January-December 1990. On the basis of data 
obtained before targets had been deployed, the monthly reduction 
rates in absolute and apparent densities varied between 96.5-99%, 
respectively. The highest reductions occurred consistently during 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


the first month following each target servicing cycle after which flies 
recovered gradually until the next operation. Age grading showed 
that females and males of all age groups were present throughout. 
The recapture of marked individuals of either sex at or over three 
months old indicated that flies could mate, breed and survive over 
two successive target servicing occasions. There was no evidence 
of break-down in males/females encounters by targets as samples 
of non-teneral females were all adequately inseminated. Results 
showed that probably hundreds of thousands of satisfactorily repro- 
ducing flies still existed in Ruma National Park. Thus, although a 
relatively high level of suppression of G. pallidipes was attained, 
eradication is still far from being achieved. (author). 


22793 (IAEA-TECDOC—642) Harmonization of regulations 
on tood irradiation in the Americas: Proceedings of an inter- 
American meeting held in Orlando, Florida, USA, 27 November 
- 1 December 1989. international Consultative Group on Food Irra- 
diation. Food and Agriculture Organization of the United Nations, 
Rome (Italy); International Atomic Energy Agency, Vienna (Austria); 
World Health Organization, Geneva (Switzerland). Mar 1992. 140p. 
(CONF-8911330—-: Inter-American meeting on harmonization of 
regulations related to trade in irradiated foods, Orlando, FL (United 
States), 27 Nov - 1 dec 1989). Order Number DE92629759. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The International Consultative Group on Food Irradiation spon- 
sored this meeting, which was intended to serve as a forum for 
senior officials involved in the regulatory control on food trade to 
exchange views on a possible harmonization of national regula- 
tions pertaining to the trade in irradiated foods. The main topics 
considered were: the status of food trade in the Americas; the im- 
plications of consumer acceptance on trade; the use of irradiation 
as a quarantine treatment for fruits and vegetables; and control of 
the process of food irradiation. This publication contains a sum- 
mary of the meeting and texts of fourteen papers presented: these 
have been indexed separately. Refs, figs and tabs. 


22794 (IAEA-TECDOC-642, pp. 27-35) The impact of con- 
sumer acceptance on trade in irradiated food. Foster, A. 
(National Consumer Council, London (United Kingdom)). Interna- 
tional Consultative Group on Food Irradiation. Food and Agriculture 
Organization of the United Nations, Rome (italy); International 
Atomic Energy Agency, Vienna (Austria); World Health Organiza- 
tion, Geneva (Switzerland). Mar 1992. (CONF-8911330-: 
Inter-American meeting on harmonization of regulations related to 
trade in irradiated foods, Orlando, FL (United States), 27 Nov - 1 
dec 1989). In Harmonization of regulations on food irradiation in 
the Americas: Proceedings of an inter-American meeting held in 
Orlando, Florida, USA, 27 November - 1 December 1989. 140p. 
Order Number DE92629759. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Most consumer organisations are opposed to the introduction of 
irradiated food. The National Consumer Council, however, having 
accepted the conclusions of the UK expert committee that the pro- 
cess is safe when correctly applied, is neither for nor against, but 
is firmly of the opinion that consumers should have the right to 
choose between irradiated and non-irradiated food. It follows that 
all irradiated food must be labelled and effective enforcement of la- 
belling claims must be exercised by a reliable range of detection 
tests. Consumers already have great difficulty in deciding on the 
pros and cons of food irradiation, and do not know who to believe 
among the many sources of information - governments, scientists, 
retailers, the media, and so on. Efforts to inform consumers about 
food irradiation are not enough; there is a need for more research 
into consumer attitudes and how these are formed. (author). 2 
tabs. 


22795 (IAEA-TECDOC-—642, pp. 37-43) Inter-American trade 
development of irradiated food: The Argentine position. Kau- 
pert, N. (Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina)). International Consultative Group on Food Irradiation. 
Food and Agriculture Organization of the United Nations, Rome 
(Italy); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland). Mar 1992. (CONF- 
8911330—: Inter-American meeting on harmonization of regulations 
related to trade in irradiated foods, Orlando, FL (United States), 27 
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Nov - 1 dec 1989). In Harmonization of regulations on food irradia- 
tion in the Americas: Proceedings of an inter-American meeting 
held in Orlando, Florida, USA, 27 November - 1 December 1989. 
140p. Order Number DE92629759. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Only eight countries of the inter-American region have defined 
their legal rules for the control of food irradiation, and/or have 
given commercial approval for some foods to be irradiated. Legal 
controls are not harmonized either within the countries of the re- 
gion, or in accordance with the Codex Standard for irradiated foods 
and its associated Code of Practice. This has contributed to the 
difficulty of establishing interregional trade in irradiated foodstuffs. 
Harmonization of legal controls would facilitate such trade. Harmo- 
nized controls should provide for the licensing of irradiation 
facilities (covering aspects of design, operation, and record 
keeping), and specification both of the labelling requirements for ir- 
radiated foods and of the documentation to accompany irradiated 
foods at national and international level. It is also proposed that a 
minimum dose appropriate to each objective of irradiation be speci- 
fied. Specification of the dose uniformity ratio would enforce the 
use of Good Irradiation Practice and assist in assessing the suit- 
ability of individual irradiation facilities for particular tasks. All the 
above data would be of interest to the national authorities of 
importing countries, as irradiated foods cannot at present be identi- 
fied through technical methods. 7 refs, 1 tab. 


22796 (IAEA-TECDOC-642, pp. 63-70) Effects of gamma ra- 
diation at normal processing temperatures on the B vitamins 
of pork chops and chicken breasts and on the survival of 
salmonellae. Thayer, D.W. (Agricultural Research Service, 
Philadelphia, PA (United States). Eastern Regional Research Cen- 
ter); Fox, JB. Jr.; Boyd, G. International Consultative Group on 
Food Irradiation. Food and Agriculture Organization of the United 
Nations, Rome (Italy); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland). Mar 
1992. (CONF-8911330-—: Inter-American meeting on harmonization 
of regulations related to trade in irradiated foods, Orlando, FL 


(United States), 27 Nov - 1 dec 1989). In Harmonization of regula- 


tions on food irradiation in the Americas: Proceedings of an 
inter-American meeting held in Orlando, Florida, USA, 27 Novem- 
ber - 1 December 1989. 140p. Order Number DE92629759. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of 0 to 6.65 kGy of gamma radiation on the percent- 
age of thiamin, riboflavin, niacin, pyridoxine, and cobalamin in pork 
chops and chicken breasts at -20 deg. to +20 deg. C were deter- 
mined. Pork chops irradiated at 0 deg. C and then cooked lost 5.6 
and 17.6% thiamin at 0.3 and 1.0 kGy, respectively. The approved 
gamma radiation dose range for trichina control in the United States 
of America is 0.3 to 1.0 kKGy. Much greater thiamin losses occurred 
in pork at radiation doses exceeding 3 kGy. The loss of thiamin 
was temperature dependent. Other vitamin losses were small or 
non-existent in both pork and chicken. Cooked chicken irradiated at 
0 deg. C lost 9.05% thiamin at 3.34 kGy and 25.8% at 6.65 kGy. 
Treating chicken meat with gamma radiation greatly increased the 
sensitivity of surviving cells of Salmonella typhimurium to the ef- 
fects of cooking. An irradiation temperature between -20 deg. C to 
+20 deg. C significantly affected the survival of salmonellae in me- 
chanically deboned chicken meat. (author). 12 refs, 4 figs, 3 tabs. 


22797 (IAEA-TECDOC-642, pp. 71-79) Irradiation as a pos- 
sible means to assure the hygienic quality of chicken and 
meat products in Latin America. Lasta, J.A. (Instituto Nacional de 
Tecnologia Agropecuaria, Buenos Aires (Argentina)). International 
Consultative Group on Food Irradiation. Food and Agriculture Or- 
ganization of the United Nations, Rome (italy); International Atomic 
Energy Agency, Vienna (Austria); World Health Organization, 
Geneva (Switzerland). Mar 1992. (CONF-8911330-: Inter-American 
meeting on harmonization of regulations related to trade in irradi- 
ated foods, Orlando, FL (United States), 27 Nov - 1 dec 1989). In 
Harmonization of regulations on food irradiation in the Americas: 
Proceedings of an inter-American meeting held in Orlando, Florida, 
USA, 27 November - 1 December 1989. 140p. Order Number 
DE92629759. Source: OSTI; NTIS (US Sales Only); INIS. 

Meat and meat products are important foodstuffs in Latin Ameri- 
can countries, both for internal consumption and for export. Even 
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though produced and handled in accordance with Good Manufac- 
turing Practice, meat may carry pathogenic agents (viruses, 
bacteria, parasites) and spoilage organisms. Irradiation could be of 
value in reducing the risk from pathogens, and the economic losses 
due to spoilage; assurance of hygienic quality would facilitate inter- 
national trade in meat and meat products. The effectiveness of 
irradiation against a wide range of bacteria, parasites and viruses 
in meat and meat products is reviewed, and various actions are 
recommended to encourage the use of irradiation and secure con- 
sumer acceptance of irradiated meat. (author). 14 refs, 4 tabs. 


22798 (IAEA-TECDOC-642, pp. 81-86) FSIS requirements 
tor importing irradiated foods into the United States of Amer- 
ica. Engel, R.E. (Dept. of Agriculture, Washington, DC (United 
States). Food Safety and Inspection Service (FSIS)). International 
Consultative Group on Food Irradiation. Food and Agriculture Or- 
ganization of the United Nations, Rome (italy); International Atomic 
Energy Agency, Vienna (Austria); World Health Organization, 
Geneva (Switzerland). Mar 1992. (CONF-8911330—: Inter-American 
meeting on harmonization of regulations related to trade in irradi- 
ated foods, Orlando, FL (United States), 27 Nov - 1 dec 1989). In 
Harmonization of regulations on food irradiation in the Americas: 
Proceedings of an inter-American meeting held in Orlando, Florida, 
USA, 27 November - 1 December 1989. 140p. Order Number 
DE92629759. Source: OSTI; NTIS (US Sales Only); INIS. 

The Federal Meat inspection Act and the Poultry Products In- 
spection Act require foreign countries that export meat and poultry 
to the United States to establish and maintain inspection standards 
and requirements that are interpreted as being "at least equal to” 
those of the United States. Countries must undergo a rigorous re- 
view process before they can become eligible to export meat and 
poultry to the United States. After a country is granted eligibility, 
the US Food Safety and Inspection Service (FSIS) relies on the 
country to carry out daily inspection. FSIS has established long- 
standing precedence in requiring meat and poultry processors to 
submit their proposed procedures for review prior to use to assure 
adherence to regulatory requirements. The concept of quality con- 
trol, as used by FSIS, is to control the production process in order 
to provide for good sanitary practice in compliance with FSIS in- 
spection regulations. (author). 15 refs. 


22799 (IAEA-TECDOC-—642, pp. 87-96) Irradiation as a quar- 
antine treatment for Mexican mangoes. Bustos, M.E. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); Car- 
rasco, H.; Toledo, J.; Enkerlin, W.R.; Reyes, J. International 
Consultative Group on Food Irradiation. Food and Agriculture Or- 
ganization of the United Nations, Rome (ltaly); International Atomic 
Energy Agency, Vienna (Austria); World Health Organization, 
Geneva (Switzerland). Mar 1992. (CONF-8911330-—: Inter-American 
meeting on harmonization of regulations related to trade in irradi- 
ated foods, Orlando, FL (United States), 27 Nov - 1 dec 1989). In 
Harmonization of regulations on food irradiation in the Americas: 
Proceedings of an inter-American meeting held in Orlando, Florida, 
USA, 27 November - 1 December 1989. 140p. Order Number 
DE92629759. Source: OSTI; NTIS (US Sales Only); INIS. 

Laboratory experiments involved the irradiation of mangoes in- 
fested with third instar larvae of Anastrepha serpentina, A. ludens 
and Ceratitis capitata, over a range of doses between 10 and 250 
Gy. Irradiation was carried out using a Co-60 AECL irradiator 
model JS-7400. The experiments were designed to achieve a dose 
distribution equal to or less than 1.025. Fricke dosimeters were 
used. Fertility tests were carried out on emerged adults of A. lu- 
dens and C. capitata; a larval dose of 40 Gy or more resulted in 
zero fertility in the case of A. ludens, while the corresponding fig- 
ure for C. capitata was 60 Gy. The adults that emerged of A. 
serpentina died before reaching sexual maturity. It was concluded 
that (i) irradiation at the dose of 60 Gy totally inhibits the emer- 
gence of A. serpentina and A. ludens adults; and (ii) the dose of 
150 Gy inhibits the emergence of Ceratitis capitata adults from 
99.9% of irradiated larvae, and those which survive are sterile. The 
doses of 60 and 150 Gy exceed the mortality probit 9 threshold, 
and are within the tolerance limit of fresh fruit (approximately 1000 
Gy). (author). 4 refs, 2 figs, 6 tabs. 


22800 (IAEA-TECDOC—642, pp. 53-61) Radiation pasteur- 
ization of poultry feed: Preliminary results of feeding tests. 





Borsa, J. (Atomic Energy of Canada Ltd, Pinawa, MB (Canada). 
Radiation Applications Research Branch); Farag, M.; Diaa El-Din, 
H.; Guenter, B. International Consultative Group on Food Irradia- 
tion. Food and Agriculture Organization of the United Nations, 
Rome (Italy); International Atomic Energy Agency, Vienna (Austria); 
World Health Organization, Geneva (Switzerland). Mar 1992. 
(CONF-8911330—: Inter-American meeting on harmonization of 
regulations related to trade in irradiated foods, Orlando, FL (United 
States), 27 Nov - 1 dec 1989). In Harmonization of regulations on 
food irradiation in the Americas: Proceedings of an inter-American 
meeting held in Orlando, Florida, USA, 27 November - 1 Decem- 
ber 1989. 140p. Order Number DE92629759. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Feed used to rear farm animals for human consumption has of- 
ten been implicated as a vehicle for dissemination of microbial 
pathogens that can adversely affect both animals or birds, and 
humans. Radiation pasteurization of animal feed to improve its mi- 
crobiological quality should reduce the incidence of feed-borne 
infection in the herd or flock. This would result in safer food for the 
consumer, and improved economic performance of the production 
unit. This latter benefit is particularly important because it would 
directly offset the cost of treating the feed. The likelihood of occur- 
rence, as well as the magnitude, of any improved economic 
performance in the herd or flock consuming the irradiated feed 
must be determined experimentally. Accordingly, short term feeding 
tests were carried out to determine the effect of radiation pasteur- 
ization of poultry feed on growth performance of young chicks. The 
results suggest that radiation pasteurization of poultry feed may 
have a beneficial effect on the feed conversion efficiency of the 
birds consuming that feed. 10 refs, 8 tabs. 


22801 (IAEA-TECDOC—642, pp. 45-51) Feasibility of cobalt- 
60 irradiation of perishable food products. Shane, S.M. 
(Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Epidemiology and Community Health). International Consultative 
Group on Food Irradiation. Food and Agriculture Organization of 


the United Nations, Rome (italy); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland). Mar 1992. (CONF-8911330-: Inter-American meet- 
ing on harmonization of regulations related to trade in irradiated 
foods, Orlando, FL (United States), 27 Nov - 1 dec 1989). In Har- 
monization of regulations on food irradiation in the Americas: 
Proceedings of an inter-American meeting held in Orlando, Florida, 


USA, 27 November - 1 December 1989. 140p. Order Number 
DE92629759. Source: OSTI; NTIS (US Sales Only); INIS. 

A commercially available cobalt-60, mechanized carrier-type 
plant was evaluated, which would be capable of processing 15,000 
metric tons annually. The facility would operate for 50 consecutive 
weeks on a continuous 3-shift basis. This small-scale irradiation 
plant would require a capital investment of $3 million and could 
function with an operating cost of 9/kg. Allowing a realistic revenue 
of 15/kg, a 15% return on investment was projected with a 42% re- 
turn on owner's equity, represented by 30% of the estimated fixed 
and working capital. Irradiation plants are sensitive both to volume 
of throughput and revenue, but with appropriate selection of oper- 
ating parameters and realistic design, an acceptable return on 
investment can be attained. Food irradiation is well suited to the 
situation in developing and tropical countries to enhance the pro- 
duction potential of food producing units by improving consumer 
health and satisfaction. (author). 14 refs, 3 tabs. 


22802 (IAEA-TECDOC-642, pp. 97-99) Need for harmoniza- 
tion of jegislations on food irradiation: Summary. Mendez, 
E.R. International Consultative Group on Food Irradiation. Food 
and Agriculture Organization of the United Nations, Rome (Italy); 
International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland). Mar 1992. (CONF- 
8911330-: Inter-American meeting on harmonization of regulations 
related to trade in irradiated foods, Orlando, FL (United States), 27 
Nov - 1 dec 1989). In Harmonization of regulations on food irradia- 
tion in the Americas: Proceedings of an inter-American meeting 
held in Orlando, Florida, USA, 27 November - 1 December 1989. 
140p. Order Number DE92629759. Source: OSTI; NTIS (US Sales 
Only); INIS. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


Food irradiation has been performed for many years, but its 
acceptance has been slow. A standardization of regulations is re- 
quired to facilitate both domestic and international trade, ensuring 
the consumer is adequately protected by providing food contro! au- 
thorities with the parameters to be controlled. Legislation is needed 
in three areas: control of the facilities and their operators; control of 
the types of product that can be irradiated; and control of labelling. 


22803 (IAEA-TECDOC—642, pp. 113-120) Need for and eco- 
nomic benefits from fruits and vegetables trade with Latin 
America. Wylie Walbaum, A. (Fundacion Chile, Santiago (Chile)). 
International Consultative Group on Food Irradiation. Food and 
Agriculture Organization of the United Nations, Rome (Italy); Inter- 
national Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland). Mar 1992. (CONF-8911330-: 
Inter-American meeting on harmonization of regulations related to 
trade in irradiated foods, Orlando, FL (United States), 27 Nov - 1 
dec 1989). In Harmonization of regulations on food irradiation in 
the Americas: Proceedings of an inter-American meeting held in 
Orlando, Florida, USA, 27 November - 1 December 1989. 140p. 
Order Number DE92629759. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The level of fruit and vegetable trade from Latin America ex- 
ceeds 6 million metric tons per year, and results in benefits to the 
Regional economy work at least US$3 billion. The application of 
irradiation technology as a quarantine method could replace tradi- 
tional methods, but not enough is known about the costs and 
benefits of these processes. Preliminary economic studies per- 
formed on the commercial operation of food irradiation facilities in 
Chile indicate that this may be economically feasible. A basic pre- 
requisite for the general acceptance of the irradiation technology 
by consumers in industrialized countries is the adoption of standard 
regulations indicating at least the doses which can be safety ap- 
plied. A first approach has already been made by the FAO/WHO/ 
IAEA Joint Expert Committee. It remains to make them compatible 
with consumer acceptance requirements as expressed by their dif- 
ferent advocates and government agencies, and to incorporate the 
resulting recommendations into the health, customs and trade 
agencies of the countries involved in the trade of fresh horticultural 
products. 2 tabs. 


22804 (IAEA-TECDOC-642, pp. 127-135) Exports of food 
products from the Latin American and Caribbean region with 
specific reference to items which food irradiation could be 
considered. Olsen, B.E. (international Trade Centre UNC- 
TAD/GATT, Geneva (Switzerland)). International Consultative 
Group on Food Irradiation. Food and Agriculture Organization of 
the United Nations, Rome (italy); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland). Mar 1992. (CONF-8911330—: Inter-American meet- 
ing on harmonization of regulations related to trade in irradiated 
foods, Orlando, FL (United States), 27 Nov - 1 dec 1989). In Har- 
monization of regulations on food irradiation in the Americas: 
Proceedings of an inter-American meeting held in Orlando, Florida, 
USA, 27 November - 1 December 1989. 140p. Order Number 
DE92629759. Source: OSTI; NTIS (US Sales Only); INIS. 

Food exports from LAC countries are of considerable economic 
importance to the region; world imports of food products totalled 
US$ 200 billion in 1987, of which LAC countries supplied about 
US$ 26 billion. Many of the commodities exported by LAC coun- 
tries are suitable for irradiation, either as an alternative to 
quarantine treatment, or as a shelf life extender, or as a treatment 
to reduce the incidence of food-borne diseases. However, irradia- 
tion treatment could affect the customs tariff classification of 
foodstuffs, while the requirements for packaging and labelling of ir- 
radiated foods can also present problems for exporters. Consumer 
acceptance of food irradiation, and the harmonization of national 
legislation are other areas in which progress needs to be made be- 
fore widespread international trade in irradiated foods becomes a 
reality. (author). 3 tabs. 


22805 (IAEA-TECDOC-642, pp. 111-112) Regulations on ir- 
radiation as a quarantine treatment in the United States of 
America: Summary. Fons, J.F. (Department of Agriculture, Hy- 
attsville, MD (United States). Animal and Plant Health Inspection 
Service). International Consultative Group on Food Irradiation. 
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Food and Agriculture Organization of the United Nations, Rome 
(Italy); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland). Mar 1992. (CONF- 
8911330—: Inter-American meeting on harmonization of regulations 
related to trade in irradiated foods, Orlando, FL (United States), 27 
Nov - 1 dec 1989). In Harmonization of regulations on food irradia- 
tion in the Americas: Proceedings of an inter-American meeting 
held in Orlando, Florida, USA, 27 November - 1 December 1989. 
140p. Order Number DE92629759. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The United States Department of Agriculture, Animal and Plant 
Health Inspection Service (APHIS) exists to protect American agri- 
culture from pests not present or widely distributed in the United 
States. The standards are adequate to produce this result but are 
not designed to address quality or preservation considerations. 
APHIS requirements for irradiation treatments are identical to those 
for all other treatments using heat or cold. The situation in irradia- 
tion treatments has not changed in the past few years. The only 
treatment completely through the entire scientific and legal process 
is the treatment for Hawaiian papaya for fruit fly control. The final 
rule permits the irradiation of papaya in Hawaii at a minimum ab- 
sorbed dose of 15 kilorads (150 Gray). This treatment as will any 
succeeding irradiation quarantine treatment is issued in conformity 
with the Food and Drug Administration rule permitting the irradiation 
of foods at doses up to 100 kilorads for control of insects in food 
products. No other treatments are formally proposed at this time. 


22806 (IAEA-TECDOC—642, pp. 121-125) Considerations for 
the development of regulations for the control of the importa- 
tion of irradiated agri-food products. Morissette, M.G. 
(Agriculture Canada, Ottawa, ON (Canada). Food Production and 
Inspection Branch). International Consultative Group on Food Irra- 
diation. Food and Agriculture Organization of the United Nations, 
Rome (italy); International Atomic Energy Agency, Vienna (Austria); 
World Health Organization, Geneva (Switzerland). Mar 1992. 
(CONF-8911330—: Inter-American meeting on harmonization of 
regulations related to trade in irradiated foods, Orlando, FL (United 
States), 27 Nov - 1 dec 1989). In Harmonization of regulations on 
food irradiation in the Americas: Proceedings of an inter-American 
meeting held in Orlando, Florida, USA, 27 November - 1 Decem- 
ber 1989. 140p. Order Number DE92629759. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Imported products can host vectors of exotic diseases, insects 
and weeds which may threaten Canadian livestock or plant stock 
industry. Feed and food irradiation are viewed as valid options to 
facilitate trade of agricultural products. The requirements for la- 
belling and process control are currently being reviewed from a 
regulatory standpoint. (author). 8 refs. 


22807 
milk radioactivity due to ''| at the territory of the Lithuanian 
SSR from April 29 to May 19, 1986, and evaluation of mean 
dose equivalent to human thyroid. Tarbunas, S.|.; Nedvetskajte, 
T.N.; Dauskurdis, S.|.; Petrulis, R.A.; Filistovich, V.1.; Chipas, K.V. 
AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (In 
Russian). In Atmospheric physics: Collection of scientific papers 
No. 14. Order Number DE92001367. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of measuring 1°"! concentration distribution in milk in 
Lithuania after the Chernobyl accident during 02.05-19.05, 1986 to 
take necessary steps in case the admissible standards are ex- 
ceeded, are presented. Three main zones with certain activity 
values are segregated. Low activity values are observed in the 
Central ans North-East regions of the state in which case activitz 
variations in samples are insufficient. Maximum levels of volume 
activity, often exceeding the LAC for children of preschod age, are 
registered in the Western and Southern parts, in which case 'S"| 
distribution in milk is different by an order and more. A zone with 
intermediate activity values is mentioned. Evaluation of the Lithua- 
nia population thyroid irradiation dose equivalents is performed in 
each of the zones segregated. The doses make up from 1.2+0.2 
to 9.1+0.9 mZv for adults and from 10+2 to 73410 for children. 4 
refs.; 3 figs.; 2 tabs. 


22808 (JAERI-M-92-014) Identification methods for irradi- 
ated wheat. Zhu Shengtao (Suzhou Medical Coll., JS (China)); 


(INIS-SU-316/A, Pp. 113-119) Distribution of volume 
I 
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Kume, Tamikazu; Ishigaki, Isao. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1992. 31p. Order Number DE92526852. 
Source: OSTI; NTIS; INIS. 

The effect of irradiation on wheat seeds was examined using 
various kinds of analytical methods for the identification of irradi- 
ated seeds. In germination test, the growth of sprouts was 
markedly inhibited at 500Gy, which was not affected by storage. 
The decrease in germination percentage was detected at 3300Gy. 
The results of enzymatic activity change in the germ measured by 
Vita-Scope germinator showed that the seeds irradiated at 10kGy 
could be identified. The content of amino acids in ungerminated 
and germinated seeds were analyzed. Irradiation at 10kGy caused 
the decrease of lysine content but the change was small which 
need very careful operation to detect it. The chemiluminescence 
intensity increased with radiation dose and decreased during stor- 
age. The wheat irradiated at 10kGy could be identified even after 3 
months storage. In the electron spin resonance (ESR) spectrum 
analysis, the signal intensity with the g value f 2.0055 of skinned 
wheat seeds increased with radiation dose. Among these methods, 
germination test was the most sensitive and effective for identifica- 
tion of irradiated wheat. (author). 


22809 (PNL-8043) Valuation of selected environmental 
impacts associated with Bonneville Power Administration Re- 
source Program alternatives. Englin, J.E.; Gygi, K.F. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1992. 97p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92013996. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents work undertaken by the Pacific Northwest 
Laboratory (PNL) and its contractors to assist the Bonneville Power 
Administration (Bonneville) in assessing the potential environmental 
consequences of new power resources. A major purpose of this 
effort is to describe and evaluate the techniques available for eco- 
nomic valuation of environmental costs. Another is to provide 
estimates of the environmental costs associated with specific 
power resources called for under Bonneville’s Resource Programs. 
Bonneville’s efforts to extend valuation techniques to as many 
impacts as can be reliably assessed represents a substantial ad- 
vance in the application of state-of-the-art economic techniques to 
environmental assessments. This economic analysis evaluates 
effects on human health, wildlife, crops, and visibility impacts asso- 
ciated with air pollution. This report also discusses river recreation 
(primarily fishing) which may be affected by fluctuations in water 
levels. 70 refs. 


22810 (STUK-A-78) Radioactivity of foodstuffs in Finland 
in 1987-1988: Supplement 4 to the Annual Reports STUK-A74 
and STUK-A89. Rantavaara, A. Finnish Centre for Radiation and 
Nuclear Safety (STUK), Helsinki (Finland). Jun 1991. 89p. Order 
Number DE92629769. Source: OSTI; NTIS; INIS. 

Radiocesium and radiostrontium in foodstuffs of agricultural ori- 
gin were surveyed in Finland in 1987 - 1988. The nationwide 
survey was a continuation to an earlier foodstuff monitoring pro- 
gramme, which was extended both areally and by the types of 
foodstuffs after the Chernobyl accident in 1986. The purpose of the 
programme was to give information for dose assessment and on 
temporal changes and regional differences in the contents of fallout 
radionuclides in foodstuffs. 
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Refer also to citation(s) 20948, 20966, 21053, 21114, 21121, 
21122, 21125, 21132, 21133, 21140, 21346, 21352, 21356, 22097, 
22447, 22561, 22664, 22748, 22807, 23373, 23378, 23380, 23381, 
23384, 23388, 23389 


22811 (AECL-10405) Annual progress report - Health 
Sciences Division - 1990 January 01 - December 31. Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 





Nuclear Labs. Jun 1991. 101p. Order Number DE92625956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This progress report contains a topical summary of major re- 
search in the Health Sciences Division. Separate reports are 
included for the Dosimetric Research Branch and the Radiation Bi- 
ology Branch. The major topics discussed in this report include: 
neutron dosimetry, photon dosimetry, beta ray dosimetry, tritium 
measurement and dosimetry, internal dosimetry, biological dosime- 
try, instrumentation and measurement techniques, bioassay and in 
vivo counting development, dosimetry services, external activities, 
dose estimation by electron spin resonance, molecular and physi- 
cal approaches to the structure and genetic function of DNA that 
determine cellular radioresponse, carcinogenic risks of radiation, 
stress induced changes in DNA structure and in cell biology, as- 
sessment of variation in the responses of individuals to ionizing 
radiation, cytotoxicity of beryllium, RBE of tritium beta rays for 
causes of death other than myeloid leukemia in male CBAVH mice, 
animal facility operations, and the Chalk River follow-up study. 


22812 (CONF-910529-) Fifth international radiopharmaceu- 
tical dosimetry symposium. Watson, E.E.; Schlafke-Stelson, A.T. 
(eds.). Oak Ridge Associated Universities, Inc., TN (United States). 
May 1992. 625p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00033. From 5. international ra- 
diopharmaceutical dosimetry symposium; Oak Ridge, TN (United 
States); 7-10 May 1991. Order Number DE92013066. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This meeting was held to exchange information on how to get 
better estimates of the radiation absorbed dose. There seems to 
be a high interest of late in patient dosimetry; discussions were 
held in the light of revised risk estimates for radiation. Topics 
included: Strategies of Dose Assessment; Dose Estimation for Ra- 
dioimmunotherapy; Dose Calculation Techniques and Models; 
Dose Estimation for Positron Emission Tomography (PET); Kinetics 
for Dose Estimation; and Small Scale Dosimetry and Microdosime- 
try. (VC) 


22813 (CONF-910529-5) Health and dosimetry considera- 
tions in the ICRP 1990 formulation of effective dose. Eckerman, 
K.F. Oak Ridge National Lab., TN (United States). [1991]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From 5. international radiopharmaceu- 
tical dosimetry symposium; Oak Ridge, TN (United States); 7-10 
May 1991. Order Number DE92013229. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The new recommendations of the International Commission on 
Radiological Protection contained in Publication 60 supersede 
those of Publication 26 issued in 1977. The recommendations are 
intended to assist national authorities in formulation of radiation 
protection guidance. Sufficient explanatory information is included 
to clearly note that radiation protection issues cannot be resolved 
on the basis of scientific considerations alone, but also require 
value judgements regarding the relative on the basis of scientific 
considerations alone, but also require value judgements regarding 
the relative importance of different kinds of risks and the balance 
between risk and benefit. lonizing radiation causes both determinis- 
tic and stochastic effects in irradiated tissue. It is the aim of 
radiation protection to avoid deterministic effects by setting dose 
limits below their thresholds and to control exposures to limit the 
frequency of stochastic effects, believed to occur (albeit with low 
frequency) even at the lowest doses. Cancer induction and heredi- 
tary effects are the stochastic effects of concern. 


22814 (CONF-9202107-1) Understanding mechanisms of 
carcinogenesis using rat tracheal epithelial cells in vitro. 
Thomassen, D.G. Inhalation Toxicology Research Inst., Albu- 
querque, NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76EV01013. 
From Symposium on current concepts and approaches on animal 
test alternatives; Aberdeen Proving Grounds, MD (United States); 
4-6 Feb 1992. Order Number DE92013510. Source: OSTI; NTIS; 
GPO Dep. 

In vitro transformation assays are used to increase understand- 
ing of mechanisms of carcinogenesis and to determine the 
transforming potency of individual agents. While these assays can 
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provide information on the mechanism for specific steps in the car- 
cinogenic process or can predict the carcinogenic potency of a 
given toxicant, the relevance of in vitro endpoints or response for 
carcinogenesis must be determined. This paper will focus on the 
utility of an in vitro system for understanding the mechanisms of 
multistage respiratory carcinogenesis and on considerations that 
are critical for its use and application. 


22815 (DOE/ER/60592-7) Particle deposition in human and 
canine tracheobronchial casts: Annual progress report. Co- 
hen, B.S. New York Univ., NY (United States). Medical Center. 15 
Nov 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER60592. Order Number 
DE92013475. Source: OSTI; NTIS; GPO Dep. 

The aim of this work is to measure deposition pattems and effi- 
ciencies of aerosol particles within realistic, single-pathway physical 
models of the tracheobronchial airways of humans and experimen- 
tal animals over a range of particle sizes for a variety of respiratory 
modes and rates. This will provide data needed to assess the dose 
to the bronchial epithelium from inhaled radon progeny. In prior 
grant years an empirical expression for diffusional deposition effi- 
ciency of particles in the upper airways was obtained based on 
experimental data collected in central airway casts. The work also 
provided new quantitative data of airflow distribution in a realistic 
central airway cast for two species for both steady and pulsatile in- 
spiratory flow and for expiratory flow. Theoretical studies were then 
extended based on a developing flow model. We concluded that al- 
though the developing flow model is a better predictor of the data 
than assumption of parabolic flow, the predicted deposition is sig- 
nificantly lower than that predicted by our best fit equation. In the 
current year the experimental results were evaluated in terms of 
the parametric solution of the convective diffusion equation. 


22816 (DOE/ER/60631-9) The Radiological Research 
Accelerator Facility: Pr report, December 1, 1991- 
November 30, 1992. Hall, E.J. Columbia Univ., New York, NY 
(United States). Center for Radiological Research. May 1992. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER60631. Order Number DE92013674. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Radiological Research Accelerator Facility (RARAF) is 
based on a 4-MV Van de Graaff accelerator, which is used to gen- 
erate a variety of well-characterized radiation beams for research 
in radiobiology, radiological physics, and radiation chemistry. It is 
part of the Center for Radiological Research (CRR) — formerly the 
Radiological Research Laboratory (RRL) — of Columbia University, 
and its operation is supported as a National Facility by the US De- 
partment of Energy (DOE). As such, RARAF is available to all 
potential users on an equal basis, and scientists outside the CRR 
are encouraged to submit proposals for experiments at RARAF. 
The operation of the Van de Graaff is supported by the DOE, but 
the research projects themselves must be supported separately. 
Experiments performed from May 1991—April 1992 are described. 


22817 (DOE/ER/60631-10) Radiation physics, biophysics, 
and radiation biology: Progress report, December 1, 1991- 
November 30, 1992. Hall, E.J. Columbia Univ., New York, NY 
(United States). Center for Radiological Research. May 1992. 60p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER60631. Order Number DE92013673. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The following research programs from the Center for Radiologi- 
cal Research of Columbia University are described: Design and 
development of a new wall-less ultra miniature proportional counter 
for nanodosimetry; some recent measurements of ionization distri- 
butions for heavy ions at nanometer site sizes with a wall-less 
proportional counter; a calculation of exciton energies in periodic 
systems with helical symmetry: application to a hydrogen fluoride 
chain; electron energy-loss function in polynucleotide and the 
question of plasmon excitation; a non-parametric, microdosimetric- 
based approach to the evaluation of the biological effects of low 
doses of ionizing radiation; high-LET radiation risk assessment at 
medium doses; high-LET radiobiological effects: increased lesion 
severity or increased lesion proximity; photoneutrons generated by 
high energy medical linacs; the biological effectiveness of neutrons; 
implications for radiation protection; molecular characterization of 
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oncogenes induced by neutrons; and the inverse dose-rate effect 
for oncogenic transformation by charged particles is LET depen- 
dent. 


22818 (ENEA-RT-AMB-90-24) Personnel dosimetry study 
session: Proceedings. Cavallini, A.; Kiamert, V. ENEA, Bologna 
(Italy). Area Energia Ambiente e Salute. 1991. 133p. (In Italian). 
(CONF-8705421-: Giornate di studio sulla dosimetria personale, 
Bologna (Italy), 28 May 1987; RT/AMB—90-24). Order Number 
DE92526497. Source: OSTI; NTIS (US Sales Only); INIS. 

From the proceedings of the personnel dosimetry study session 
held in Bologna, Italy, on May 28, 1987, separate abstracts were 
prepared for 5 papers. The main topics were: the necessity to in- 
corporate quality assurance in international radiation protection 
guidelines (e.g., those of the ICRP, International Commission on 
Radiation Protection) governing personnel dosimetry; the carrying 
out of reliability checks on Italian national personnel monitoring 
agencies; the implications of the application of the ICRU (Interna- 
tional Commission on Radiation Units) modified quantities 
developed to overcome problems related to past inconsistencies in 
radiation protection measurements; the reliability of thermolumines- 
cent dosemeters; technical and reliability requirements for 
personnel dosimetry using photographic films. 


22819 (ENEA-RT-AMB-90-24, pp. 11-20) Q@.A. necessity in 
personnel dosimetry. Benco, A.; De Franceschi, L. Pisa Univ. 
(Italy); ENEA, Bologna (Italy). Area Energia Ambiente e Salute. 
1991. (in Italian). (CONF-8705421-: Giornate di studio sulla 
dosimetria personale, Bologna (Italy), 28 May 1987; RT/AMB—90- 
24). In Personnel dosimetry study session: Proceedings. 133p. 
Order Number DE92526497. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The authors put forward a series of considerations in favour of 
the incorporation in international radiation protection guidelines 
(e.g., those of the ICRP, International Commission on Radiation 
Protection) of quality assurance provisions. The various aspects 
discussed include: difficulties in the choice of the most suitable 
dosemeters for specific working environments; difficulties in the 
interpretation of readings; accuracy in routine monitoring; require- 
ments in Italian law relative to personne! dosimetry; the early 
history of personne! monitoring programs in Italy and in other coun- 
tries; the adaptation of quality assurance principles employed in 
other sectors such as nuclear power plant components fabrication 
to personnel dosimetry; quality assurance requirements in the case 
of the provision of monitoring services by one agency and the in- 
terpretation of the results by an independent consultant; employer 
responsibility to comply with personnel monitoring standards; the 
problem of compatibility of monitoring data obtained from different 
types of environments (hospitals, research institutions, small indus- 
trial firms, etc.). 


22820 
ation personnel dosimetry reliability verification criteria: 
ENEA-EDP Group document analysis. Fabbris, R.; Avanzo, R.C. 
ENEA, Bologna (Italy). Area Energia Ambiente e Salute. 1991. (In 
Italian). (CONF-8705421-: Giornate di studio sulla dosimetria 
personale, Bologna (Italy), 28 May 1987; RT/AMB-—90-24). In Per- 
sonnel dosimetry study session: Proceedings. 133p. Order 
Number DE92526497. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1984, ENEA (Italian Commission for New Technologies, En- 
ergy and Environment) set up a personnel dosimetry working group 
of experts with the mandate to carry out reliability checks on behalf 
of Italian national personnel monitoring agencies. The ENEA group 
developed a standards document governing X and gamma ray 
dosimetry in the fields of public health, research and nuclear power 
production. This paper synthetically reports the contents of the doc- 
uments. The aspects dealt with include: documentation 
requirements, classification system, terminology and definitions, or- 
ganizational requirements, equipment specifications, equipment 
operating procedures, test requirements and modalities. 


22821 (ENEA-RT-AMB-90-24, pp. 31-45) Personal dosime- 
try and the new quantities in radiation protection. Wagner, S.R. 
ENEA, Bologna (italy). Area Energia Ambiente e Salute. 1991. 
(CONF-8705421-: Giornate di studio sulla dosimetria personale, 
Bologna (italy), 28 May 1987; RT/AMB—90-24). In Personnel 
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dosimetry study session: Proceedings. 133p. Order Number 
DE92526497. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper begins with a brief historical background on the origin 
of the use, in the past, of inconsistent quantities in radiation protec- 
tion measurement, i.e., exposure for photon radiation, tissue 
absorbed dose in a specified depth for electrons and beta parti- 
cles, superficial dose equivalent for alpha particles, and maximum 
depth dose equivalent in anthropomorphic phantom for neutrons. 
The serious shortcoming of these quantities, the use of which gen- 
erally constituted an over-estimate of organ doses, was that they 
were not additive. This paper provides some brief observations on 
the implications of the application of the ICRU (international Com- 
mission on Radiation Units) modified quantities developed to 
remedy the situation. The review covers the following items: quan- 
tities for environmental monitoring (the concepts of expanded and 
aligned radiation fields, ambient dose equivalent for strongly pene- 
trating radiation and the directional dose equivalent, H’(d), for 
weakly penetrating radiation); quantities for personnel monitoring 
(recommended depths for strong and weak penetrating radiation 
dose equivalents); dosemeter calibration, accuracy and allowances; 
relationship between old and new quantities; conversion functions; 
and efforts at international standardization. 


22822 (ENEA-RT-AMB-90-24, pp. 53-64) Photographic film 
personnel dosimetry: Technical and reliability requirements. 
Kaftal, S. Politecnico di Milano, Milan (Italy). Centro Studi Nucleari 
E. Fermi; ENEA, Bologna (Italy). Area Energia Ambiente e Salute. 
1991. (In Italian). (CONF-8705421-: Giornate di studio sulla 
dosimetria personale, Bologna (Italy), 28 May 1987; RT/AMB-90- 
24). In Personnel dosimetry study session: Proceedings. 133p. 
Order Number DE92526497. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A thorough review is made of the factors which affect reliability in 
personnel dosimetry with the use of photographic film dosemeters. 
The factors include: the method adopted, which must take account 
of how the photographic process takes place in the case of expo- 
sure to ionizing radiations and of variations in film sensitivity as a 
function of incident radiation energy; the correct use and mainte- 
nance of materials and equipment such as photographic films, film 
encoding devices, badges, radiation sources, calibration equip- 
ment, darkrooms, densitometers, film storage systems, etc.; 
programmed procedures for the preparation and use of calibration 
curves; working conditions and human factors; timeliness and care- 
fulness of organizational-administrative staff. 


22823 (ETDE-IT-92-51) Use of flow cytometry tor possible 
identification of radio-induced changes in DNA of animal cells. 
Spano’, M.; Leonardi, M.; Cordelli, E. ENEA, Casaccia (italy). 
1990. 3p. (CONF-9002206-2: BCR workshop on potential new 
methods of detection of irradiated food, Cadarache (France), 13-15 
Feb 1990). Order Number DE92526509. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Flow cytometry allows the rapid measurement of DNA content of 
single chromosomes or cell nuclei at very high resolution on statis- 
tically significant sample. The DNA measurements are usually 
displayed in form of frequency distribution histograms. Gaussian 
curves result from the analysis of an homogeneous cell population. 
Conventionally this dispersion is expressed in terms of relative 
standard deviation or coefficient of variation (CV). This parameter is 
constant for an given cellular population at fixed experimental and 
instrumental conditions. Variation of CV has been widely used to 
monitor mutagenic effects of physical and chemical treatments; in 
fact, treatments inducing chromosomal aberrations and disfunctions 
of mitotic apparatus lead to an unequal distribution of DNA in the 
daughter cells and, consequently, to an increased variation of the 
cellular DNA content in the whole cell population. Briefly, evaluation 
of in situ DNA resistance to denaturation can be evaluated by flow 
cytometric analysis of different staining pattern of single versus 
double strand regions of DNA. 


22824 (EUR-11523) A preliminary assessment of the radi- 
ological impact of the Chernobyl reactor accident on the 
population of the European Community. Morrey, M.; Brown, J.; 
Williams, J.A.; Crick, M.J.; Simmonds, J.R.; Hill, M.D. Commission 
of the European Communities, Luxembourg (Luxembourg). 1988. 
151p. CEC contract 86 398. Source: OSTI; NTIS (US Sales Only); 
INIS. 





Following the Chernobyl accident the Commission of the Euro- 
pean Communities asked the National Radiological Protection 
Board to carry out a preliminary assessment of the radiological 
consequences of the accident on the population of the European 
Community (EC). The aim of the study was to review information 
on the environmental contamination measured in member states of 
the EC; to make a preliminary assessment of individual and popu- 
lation doses for each country; to make an estimate of the resulting 
health impact and to indicate the effects of the various counter- 
measures taken by member states in terms of the reductions in 
both individual and population exposure which they produced. All 
of the main pathways by which people have been and will be ex- 
posed to radiation as a result of the accident were included in the 
assessment. The impact estimate is based on environmental mea- 
surements made during the month after the accident, and on 
calculations made using mathematical models of radionuclide 
transfer through the environment. The calculated effective doses to 
average individuals in EC countries from exposure over the next 50 
years range from 0.3 uSv (in Portugal) to between about 300 and 
500 uSv (in the FRG, Italy and Greece). The total collective effec- 
tive dose to the population of EC countries, integrated over all time, 
is estimated to be about 80 000 man Sv. This may be compared to 
the collective effective dose from natural background radiation of 
about 500 000 man Sv every year. In some countries, the restric- 
tions placed on consumption of some foods are estimated to have 
been effective in reducing doses to the most exposed individuals; 
the reduction being up to about a factor of 2. The results presented 
in this paper should therefore be regarded as preliminary. 


22825 (EUR-12556, pp. 1-17) Thyroid blockade in fetuses 
and infants in a chimpanzee model. Van Bekkum, D.W.; 
Noteboom, J.L.; Hummel, W. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. In Improvement of 
practical Countermeasures: Preventive medication. Post Chernobyl 
action. 144p. Order Number DE92526813. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the event of a nuclear accident large populations might be ex- 
posed to fallout. The main internal radiation dose is received from 
radioiodine which enters the body with air, food or through the 
skin. A large fraction of the iodide in the circulation is concentrated 
by the cells of the thyroid, which have an iodide pump in their cell 
membrane. Radiation damage will occur mainly in the thyroid. 
Protection of the thyroid is achieved by preventing ingestion of ra- 
dioiodine (shielding, food- and water control) and by stopping the 
thyroid from concentrating circulating radioiodine. Blockade of the 
thyroidal iodide pump by high levels of circulating iodide is respon- 
sible for the reduction of radioiodine uptake by the thyroid. For 
pregnant women no specific recommendations regarding the ad- 
ministration of stable iodide have been made. For infants younger 
than one year half the dose is recommended (2,4,5), though data 
to support this advice do not exist. Fetuses and infants might be 
more vulnerable to irradiation of the thyroid and therefore require 
effective protection. Efficiency of thyroid protection with stable 
iodide, however, was never assessed for these groups in the popu- 
lation. Nineteen infants and thirteen pregnant chimpanzees have 
been tested. The results demonstrate the efficiency of thyroid 
blockade with stable iodide in pregnancy and infancy, in chim- 
panzees. We feel that these data can be safely applied to the 
human situation. The main risk when fetuses and children are 
exposed to massive amounts of stable iodide is the induction of hy- 
pothyroidism. In the infant chimpanzees this didn’t occur. 9 tabs. 


22826 (EUR-12556, pp. 19-34) lodine supply in diet in vari 
ous european regions and risks of iodine prophylaxis. Dumont, 
J.E. (Universite Libre de Bruxelles (BE)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. In /m- 
provement of practical countermeasures: Preventive medication. 
Post Chernobyl action. 1144p. Order Number DE92526813. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main risk of low level irradiation of the thyroid is the induc- 
tion of thyroid neoplasia. In the case of nuclear accidents this risk 
depends on the level of radioiodine uptake and half life in the 
thyroid, on the size of the gland and on the relative biological effi- 
ciency of the emitted radiation especially at low doses. The level of 
radioiodine uptake is inversely related to stable iodine supply in the 
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diet. In this study it was proposed to: 1. systematically survey io- 
dine supply in the diet, radioiodine uptake and thyroid kinetics in 
various European regions. Most of these data are readily available. 
Taken together with presently accepted estimates of relative biolog- 
ical efficiency, the radiation doses at various contamination levels 
and risks could be computed and tabulated as an easy-to-use ba- 
sis for decision guidelines. 2. to obtain in vitro from human autopsy 
material, radioiodine kinetics data in fetal thyroid to complement 
data in vivo in a model animal close to man (the chimpanzee) at 
various dietary iodine levels. Urinary iodine excretions vary in Eu- 
rope from one region to another from 16 to 250 ug/day. The full 
spectrum from severe iodine deficiency to normal dietary intake ex- 
ists in Europe. It is therefore quite to be expected that 24h thyroid 
radioiodine uptakes vary from 19 to 83%. Therefore for a similar 
radioiodide contamination the thyroid exposure will vary from one 
region to another by a factor of 4. 


22827 (EUR-12556, pp. 35-102) Thyroid consequences of 
Chernobyl in C.E.C. countries. Malone, J. (Saint James's Hospi- 
tal, Dublin (IE)); Unger, J.; Delange, F.; Lagasse, A.; Dumont, 
R.J.E. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. In /mprovement of practical Countermea- 
sures: Preventive medication. Post Chernobyl action. 144p. Order 
Number DE92526813. Source: OSTI; NTIS (US Sales Only); INIS. 
A risk of an event such as the Chernobyl Accident, was widely 
recognised that one of the major fission products released would 
be 'S' |, and that because of the avidity of the thyroid for iodine, it 
was greatly at risk in the aftermath of such events. An active group 
within the CEC Radiation Protection Programme has been con- 
cerned with the dosimetry and biological responses to thyroid 
irradiation. This communication, from that group, reviews the levels 
of iodine contamination encountered within CEC Countries, and the 
individual and collective human thyroid doses consequent on con- 
tamination. It then seeks to establish, after a critical review of the 
appropriate risk estimates, the levels of fatal and non fatal thyroid 
harm consequent on the accident, as well as reviewing the effec- 
tiveness of various counter measures that were or might be taken. 
We show that the introduction of generalized iodine prophylaxis, al- 
ready justified for medical reasons, would by itself decrease the 
thyroid radiation load by a factor of 2 to 3. (15 tabs; 8 figs). 


22828 (EUR-12556, pp. 111-144) Risk of thyroid carcinoma 
after |-131 treatment. Oberhausen, E. (Universitaet des Saarian- 
des, Homburg/Saar (DE). Abt. fuer Nuklearmedizin). Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
In Improvement of practical countermeasures: Preventive medica- 
tion. Post Chemobyl action. 144p. Order Number DE92526813. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Produced in a nuclear plant when nuclear fission occurs are 
amongst other radionuclides the radioactive nuclide |-131. This ra- 
dionuclide is one of the products released in large quantities at a 
nuclear accident /1/. For this reason it is important to determine the 
risk for human beings which is present with the intake of 1-131. 
The mortality risk value in children for !-131 presently is assumed 
to be in the order of 5*10 —* Sv—' and 15*10-* Sv—' for the total 
lifespan /1/. In order to determine the risk value with incorporation 
of a radionuclide, i.e. following a nuclear plant accident, it is mean- 
ingful to search for an appropriate collective within the field of 
medicine, in case the considered radionuclide is used in medicine. 
Objective of this study is to determine the morbidity and mortality 
risks of the iodine isotope |-131 in reference to thyroid carcinoma 
and, if possible, to leukemia. After the description of the data mate- 
rials firstly the results of a questionnaire action, which was started 
the beginning of the 80's with a part of our patients and secondly a 
1989 started questioning and the prevailing results will be dis- 
cussed.(13 figs). 


22829 (EUR-12556, pp. 103-110) Preventive measures. 
Pupi, A. (Florence Univ. (IT)); Becciolini, A.; Signorini, C. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. In Improvement of practical countermeasures: Preventive 
medication. Post-Chernobyl action. 144p. Order Number 
DE92526813. Source: OSTI; NTIS (US Sales Only); INIS. 

The present study describes the effects of administering to hu- 
man subjects a dose of 100 mg of KI six hours after the ingestion 
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of a dose of 'S' |. We selected the subjects from the normal popu- 
lation of patients referred to our Unity to undergo thyroid 
scintigraphy. Euthyroid state was assessed on the basis of radioim- 
munological assay of thyroid circulating hormones (free T4, free T3 
and TSH). The treatment (KI or a placebo) was administered six 
hours after the S' | dose, and immediately after the acquisition of 
the thyroid scintigraphy. The study is ethically justified by the fact 
that the KI should reduce patients’ dose after a '' | dose, and that 
the patients were euthyroid, that is at a low risk of an iodine ther- 
apy complication. The desired dose reduction could be obtained 
anticipating in time the administration of the KI. It must be consid- 
ered that this estimate is limitative since it is considered that the 
whole radioactivity reach the organism at the same moment. In the 
reality, the contact between radioactivity and the population can be 
sufficiently long in time to allow a significant effect of the KI treat- 
ment also 6 hours after the arrival of the radioactive cloud over the 
country. 


22830 (EUR-12558) Treatment and biological dosimetry of 
exposed persons post-Chernobyl action. Chadwick, K. (Com- 
mission of the European Communities, Brussels (BE)); Gerber, G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 205p. Source: OSTI; NTIS (US Sales Only); INIS. 

The Chernobyl accident, which occurred on 26 April 1986, pre- 
sented major challenges to the European Community with respect 
to the practical and regulatory aspects of radiation protection, pub- 
lic information, trade, particularly in food, and international politics. 
The Chernobyl accident was also a major challenge to the interna- 
tional scientific community which had to evaluate rapidly the 
radiological consequences of the accident and advise on the 
introduction of any countermeasures. Prior to the accident at Cher- 
nobyl, countermeasures to reduce the consequences of radioactive 
contamination had been conceived largely in the context of rela- 
tively small accidental releases and for application over relatively 
small areas. Less consideration had been given to the practical im- 
plications of applying such measures in case of a large source 
term and a spread over a very large area. 


22831 EUR-13013/1, pp. 239-262) Assessment of expo- 
sures to ''| in the continental United States resulting from 
the Nevada atmospheric nuclear tests. Bouville, A. (National 
Cancer Inst., Bethesda, MD (US)); Wachholz, B.W.; Dreicer, M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9005113-: Seminar on methods and codes 
for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The National Cancer Institute (NCI) is conducting an assessment 
of the exposure to '5'| that the American people received from the 
fallout resulting from the atmospheric bomb tests carried out at the 
Nevada Test Site (NTS). It is estimated that about 5 EBq of 1971 
were released into the atmosphere as a result of approximately 
100 tests carried out mainly in the 1950s. The most important 
source of human exposure from fallout 'S'| was due to the inges- 
tion of cows’ milk but other routes of exposure (ingestion of goats’ 
milk, leafy vegetables, eggs, and cottage cheese as well as inhala- 
tion) are also considered. The exposure to '5'| are assessed on a 
test-by-test and county-by-county basis. In order to make these es- 
timates for locations throughout the United States, it is necessary 
to determine: The activities of '5'| deposited on soil and vegeta- 
tion, the amount of '*'| consumed by dairy cows and the resulting 
131| concentrations in cow’s milk, and the '5'| ingested by people. 
The overall methodology currently used in the assessment of the 
131| exposures is presented. Particular attention is devoted to the 
methodology developed to estimate the intake of contaminated 
pasture by dairy cows, milk production, and milk distribution for 
each county of the continental United States during the 1950s. 


22832 (EUR-13013/1, pp. 373-384) Decontamination in the 
urban area. Roed, J. (Riso National Lab., Roskilde (DK)); San- 
dalls, J. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (CONF-9005113-—: Seminar on methods and 
codes for assessing the offsite consequences of nuclear accidents, 
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Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In order to obtain the information required for developing a strat- 
egy for decontamination and reclamation in a nuclear contaminated 
urban environment we have studied how the deposited radioactive 
material would be distributed within the urban complex and what 
measures could be taken to reduce the radiation dose to the local 
populace. The study has focused on observations of radiocaesium 
in contaminated urban areas and a special study has been made 
in Gavle in Sweden. In situ measurements of deposition are re- 
ported together with both in situ and laboratory decontamination 
testing. In Gavle soon after wet deposition, the radiocaesium on 
roads was 40-80% of that on grassed areas, on roofs the figure 
was 30-90% and on walls, only 1-3%. Two years later, weather 
and exposure to traffic had reduced the levels on busy roads by a 
factor of 8, on less busy roads by a factor of 4 and on roofs by a 
factor of 1.5. On walls there was no significant change. In situ de- 
contamination tests showed removal of radiocaesium from walls to 
be difficult, but two-thirds of the contamination was removed from a 
tiled roof carrying algae and moss. The use of experimentally- 
derived data in the development of a strategy for decontamination 
of an urban area is illustrated. The approach highlights where 
decontamination would be of greatest benefit in terms of dose re- 
duction, how dose reduction can be achieved in practice and which 
countermeasures are the most cost-effective. 


22833 (EUR-13013/1, pp. 385-406) External exposure from 
airborne radionuclides. Le Grand, J. (CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (FR). Inst. de Protection et de 
Surete Nucleaire); Roux, Y.; Meckbach, R.; Jacob, P.; Hedeman 
Jensen, P.; Thykier-Nielsen, S. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9005113—: 
Seminar on methods and codes for assessing the offsite conse- 
quences of nuclear accidents, Athens (Greece), 7-11 May 1990). 
In Methods and Codes for Assessing the off-site Consequences of 
Nuclear Accidents. Volume 1. 612p. Order Number DE92527023. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Shielding factors have been calculated by the point kernel 
method by Riso National Laboratory for indoor residences in se- 
lected European single-family and multistory houses and outdoor 
residences in built-up urban areas. Parametric variations (thickness 
of outer and inner walls, floors and roofs) have been performed to 
identify the most important factors responsible for affording protec- 
tion indoors against plume gamma radiation. Recommendations 
have been made for representative shielding factors. G S F consid- 
ers three types of buildings: a house of prefabricated parts, a two 
storey semi-detached house, and a houseblock in two different ur- 
ban surroundings. The calculations were performed using the 
Monte Carlo photon transport code SAM-CE. Shielding factors are 
calculated for the living rooms, basements and outside locations of 
the buildings. In France a representative sample of about twenty 
dwellings is defined in each of the 31 French 'departements’ where 
a survey on housing characteristics has been conducted. Using 
Monte-Carlo techniques the shielding factors are calculated in 
these houses. The shielding factor distribution for a radionuclide is 
summarized in each ‘departement’ by a conservative average and 
by the two extreme values: the worst shielded apartment and the 
best one’s. Furthermore two experimental campaigns have been 
made to validate the computer codes. These results are discussed 
not only according to the respective calculation method, but also to 
the considered housing characteristics. The differences which 
come from the methods are not negligible, but they are small com- 
pared to those which come from the housing characteristics. For 
similar main house parameters, a relatively good agreement be- 
tween the results from the different calculation methods is found. 


22834 (EUR-13013/1, pp. 407-422) External exposure from 
deposited radionuclides. Jacob, P. (Gesellschaft fuer Strahlen- 
und Umweltforschung mbH, Muenchen, Neuherberg (DE). Inst. fuer 
Strahlenschutz); Meckbach, R. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9005113-: 
Seminar on methods and codes for assessing the offsite conse- 
quences of nuclear accidents, Athens (Greece), 7-11 May 1990). 











In Methods and Codes for Assessing the off-site Consequences of 
Nuclear Accidents. Volume 1. 612p. Order Number DE92527023. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Several steps in the assessment of the external exposure from 
deposited radionuclides have been improved. The exposure rate 
on lawns can be determined from the deposited activity by multipli- 
cation with dose equivalent-rate factors that have been calculated 
for the organs of three anthropomorphical phantoms. New results 
on migration indicate that the dose rate is less reduced by this 
process than assumed previously. Gamma dose-rates in urban en- 
vironments relative to the gamma-dose rate over a lawn have been 
calculated for seven typical locations and different deposition pat- 
terns. The calculation method has been verified by a measurement 
of the spectral photon fluence in a house which was exposed to a 
6°Co source. For wet depositions location factors for outdoor posi- 
tions have been found to be constant or smoothly decreasing with 
time. For dry depositions relatively large uncertainties arise due to 
the only meagre knowledge on the deposition indoors, on trees 
and in light shafts in front of basement windows. The external ex- 
posure of the public per unit 'S’Cs activity per unit area on a lawn 
is found to be about 60% higher for an assessment for a dry depo- 
sition than for a wet deposition. The model used by UNSCEAR for 
the external exposure after the reactor accident of Chernobyl and 
the default model in COSYMA are found to give results compara- 
ble to the model derived in this paper for dry depositions. 


22835 (EUR-13013/1, pp. 423-432) The importance of de- 
position to skin in accident consequence assessments. Jones, 
J.A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9005113—-: Seminar on methods and 
codes for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The NRPB accident consequence assessment methodology, 
MARC, has been revised primarily to take account of new informa- 
tion on dose-response relationships. Calculations which have been 
carried out to assess the likely importance of the changes show 
that the predicted number of early deaths from a large hypothetical 
accident at a PWR is very sensitive to the assumptions made 
about deposition of radionuclides to skin and clothing, about which 
little is known. This paper reviews what little information is known 
about deposition rates to skin and describes the results of model 
calculations carried out using plausible values for the parameters. 
The predicted expectation value of early deaths increases by about 
an order of magnitude over the range of deposition parameters 
considered here for a large accidental release. The paper contains 
a plea for experimental investigations into the processes of deposi- 
tion to skin. 


22836 (EUR-13013/1, pp. 433-450) Ingress of radioactive 
material into dwellings. Roed, J. (Riso National Lab. Roskike 
(DK)); Goddard, A.J.H. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9005113—: Seminar on 
methods and codes for assessing the offsite consequences of nu- 
clear accidents, Athens (Greece), 7-11 May 1990). In Methods and 
codes for assessing the off-site consequences of nuclear acci- 
dents. Volume 1. 612p. Order Number DE92527023. Source: 
OSTI; NTIS (US Sales Only); INIS. 

People inside buildings will normally obtain some protection 
against airborne pollution originating in the outdoor air. This protec- 
tion will be due to deposition indoors on floors, walls, ceilings and 
furniture, and to filtration during ingress, in cracks, crevices and 
pores in the building structure. A building will also give some pro- 
tection against direct gamma radiation from outdoor deposits on 
the ground and external building surfaces. However, indoor 
deposits, while reducing air exposure, may add to the dose com- 
mitment from direct gamma radiation. Other subsidiary factors such 
as mechanical transport may need to be considered. We used test 
houses for finding factors by which outdoor air concentrations 
exceed those found indoors. Be-7 of cosmogenic origin and associ- 
ated with natural aerosol has been used as a tracer, together with 
radionuclides dispersed in the atmosphere as a result of the Cher- 
nobyl accident. In addition, SF, tracer measurements have been 
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used to measure air exchange rates. Novel experimental arrange- 
ments, to isolate the deposition process, were used. Attention has 
also been given to developing suitable tracers for monodisperse ar- 
tificial aerosols and to means of detecting such aerosols. The use 
of these techniques in studying mechanical transport of particulate 
material is described. The indoor to outdoor airborne concentration 
ratios in a test house during the Chernobyl accident were found to 
be 0.25 for caesium, 0.4 for particulate iodine and 0.5 for 
beryllium-7. Indoor deposition velocities, for a range of radionu- 
clides, ranged from 7 10-5 to 2 10-4 m s-1. Subsequently, aerosol 
deposition measurements were conducted in unfurnished, partly 
furnished and fully furnished houses, using Be-7 as a tracer. 
Measured deposition velocities ranged from 10-5 m s-1 for the un- 
furnished room to 3 10-5 m s-1 for the fully furnished room. 


22837 (EUR-13013/1, pp. 471-490) The modelling of exter- 
nal exposure and inhalation pathways in COSYMA. Brown, J. 
(National Radiological Protection Board (NRPB), Chilton (GB)); 
Simmonds, JR.; Ehrhardt, J.; Hasemann, |. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113-: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 
Following an accidental release of radionuclides to atmosphere 
the major direct exposure pathways of concern are: external 
irradiation from material in the cloud; internal exposure following in- 
halation of material in the cloud; external irradiation from material 
deposited on the ground; and external irradiation due to contami- 
nation of skin and clothes. In addition material resuspended from 
the ground can be inhaled and lead to internal exposure. In this 
paper the way that these exposure pathways are modelled in 
COSYMA is described. At present in COSYMA external exposure 
from deposited material is modelled using a dataset of doses per 
unit deposit of various radionuclides. This dataset, is based on ac- 
tivity deposited on undisturbed soil. The basic data are for doses 
outdoors and shielding factors are used to estimate doses for peo- 
ple indoors. Various groups of people spending different amounts 
of time indoors and out can be considered and shielding factors 
appropriate to three building types can be adopted. A more com- 
plex model has also been developed to predict radiation exposure 
following deposition to different surfaces in the environment. This 
model called EXPURT is briefly described in this paper. Using EX- 
PURT, doses as a function of time after a single deposit have 
been calculated for people living in three types of area. These re- 
sults are described in the paper and compared with those that are 
currently used in COSYMA. The paper will also discuss what future 
work is required in this area and the adequacy of existing models. 


22838 (EUR-13013/1, pp. 569-576) Dactood: a knowledge- 
based system for decision support in case of radiological 
contamination of foodstuffs. Diaz, A. (CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (FR). Inst. de Protection et de 
Surete Nucleaire); Despres, A.; Soulatges, D. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113—: Seminar on methods and codes for assessing the 
offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

In case of radiological contamination of foodstuffs, the introduc- 
tion of a countermeasure has to be justified by balancing its 
advantages and drawbacks, as recommended by ICRP. Also, to 
provide authorities with information about the decision context, it 
has been decided to develop a Decision Support System (DSS). A 
knowledge-based approach is used for the DSS. Indeed, it allows: 
. better modelling thanks to, for instance, object oriented program- 
ming and rules, . ability to introduce more knowledge thanks to an 
easier consistency and validity control of the knowledge base, . 
handling of uncertainties (incomplete, uncertain or evolving knowl- 
edge). The present state of the system is presented. DACFOOD is 
a decision aiding system for contamined foodstuffs, based on a 
knowledge-based approach. A demonstration model has been de- 
veloped in a post-Chernobyl CEC research program. It evaluates 
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the sanitary situation, the alternative actions through costs and san- 
itary effects, and gives information on the decisional background. 


22839 (EUR-13013/1, pp. 577-614) Rade-aid: an opera- 
tional tool for decision-makers. Wagenaar, G. (Netherlands 
organization for applied scientific research, Apeldoorn, (NL)); van 
den Bosch, C.J.H.; Ehrhardt, J.; Steinhauer, C.; Morrey, M.; Robin- 
son, C.A. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (CONF-9005113-—: Seminar on methods and 
codes for assessing the offsite consequences of nuclear accidents, 
Athens (Greece), 7-11 May 1990). In Methods and Codes for As- 
sessing the off-site Consequences of Nuclear Accidents. Volume 1. 
612p. Order Number DE92527023. Source: OSTI; NTIS (US Sales 
Only); INIS. 

If an accidental release of radionuclides occurs, decisions on 
countermeasures are required. Since the making of a decision in- 
volves many competing factors (for instance, the health risk versus 
the costs relating to a countermeasure), the decision-maker faces 
a problem. The aim of the RADE-AID (Radiological Accident DEci- 
sion AlDing) project is the development of a computer decision 
support system which can be used in the formulation of decisions. 
The theoretical background of the decision technique and its meth- 
ods are outlined, together with the practical application of the 
technique in the form of the software package developed. Both the 
benefits of formal techniques and computerized tools in this field 
are discussed. In order to explore the appropriateness of the deci- 
sion technique for the management of radiological emergencies, 
illustrative, but stylized, applications were carried out. Conclusions 
from these applications are discussed. 


22840 (EUR-13298) Survey on education and training of 
medical physicists in the member states of the European 
Community with reference to the patient directive (84/466/ 
Euratom). Schmitt-Hannig, A. (Institut fuer Strahlenhygiene des 
Bundesgesundheitsamtes, Neuherberg (DE)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 79p. 
Contract 88-ET-005. Source: OSTI; NTIS (US Sales Only); INIS. 

Article 5 of Directive 84/466/Euratom mentions the availability of 
a qualified expert in radiophysics to sophisticated departments of 
radiotherapy and nuclear medicine. Since the qualified expert has 
a major and direct role to play in the protection of the patient un- 
dergoing medical examination or treatment involving ionizing 
radiation, his presence in the hospital and the training he has re- 
ceived are considerable aspects of radiation protection in the 
medical domain. The application of Article 5 of Directive 84/466/ 
Euratom is of great importance for the protection of the patient 
undergoing medical examination or treatment involving ionizing ra- 
diation. This report, developed to evaluate the actual application of 
this article, reveals that although in several Member States the 
concept of the qualified expert in radiophysics has already been 
introduced into national law, in practice a need for further harmo- 
nization clearly emerges. On the availability of training facilities, the 
situation in the Community is rather positive, but the formal 
recognition of training and education of medical physicists by gov- 
ernment bodies is still in a developing stage. 


22841 (EUR-13633) Decontamination and dismantling of 
large plutonium-contamined glove boxes. Draulans, J. (Societe 
Belge pour l'industrie Nucleaire, Brussels (BE)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 94p. 
Contracts Fi1D-0024-B;Fl1D-0058. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report describes the work performed in the frame of two 
C.E.C. - Contracts Fl1D-002400-B Decommissioning of very large 
glove boxes and FI1D-0058 Decommissioning of a complex glove 
box structure to be dismounted partially on place. Detailed informa- 
tion is given about each glove box. The selection of the solution 
Transportation of the glove boxes to a specialized dismantling plant 
is justified. The necessary contacts inside the BELGONUCLEAIRE 
MOX plant and between the latter and other organizations are ex- 
plained. The problems of manipulating large gloves are listed and 
the retained solution of building a so called Stiffening frame around 
each glove box is described. Furthermore information is given con- 
cerning required operators time for cleaning, manipulating, packing 
and dismantling together with received doses and quantities of 
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waste produced. Concerning the glove box unit partially to be dis- 
mounted on place, detailed information is given about the way the 
glove boxes have been treated prior to this partial dismantling on 
place and about the way this partial dismantling has been per- 
formed. From these results one can conclude that such a delicate 
task can be performed without major difficulties. Finally information 
is given of the decontamination test of a highly Pu contaminated 
glove box with freon with rather poor results and of the preliminary 
COz blasting tests on non active samples. 


22842 (EUR-13796) Alara from theory towards practice. 
Lochard, J. (Centre d'Etudes sur l’evaluation de la Protection dans 
le domaine Nucleaire, 92 - Fontenay-aux-Roses (FR)); Lombard, 
J.; Stokell, P.J.; Croft, J.R. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. 220p. Contract No 
BI6-F-110-UK. Source: OSTI; NTIS (US Sales Only); INIS. 

The Alara principle states that all exposures shall be kept as low 
as reasonably achievable, economic and social factors being taken 
into account. It is a simple concept - the idea behind it is widely 
used in nearly all spheres of life, i.e. to do the best one can under 
the given circumstances. This book aims to help define what is 
meant by best in the context of radiation protection. It describes a 
procedure that is useful in structuring one’s approach to any partic- 
ular situation where a decision as to the best course of action is 
required. It also provides practical guidance on how the concept 
can be incorporated into radiation protection programmes. This 
book has been written as a reference manual on both the theoreti- 
cal and practical aspects of the subject. But it is especially targeted 
at those involved in radiation protection at the practical level. 


22843 (IAEA-TECDOC-—642, pp. 101-110) Gamma irradiation 
as a quarantine treatment for apples infested with codling 
moth. Burditt, A.K. Jr. (Agricultural Research Service, Yakima, WA 
(United States)). International Consultative Group on Food Irradia- 
tion. Food and Agriculture Organization of the United Nations, 
Rome (italy); International Atomic Energy Agency, Vienna (Austria); 
World Health Organization, Geneva (Switzerland). Mar 1992. 
(CONF-8911330-: inter-American meeting on harmonization of 
regulations related to trade in irradiated foods, Orlando, FL (United 
States), 27 Nov - 1 dec 1989). In Harmonization of regulations on 
food irradiation in the Americas: Proceedings of an inter-American 
meeting held in Orlando, Florida, USA, 27 November - 1 Decem- 
ber 1989. 140p. Order Number DE92629759. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The codling moth, Cydia pomonella (L), is a deciduous fruit pest 
of quarantine importance since it does not occur in Japan and 
some other Pacific areas. Research has been conducted to deter- 
mine if gamma irradiation would be feasible as a treatment to meet 
quarantine requirements imposed by regulatory agencies in coun- 
tries where this pest does not occur. This research has shown that 
exposure of eggs or immature larvae to radiation limited or pre- 
vented their development to larval maturity, pupation or adult 
eclosion, depending upon dose. Research also has shown that 
treatment of mature larvae limited or prevented adult eclosion. At 
some doses, adults that eclosed were abnormal and unable to re- 
produce, or only males eclosed. Application of gamma irradiation 
to codling moth larvae at a high dose rate was more effective in 
preventing eclosion of normal adults than application at a low dose 
rate. 16 refs, 4 tabs. 


22844 (INFO-0205) Feasibility study of the dissolution 
rates of uranium ore dust, uranium concentrates and uranium 
compounds in simulated lung fluid. Robertson, R. (Becquerel 
Laboratories Inc., (Canada)). Atomic Energy Control Board, Ot- 
tawa, ON (Canada). 30 Jul 1986. 99p. Order Number 
DE92626052. Source: OSTI; NTIS (US Sales Only); INIS. 

A flow-through apparatus has been devised to study the dissolu- 
tion in simulated lung fluid of aerosol materials associated with the 
Canadian uranium industry. The apparatus has been experimentally 
applied over 16 day extraction periods to approximately 2g samples 
of < 38um and 53-75um particle-size fractions of both Elliot Lake 
and Mid-Western uranium ores. The extraction of uranium-238 was 
in the range 24-60% for these samples. The corresponding range 
for radium-226 was 8-26%. Thorium-230, lead-210, polonium-210, 
and thorium-232 were not significantly extracted. It was incidentally 





found that the elemental composition of the ores studied varies sig- 
nificantly with particle size, the radionuclide-containing minerals 
and several extractable stable elements being concentrated in the 
smaller size fraction. Samples of the refined compounds uranium 
dioxide and uranium trioxide were submitted to similar 16 day ex- 
traction experiments. Approximately 0.5% of the uranium was 
extracted from a 0.2589 sample of unsintered (fluid bed) uranium 
dioxide of particle size < 38um. The corresponding figure for a 
0.292g sample of uranium trioxide was 97%. Two aerosol samples 
on filters were also studied. Of the 88ug uranium initially measured 
on stage 2 of a cascade impactor sample collected from the yellow 
cake packing area of an Elliot Lake mill, essentially 100% was ex- 
tracted over a 16 day period. The corresponding figure for an open 
face filter sample collected in a fuel fabrication plant and initially 
measured at 288ug uranium was approximately 3%. Recommenda- 
tions are made with regard to further work of a research nature 
which would be useful in this area. Recommendations are also 
made on sampling methods, analytical methods and extraction 
conditions for various aerosols of interest which are to be studied 
in a work of broader scope designed to yield meaningful data in 
connection with lung dosimetry calculations. 


22845 (INIS-mf-13183, pp. 35) Radiation protection metrol- 
ogy at the NAC neutron therapy facility. Hough, J.H. (National 
Accelerator Centre, Faure (South Africa)); Van Rooyen, T.J.; Binns, 
P.J. South African Association of Physicists in Medicine and Biol- 
ogy, Pretoria (South Africa). 1992. 46p. (CONF-9203132-: 32. 
annual summer school and congress of the South African Associa- 
tion of Physicist in Medicine and Biology, Midrand (South Africa), 
9-13 Mar 1992). In SAAPMB summer school and congress. Order 
Number DE92626268. Source: OSTI; NTIS (US Sales Only); INIS. 

Poster presentation. RADIATION PROTECTION/nac cyclotron; 
RADIATION PROTECTION/neutron therapy; NEUTRON DOSIME- 
TRY; PERSONNEL; PHOTONS; PROPORTIONAL COUNTERS; 
RADIATION DOSE DISTRIBUTIONS; RADIATION MONITORS; 
TISSUE-EQUIVALENT DETECTORS 


22846 (INIS-mf-13183, pp. 40) Radiological hazards arising 
from the presence of uranium and thorium in South African 
mines. Guy, M.S.C. (Council for Nuclear Safety, Verwoerdburg 
(South Africa)). South African Association of Physicists in Medicine 
and Biology, Pretoria (South Africa). 1992. 46p. (CONF-9203132-: 
32. annual summer school and congress of the South African Asso- 
ciation of Physicist in Medicine and Biology, Midrand (South Africa), 
9-13 Mar 1992). In SAAPMB summer school and congress. Order 
Number DE92626268. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADIATION HAZARDS/mines; RADIATION HAZ- 
ARDSsthorium; RADIATION HAZARDS/uranium; COAL; GOLD; 
MINERALS; ORES; MINES; THORIUM; URANIUM; RADIATION 
MONITORING; RADIATION PROTECTION; SAND; SOUTH 
AFRICAN ORGANIZATIONS; SULFURIC ACID 


22847 (INIS-mf-13183, pp. 40) Issues associated with the 
demolition of redundant uranium and sulphuric acid plants 
contaminated with nuclear-hazard materials. Lynch, J. (Genmin 
Group Ventilation, Springs (South Africa)). South African Associa- 
tion of Physicists in Medicine and Biology, Pretoria (South Africa). 
1992. 46p. (CONF-9203132-: 32. annual summer school and 
congress of the South African Association of Physicist in Medicine 
and Biology, Midrand (South Africa), 9-13 Mar 1992). In SAAPMB 
summer school and congress. Order Number DE92626268. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. DEMOLITION/sulfuric acid; DEMOLITION/uranium; 
CONTAMINATION; DEMOLITION; URANIUM; DOSE LIMITS; 
EQUIPMENT; GOLD; LICENSING; MINING; PERSONNEL MONI- 
TORING; RADIATION HAZARDS; RADIATION MONITORING; 
RADIATION PROTECTION; RADIOACTIVE MATERIALS; SOUTH 
AFRICAN ORGANIZATIONS; URANIUM OXIDES U308 


22848 (INIS-mf-14043) Biological effects of single HZE- 
particles of the cosmic radiation: Free Flyer Biostack. 
Preliminary final project report. Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). [1989] 18p. (In Ger- 
man). Contract BMFT 01QV492. Order Number DE92528293. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The Free Flyer Biostack is designed as a passive, longer term 
experiment for investigations into the dosimetry of cosmic HZE par- 
ticles (high-charge energetic particles), the effects of single HZE 
particles on isolated biological samples, and the synergistic effects 
of conditions in space, as e.g. zero gravity and presence of a per- 
manent, weakly ionizing component of the cosmic radiation. For 
the experiments summarized in this project report, the AgCi detec- 
tor type developed in Frankfurt has been used, consisting of 
monocrystalline AgCi films, about 130-150 um thick, and doped 
with 5000 ppm of Cd. (DG) With 9 figs. 


22849 (INIS-SU-316/A, pp. 80-86) Peculiarities of the con- 
tamination with radionuclides of the cultured pasture grass of 
the Lithuanian SSR after the Chernoby! accident. Nedvetskajte, 
T.N.; Filistovich, V.I.; Petrulis, R.A.; Dauskurdis, S.|.; Tamulenajte, 
O.P.; Chias, K.V. AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 
1989. 149p. (In Russian). In Atmospheric physics: Collection of 
scientific papers No. 14. Order Number DE92001367. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Data on the contamination of pastures in the Lithuanian SSR 
with 'S"| after the Chernobyl accident are given on the basis of 
measuring the grass samples from the cultured pastures. The pre- 
dominant radionculides on the grass in the north-eastern and 
central parts of Lithuanie were 1°"| and '°Ru, while in its western 
and southern parts the '41Ce, 4Ce, '4Cs, '97Cs and other ra- 
dioisotopes as well as hot particles predominated. The value of the 
grass-milk transfer coefficient was specified. 2 refs.; 5 figs. 


22850 (INIS-SU-316/A, pp. 87-93) Radioactivity of wood fo- 
liage and needies in the Lithuanian SSR after the Chernobyl 
accident. Styro, B.|.; Lukashevichyus, V.V.; Nedvetskajte, T.N.; Fil- 
istovich, V.I.; Chipas, K.V. AN Litovskoj SSR, Vilnius (Lithuania). 
Inst. Fiziki. 1989. 149p. (in Russian). In Atmospheric physics: Col- 
lection of scientific papers No. 14. Order Number DE92001367. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Investigation into wood foliage and needle radioactivity in a num- 
ber of forestries in the Lithuania territory after the Chernobyl 
accident is conducted. Measurements were performed on April, 30, 
1986 and in October-November of the same year. It is shown that 
in the North-East and central parts of the state the specific activity 
of foliage and needle is lower than in the residual territory. Foliage 
and needle in the Southern and South-West regions contains sub- 
stantial quantities of a series of longliving radionuclides and hot 
particles. The investigations conducted prove once again the ability 
of plants to filter the air and retain impurities including radioactive 
ones. Conifers possess a higher ability to filtration than foliage trus. 
3 refs.; 5 figs. 


22851 (INIS-SU-316/A, pp. 142-150) On the causal relation- 
ship between the hard cosmic radiation flux and the rate of 
heart and vascular diseases in Viinius. Zhukas, V.|.; Marchyuka- 
jtene, |.1.; Styro, D.B. AN Litovskoj SSR, Vilnius (Lithuania). Inst. 
Fiziki. 1989. 149p. (in Russian). In Atmospheric physics: Collection 
of scientific papers No. 14. Order Number DE92001367. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The causal relationship beween the hard cosmic radiation flux 
registered by gamma-spectrometers and the rate of heart and vas- 
cular diseases in Vilnius has been investigated. This relationship 
was detected in different quarters of 1980, 1985 and 1986, except 
1984, since no praianged anomalous phenomena were observed 
whithin that year. The phenomena-relating factors are analysed. 
Especially high rates of morbidity take place in cases the negative 
relative amplitudes are observed on the gamma-spectra following 
their positive values during several days in succession. 6 refs.; 3 
figs.; 1 tab. 


22852 (INIS-SU-316/A, pp. 119-126) 7Cs and Sr distri 
bution in edible mushrooms at the territory of the Lithuanian 
SSR. Dauskurdis, S.I.; Tamulenajte, O.P.; Nedvetskajte, T.N. AN 
Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (in Rus- 
sian). In Atmospheric physics: Collection of scientific papers No. 
14. Order Number DE92001367. Source: OST!; NTIS (US Sales 
Only); INIS. 

Results of studying Sr and '°7Cs content in edible mushrooms 
in Lithuania before and after the Chernobyl accident (1984-1986) 
are presented. It is shown that after accident release in 1986 


ERA Vol. 17, No. 8 341 








56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


mushroom contamination with cesium isotopes increased about 4 
times as compared to 1985 and °°Sr activity preserved the same 
level. Radioisotope accumulation in mushrooms after the Cher- 
nobyl accident is studied depending on the mechanical composition 
of soil, pH and Ca quantity. It is ascertained that in carbonate, 
alkaline, reach with Ca and K soils Sr and '97Cs mobility is re- 
duced and their absorption by mushroom is weakened. In light by 
mechanical composition (sandy), depleted by Ca soil °°Sr arrival to 
mushrooms is 2.4 times higher than in soils with high Ca content. 
The quantity of water-soluble °°Sr is maximal in soil with low pH 
and minimal content of exchange Ca. Radioactive contamination of 
mushrooms depends on the terrain relief and type of mushrooms. 
It is shown that radioactive contamination of mushrooms in 1986 
did not exceede the admissible standard. 7 refs.; 4 figs.; 2 tabs. 


22853 (INIS-SU-316/A, pp. 127-131) Investigation of the ra- 
dionuclide concentrations in some edible mushrooms growing 
in the south-eastern part of the Lithuanian SSR. Urbonas, V.A.; 
Yasyulenis, R.Yu.; Stankyavichene, D.R.; Smilgevichyute, D.A.; 
Gudyalis, A.Yu. AN Litovskoj SSR, Vilnius (Lithuania). Inst. Fiziki. 
1989. 149p. (In Russian). In Atmospheric physics: Collection of 
scientific papers No. 14. Order Number DE92001367. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To investigate the consequences of the Chernobyl accident in 
the Lithuanian SSR and radionuclide migration through food 
chains, the radionculide concentrations in the forest ground cover 
and in 28 species of edible mushrooms picked in August- 
September 1986 in the south-eastern part of the Lithuanian SSR 
were measured. The registered activity of 87Cs and 154Cs ranging 
from 1 to 1000 Bqxkg—" reflected episodically the radionuclide ac- 
cumulation processes in edible mushrooms. 2 refs.; 1 tab. 


22854 (INIS-SU-316/A, pp. 137-141) Automatic system for 
investigating radionuclide concentrations in the environment 
of ignalina nuclear power plant. Yasyulenis, R.Yu.; Yablonskas, 
Ya.B.; Krenyavichyus, R.I.; Morkkkelyunas, Yu.Yu. AN Litovskoj 
SSR, Vilnius (Lithuania). Inst. Fiziki. 1989. 149p. (In Russian). In 
Atmospheric physics: Collection of scientific papers No. 14. Order 
Number DE92001367. Source: OSTI; NTIS (US Sales Only); INIS. 

The necessity of an automatic radiation monitoring system for 
measuring radionuclide concentrations in the environment of Ig- 
nalina nuclear power plant has been stated. The aims of operating 
the system are formulated. A layout of sensors within the nuclear 
plant is prepared, the principles of selecting the devices to be used 
are determined. Data acquisition and processing are discussed. It is 
shown that the system may be used for solving the basic problems 
of the anthropogenic effects on the environment. 4 refs.; 4 figs. 


22855 (JAERI-M-91-171) Health physics in JAERI No. 33. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1991. 
319p. (In Japanese). Order Number DE92514958. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the annual report No. 33 (fiscal 1990) are described the activi- 
ties of health physics including radioactive waste management in 
Tokai Research Establishment, Takasaki Radiation Chemistry Re- 
search Establishment, Oarai Research Establishment, Mutsu 
Establishment and Nuclear Ship Mutsu. In all the establishments, 
radiation monitoring in nuclear facilities, individual monitoring, envi- 
ronmental monitoring and maintenance of monitoring instruments 
were carried out as in the previous years. There were no occupa- 
tional exposure exceeding the dose equivalent limit and no release 
of radioactive gaseous and liquid wastes beyond the release limits 
specified according to the regulations. In the environment there 
were observed no abnormal radioactivity due to the facilities. In 
Tokai and Oarai Research Establishment and Mutsu Establishment, 
radioactive waste management including decontamination was car- 
ried out and radioactive solid wastes were stored in the same way 
as in the previous years. Technology developments were made as 
in the previous years for improving the techniques and methods in 
monitoring of individuals, facilities and environment, radiation mea- 
surement instrumentation and also in waste management and 
decontamination. The following works were made in the researches 
of radiation dosimetry, body radioactivity, airborne radioactivity and 
waste disposal. (J.P.N.). 
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22856 (ORAU-90/C-92) Radiation protection technician job 
task analysis manual. Oak Ridge Associated Universities, Inc., 
TN (United States). Mar 1990. 125p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-760R00033. 
Order Number DE92014593. Source: OSTI; NTIS; INIS; GPO Dep. 

This manual was developed to assist all DOE contractors in the 
design and conduct of job task analysis (JTA) for the radiation pro- 
tection technician. Experience throughout the nuclear industry and 
the DOE system has indicated that the quality and efficiency in 
conducting a JTA at most sites is greatly enhanced by using a 
generic task list for the position, and clearly written guidelines on 
the JTA process. This manual is designed to provide this informa- 
tion for personnel to use in developing and conducting site-specific 
JTAs. (VC) 


22857 (PNL-6450-53-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Finch, S.M.; McMakin, 
A.H. (comps.). Pacific Northwest Lab., Richland, WA (United 
States). Mar 1992. 59p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92013975. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that individuals and popu- 
lations could have received from nuclear operations at Hanford 
since 1944. The project is divided into the following technical tasks. 
These tasks correspond to the path radionuclides followed, from 
release to impact on humans (dose estimates): Source Terms, 
Environmental Transport, Environmental Monitoring Data, Demog- 
raphy, Food Consumption, and Agriculture, and Environmental 
Pathways and Dose Estimates. 


22858 (PNL-6450-54-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Finch, S.M.; McMakin, 
A.H. (comps.). Pacific Northwest Lab., Richland, WA (United 
States). Apr 1992. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92015047. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that individuals and popu- 
lations could have received from nuclear operations at Hanford 
since 1944. The project is divided into the following technical tasks. 
These tasks correspond to the path radionuclides followed, from 
release to impact on humans (dose estimates): Source terms, en- 
vironmental transport, environmental monitoring data, demography, 
food consumption, and agriculture, and environmental pathways 
and dose estimates. 


22859 (PNL—7227-HEDR) Milk cow feed intake and milk 
production and distribution estimates for Phase 1: Hanford En- 
vironmental Dose Reconstruction Project. Beck, D.M.; Darwin, 
R.F.; Erickson, A.R.; Eckert, R.L. Pacific Northwest Lab., Richland, 
WA (United States). Apr 1992. 179p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92013305. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides initial information on milk production and 
distribution in the Hanford Environmental Dose Reconstruction 
(HEDR) Project Phase | study area. The Phase | study area con- 
sists of eight countries in central Washington and two countries in 
northern Oregon. The primary objective of the HEDR Project is to 
develop estimates of the radiation doses populations could have 
received from Hanford operations. The objective of Phase | of the 
project was to determine the feasibility of reconstructing data, mod- 
els, and development of preliminary dose estimates received by 
people living in the ten countries surrounding Hanford from 1944 to 
1947. One of the most important contributors to radiation doses 
from Hanford during the period of interest was radioactive iodine. 
Consumption of milk from cows that ate vegetation contaminated 
with iodine is likely the dominant pathway of human exposure. To 
estimate the doses people could have received from this pathway, 
it is necessary to estimate the amount of milk that the people living 
in the Phase | area consumed, the source of the milk, and the type 
of feed that the milk cows ate. The objective of the milk model sub- 
task is to identify the sources of milk supplied to residents of each 
community in the study area as well as the sources of feeds that 
were fed to the milk cows. In this report, we focus on Grade A 
cow's milk (fresh milk used for human consumption). 








22860 (PNL-8071-HEDR) Letter report: Media information 
review, 1991: Hanford Environmental Dose Reconstruction 
Project. Harvey, G.L. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1992. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92013273. Source: OSTI; NTIS; GPO Dep. 

The media information review, requested by the Communications 
Subcommittee of the Technical Steering Panel (TSP), provides a 
general indication of the media’s areas of interests with regard to 
the Hanford Environmental Dose Reconstruction (HEDR) Project. 
This review briefly assesses 24 newspaper and magazine articles 
collected between September 1991 and January 1992 by Pacific 
Northwest Laboratory (PNL). Articles that mention the project, ac- 
tivities closely associated with it, or members of the Panel were 
included in the analysis. Attempts were made to identify general 
categories and issues found within the articles and display the re- 
sults in an order of ranking. This review is unscientific and is not 
meant to display a technical analysis of the materials. 


22861 (PNL—8093-HEDR) Parameters used in the environ- 
mental pathways and radiological dose modules of the Phase | 
air pathway code. Shindle, S.F.; Ikenberry, T.A.; Napier, B.A. Pa- 
cific Northwest Lab., Richland, WA (United States). May 1992. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92014459. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report is a description of work performed for the Hanford 
Environmental Dose Reconstruction (HEDR) Project. The HEDR 
Project was established to estimate radiation doses to individuals 
resulting from releases of radionuclides from the Hanford Site since 
1944, when facilities there first began operating. An independent 
Technical Steering Panel directs the project, which is conducted by 
Battelle staff from the Pacific Northwest Laboratory. The objective 
of Phase 1 of the HEDR Project was to demonstrate through cal- 
culation that adequate models and support data existed or could 
be developed to allow estimation of realistic doses to individuals 
from historical Hanford Site radionuclide releases. The HEDR 


Phase 1 computer code was used to model the transport of iodine- 
131 released to the atmosphere from the Hanford Site facilities, 
through environmental pathways to points of human exposure. Out- 
put from the code was preliminary estimates of doses received by 
members of the public living in the vicinity of the Hanford Site. 
Later project work continues to build upon Phase 1 progress in or- 
der to refine dose estimates. 


22862 (PNL-SA-20021-HEDR) Overview of the Hanford En- 
vironmental Dose Reconstruction Project. Shipler, D.B.; Napier, 
B.A.; Ikenberry, T.A. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-920430— 
89: Intemational high level radioactive waste management 
(IHLRWM) conference: promoting understanding through education 
and communication, Las Vegas, NV (United States), 12-16 Apr 
1992). Order Number DE92012335. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation doses that specific and 
representative individuals and populations may have received as a 
result of releases of radioactive materials from historical operations 
at the Hanford Site. These dose estimates would account for the 
uncertainties of information regarding facilities operations, environ- 
mental monitoring, demography, food consumption and lifestyles, 
and the variability of natural phenomena. Other objectives of the 
HEDR Project include: supporting the Hanford Thyroid Disease 
Study (HTDS), declassifying Hanford-generated information and 
making it available to the public, performing high-quality, credible 
science, and conducting the project in an open, public forum. The 
project is briefly described. 


22863 (SSA-1991-TS—12) Scientific works in 1990. Centre 
de Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1991. 331p. (In French). Order Number DE92530270. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for 15 of the papers in this 
volume. The remaining papers, dealing with biomedical sciences in 
general were considered outside the subject scope of INIS. 
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22864 (SSA-1991-TS—12, pp. 25-26) Positron emission to- 
mography, atraumatic and quantitative method to determinate 
cerebral blood flow after radiation exposure. Destombe, C. 
(CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (FR)); Baratte, 
B.; Doucet, J. Centre de Recherches du Service de Sante des 
Armees, 92 - Clamart (France). 1991. (In French). In Scientific 
works in 1990. 331p. Order Number DE92530270. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Positron emission tomography allows to measure the value of 
cerebral blood flow in primate (Papio anubis) before and after an 
overall gamma radiation of 5 Gy dose (LD 50/30) to have better 
knowledge of the early transient incapacitation. For this dose, the 
cerebral blood flow is modified. In hypercapnia conditions, before 
and after radiation, cerebral blood flow increases. Therefore ves- 
sel's walls would keep its reactivity potential after radiation. 


22865 (SSA-1991-TS—12, pp. 27-28) Effect of acetyl-SDKP, 
an inhibitor of hematopoiesis, in myelosuppressed animals. 
Herodin, F. (Centre de Recherches du Service de Sante des 
Armees, 38 - La Tronche (FR)); Grenier, N.; Janodet, D.; Mestries, 
J.C.; Fatome, M. Centre de Recherches du Service de Sante des 
Armees, 92 - Clamart (France). 1991. (In French). In Scientific 
works in 1990. 331p. Order Number DE92530270. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The hemoregulatory tetrapeptide Acetyl-SDKP could be used as 
a myeloprotector in cancer chemotherapy as well as in radiobiol- 
ogy. It improves the survival rate in lethally irradiated rats 
and stimulates the leucocyte recovery in 1-8-D-arabino- 
furanosylcytosine treated cynomolgus monkeys. 


22866 (SSA-1991-TS—12, pp. 29-30) Effects of GM-CSF on 
the hemostasia parameters of baboons after global mixed 
neutron-gamma Irradiation. Mestries, J.C. (Centre de Recherches 
du Service de Sante des Armees, 38 - La Tronche (FR)); Martin, 
S.; Herodin, F.; Janodet, D.; Fatome, M. Centre de Recherches du 
Service de Sante des Armees, 92 - Clamart (France). 1991. (In 
French). In Scientific works in 1990. 331p. Order Number 
DE92530270. Source: OSTI; NTIS (US Sales Only); INIS. 

In mixed neutron-gamma irradiated baboons at 6 Gy (+/n = 1.1), 
the early administration of GM-CSF at 50 yg/kg/d has led to an 
early and sustained increase in the thrombin time and to a more 
important increase in the plasmatic fibrinogen, this indicating an 
early fibrinolysis and an important inflammatory process. 


22867 (SSA-1991-TS—12, pp. 17-18) Cell death via apopto- 
sis induced in the rabbit brain by ionizing radiation. Gueneau, 
G. (Centre de Recherches du Service de Sante des Armees, 38 - 
La Tronche (FR)); Baille Le Crom, V.; Court, L. Centre de 
Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1991. (In French). In Scientific works in 1990. 331p. Or- 
der Number DE92530270. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Apoptosis: a mode of cell death quite different of necrosis is ex- 
plained. We show that damaged cells observed in our experimental 
irradiations exhibit all the morphological criteria which allow us to 
affirm that these cells die via apoptosis. We underline the impor- 
tance and the significance of this affirmation. 


22868 (SSA-1991-TS—12, pp. 19-20) Quantitative autoradio- 
graphy of muscarine cholinergic receptors and their M, and 
M, subtypes in the rat hippocampus. Influence of a mixed 
neutron-gamma irradiation. Preliminary study. Baille-Le Crom, 
V. (Centre de Recherches du Service de Sante des Armees, 38 - 
La Tronche (FR)); Martin, C.; Veyret, J.; Burckhart, M.F.; Gueneau, 
G.; Gourmelon, P. Centre de Recherches du Service de Sante des 
Armees, 92 - Clamart (France). 1991. (in French). In Scientific 
works in 1990. 331p. Order Number DE92530270. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The muscarine cholinergic receptors and their M, and M2 sub- 
types are studied by quantitative autoradiography in the 
hippocampus of 8 shams and 9 rats exposed to a mixed neutron- 
gamma irradiation at a dose of 8 Gy. 75 minutes post irradiation, 
no significative difference is noted. 


22869 (SSA-1991-TS—12, pp. 21-22) Effects of gamma irra- 
diation on neuromediators uptake by neurones in culture. 
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Multon, E. (Centre de Recherches du Service de Sante des 
Armees, 38 - La Tronche (FR)); Fournier, C.; Fatome, M. Centre 
de Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1991. (In French). In Scientific Works in 1990. 331p. Or- 
der Number DE92530270. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Neurones from mouse mesencephalon in primary culture were ir- 
radiated with 2.5 and 5 Gy ©°Co gamma rays. When irradiation 
takes place just after plating (before cells have anchored on the 
plastic) or 2 hours later (when cells have anchored), there is an im- 
portant decrease in survival and dopamine and GABA uptakes, 
when measured 3 days later. If radiation exposure takes place 3 
days after plating, there are neither cell death nor decrease in me- 
diators uptake. 


22870 (SSA-1991-TS—12, pp. 23-24) Modulation of D, and 
D2. dopaminergic receptors binding after neutron + gamma 
whole-body exposition. Martin, C. (Centre de Recherches du 
Service de Sante des Armees, 38 - La Tronche (FR)); Rubio, |.; 
Gourmelion, P.; Fatome, M. Centre de Recherches du Service de 
Sante des Armees, 92 - Clamart (France). 1991. (In French). In 
Scientific Works in 1990. 331p. Order Number DE92530270. 
Source: OSTI; NTIS (US Sales Only); INIS. 

D, and D2 dopaminergic receptors were studied, in rat striatum, 
through 9H-SCH 23390 and °H-spiperone binding experiments af- 
ter neutron + gamma whole body irradiation at 8 Gy. An early, but 
reversible elevation of D, receptors was described without modifi- 
cation of affinity. Receptors D2 were not affected by this type of 
exposure. 


22871 (SSA-1991-TS—12, pp. 31-32) Effects of GM-CSF on 
the cytohematology after global mixed neutron-gamma Irradia- 
tion in baboons. Mestries, J.C. (Centre de Recherches du Service 
de Sante des Armees, 38 - La Tronche (FR)); Herodin, F.; Grenier, 
N.; Janodet, D.; Martin, S.; Fatome, M. Centre de Recherches du 
Service de Sante des Armees, 92 - Clamart (France). 1991. (In 
French). In Scientific works in 1990. 331p. Order Number 


DE92530270. Source: OSTI; NTIS (US Sales Only); INIS. 

Early administration of GM-CSF at 50 yg/kg/d had no favorable 
influence on the surviving of mixed neutron-gamma irradiated ba- 
boons at 6 Gy (+7/n=1.1). The thrombocytopenia was early, this 
seeming indicate that the treatment was too much early and with a 
too high dose. In the surviving treated animal, the restoration of 
leukocytes and platelets was earlier than in untreated controls. 


22872 (SSA-1991-TS-12, pp. 33-34) Recovery of bone- 
marrow derived GM-CFU in baboons unilaterally exposed to 
neutron-gamma radiation and treated with GM-CSF. Herodin, F. 
(Centre de Recherches du Service de Sante des Armees, 38 - La 
Tronche (FR)); Grenier, N.; Janodet, D.; Mestries, J.C.; Fatome, 
M.; Farese, A.; Mac Vittie, T.J. Centre de Recherches du Service 
de Sante des Armees, 92 - Clamart (France). 1991. (in French). In 
Scientific works in 1990. 331p. Order Number DE92530270. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The unilateral exposure of baboons to a total body mixed 
neutr ma (gamma/n=1.1; 6 Gy) irradiation was characterized 
to be moderately non uniform in dose distribution. Neither the sur- 
vival nor the pattern of recovery of GM-CFU in bone marrow was 
improved by the treatment with human recombinant GM-CSF (50 
pg/kg/day during 3 weeks after irradiation). 


22873 (SSA-1991-TS—12, pp. 35-36) Influence of cellulars 
stimulating fectors on hematopoietic after gamme- 
neutron irradiation. Doucet, J. (CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (FR)); Baratte, B.; Destombe, C.; Fatome, 
M.; Court, L.; Mac Vittie, T.J.; Monroe, R.L.; Catravas, G. Centre 
de Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1991. (in French). In Scientific works in 1990. 331p. Or- 
der Number DE92530270. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Influence of two cellulars stimulating factors, G.C.S.F. and 
G.M.C.S.F. is studied among Primate after gamma-neutron flux ir- 
radiation at 4.6 and 6.5 Gy. Expectation of life is increased among 
treated animals with G.C.S.F. with an earlier and more intensive 
stimulation of leucocytes and thrombocytes. 
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22874 (SSA-1991-TS—12, pp. 37-38) Swine’s platelets volu- 
metric spectrum following a global acute radiation. Doucet, J. 
(CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (FR)); Baratte, 
B.; Destombe, C.; Fourcadet, O. Centre de Recherches du Service 
de Sante des Armees, 92 - Clamart (France). 1991. (in French). In 
Scientific works in 1990. 331p. Order Number DE92530270. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A global acute mixed irradiation on letal dosis (4.6 Gy gamma/ 
neutron = 0.2 and 3.6 Gy gamma/neutron = 1.2) induces volumet- 
ric platelets distribution. Six days after irradiation, the knowledge of 
the distribution’s shapes helps to improve the prognosis function. 
Small platelets prevalency would increase the chances of surviving 
by about 60%. 


22875 (SSA-1991-TS—12, pp. 39-40) Involvement of oxygen 
metabolism during radiation or intoxication by a radiomimetic 
drug. Bienvenu, P. (Centre de Recherches du Service de Sante 
des Armees, 38 - La Tronche (FR)). Centre de Recherches du Ser- 
vice de Sante des Armees, 92 - Clamart (France). 1991. (In 
French). In Scientific works in 1990. 331p. Order Number 
DE92530270. Source: OSTI; NTIS (US Sales Only); INIS. 

Firstly, we present a review of former works, dealing with the 
beneficial effects of hypoxia on the radiosensitivity of tissues and 
whole animals, as well as on the biochemical basis of the oxygen- 
derived free radical effect. Then, we describe our recent method 
aiming at hematopoietic restauration by a short-term treatment 
after chlormethine intoxication, and also present the principle of on- 
going in vitro experiments using some oxidases. 


22876 (SSA-1991-TS—12, pp. 41-42) Experimental irradia- 
tion: new therapeutic attempts. Bienvenu, P. (Centre de 
Recherches du Service de Sante des Armees, 38 - La Tronche 
(FR)); Herodin, F.; Therin, J.Y.; Fontaine, E.; Viret, R.; Laval, J.D.; 
Fatome, M.; Kergonou, J.F. Centre de Recherches du Service de 
Sante des Armees, 92 - Clamart (France). 1991. (In French). In 
Scientific works in 1990. 331p. Order Number DE92530270. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Almitrine, as well as zinc chloride and desferrioxamine, given to 
mice by ip. route about 15 min post-irradiation, might be able to 
counteract the leucopenia as well as the medullar cell depression 
observed on the 72° hour after irradiation. 


22877 (SSA-1991-TS-12, pp. 43-44) Interest of naphty- 
methyl-imidazolidine as radioprotector. Fatome, M. (Centre de 
Recherches du Service de Sante des Armees, 38 - La Tronche 
(FR)); Roman, V.; Laval, J.D.; Mestries, J.C. Centre de Recherches 
du Service de Sante des Armees, 92 - Clamart (France). 1991. (in 
French). In Scientific works in 1990. 331p. Order Number 
DE92530270. Source: OSTI; NTIS (US Sales Only); INIS. 

The naphtyl-methyl-imidazoline presented a significant radiopro- 
tective activity in the mouse, even after the delivery of low doses. It 
enhanced the effect of WR 2721 also injected at low doses. It had 
no adverse effects on the physical performances of the macaque 
at these low dose levels. 


22878 (SSA-1991-TS—12, pp. 45-48) Laser: study of the 
oncogenic expression after exposure to a very short pulsed 
laser radiation at 1064 nm. Dormont, D. (Centre de Recherches 
du Service de Sante des Armees, Centre d’Etudes de Fontenay- 
aux-Roses, 92 (FR)); Freville, T.; Courant, D.; Court, L. Centre de 
Recherches du Service de Sante des Armees, 92 - Cilamart 
(France). 1991. (In French). In Scientific works in 1990. 331p. Or- 
der Number DE92530270. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The aim of this study is to evaluate the capacity of a laser, deliv- 
ering very short pulses in the near infrared spectrum with a high 
pulse ratio frequency, to induce genetic modification on biological 
tissues. The absence of dicentric among chromosomal aberrations 
on human lymphocytes suggests that a repetitive very short pulses 
irradiation has a relatively low capacity to induce genetic abnor- 
malies. The studies of the radiation effects on the cellular growth 
and the oncogenic expression show that the modification, induced 
at the cellular level, do not seem the origin of a cellular transforma- 
tion and a possible mechanism of carcinogenesis. 





22879 (STUK-A-99) Indoor radon and risk of lung cancer: 
an epidemiological study in Finland. Ruosteenoja, E. Finnish 
Centre for Radiation and Nuclear Safety (STUK), Helsinki (Fin- 
land). Mar 1991. 111p. Order Number DE92629699. Source: 
OSTI; NTIS; INIS. 

The main aim of the present study was to establish whether high 
radon concentrations in dwellings in Finland had increased the risk 
of lung cancer. Previous studies had shown an association be- 
tween the a-active radon daughters and elevated lung cancer risk 
among miners. Convincing evidence of the risk among the general 
population exposed to radon indoors was, however, lacking. A 
descriptive analysis was first conducted in an area in southern Fin- 
land with high indoor radon exposure. In 18 rural municipalities this 
analysis yielded no significant correlation between the average 
radon exposure and incidence of male lung cancer. A case-control 
study within a cohort of the same rural population was then 
designed. The data included 238 male cases of lung cancer diag- 
nosed in 1980-85 and 434 controls (390 smokers and 44 
nonsmokers) from the male population. Radon exposure was mea- 
sured, when possible, in all the dwellings occupied by a case or 
control in 1950-1975. Measurements were available for the total 
25-year period, or for a proportion of it, for 164 cases and 334 con- 
trols; for the rest only estimates were available. In spite of the fact 
that the controls were mainly selected among smokers, the amount 
smoked still appeared to be the most important lung cancer risk 
factor in the data, the risk increasing linearly with the quantity of 
cigarettes smoked in a lifetime. The risk of lung cancer was not as- 
sociated with the radon exposure level when the whole data were 
studied. In heavy smokers, however, a positive though not signifi- 
cant, effect on the risk from radon exposure was found. In the 
range of uncertainty the findings do not conflict with most of those 
observed among miners or the general population so far. (orig.). 
22880 (STUK-B-TARO-23) Radiation accidents and abnor- 
mal occurrences in industrial raphy in Finland during 
the period of 1985-1990. Kaituri, M. Finnish Centre for Radiation 
and Nuclear Safety (STUK), Helsinki (Finland). Oct 1991. 17p. (in 
Finnish). Order Number DE92629788. Source: OSTI; NTIS; INIS. 

It is generally agreed that industrial radiography is the most dan- 
gerous practice out of the commonly employed radiation sources in 
industry, medicine, research and training. The literature shows that 
especially radiography with radioisotope sources has caused many 
accidents leading to serious consequences to radiographers and 
other persons. This report covers the abnormal occurrences in Fin- 
land in connection with the industrial radiography during the period 
of 1985 - 1990. Because of the relatively small accounts of gam- 
maradiography devices in Finland, most of the events are involved 
to x-ray radiography. The doses in all of the cases are trivial but 
the causes leading to the events and precautions in order to re- 
duce the risk of the accidents are worth to be discussed. 


22881 
doses from osteotropic down to the milligray 
range and the role of the reverse protraction factor. Mueller, 
W.A. (GSF-Inst. fuer Pathologie, Neuherberg (West Germany)); 
Luz, A.; Linzner, U.; Murray, A.B. California Univ., Davis, CA 
(United States). Lab. for Energy-Related Health Research. [1991]. 
(CONF-9107167-: Joint bone radiobiology workshop, Toronto 
(Canada), 12-13 Jul 1991). In Joint bone radiobiology workshop. 
Topical abstracts. 96p. Order Number DE91017919. Source: 
OSTI; NTIS. 

In a large series of animal experiments over a period of 25 years 
skeletal doses between 0.15-20 Gy of the short-lived radium iso- 
tope %*Ra (half-life 3.6 days) were applied to more than one 
thousand mice (mostly female NMRI). The dose rate was varied in 
an even wider range, from 0.0011 Gy/d to 4.32 Gy/d, by applying 
single and protracted injections. The injection schedule included ir- 
radiation periods from about two weeks (single injections) up to 
nine months. As a general rule longer protraction time resulted in a 
higher osteosarcoma rate (reverse protraction effect) down to a 
mean skeletal dose of about 100 cGy, at which dose the difference 
between single and protracted injection was no longer significant. 
The bone tumor efficiency for a particular skeletal dose could vary 
by as much as a factor of ten. The mean latency period was short- 
ened with higher protraction doses. Although the total incidence of 


(UCD-472-136, pp. 2-5) The oncogenic risk of alpha 
radionuclides 
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osteosarcomas in the single injected and protracted groups on the 
lowest dose did not differ significantly, a significant difference was 
observed after day 800 suggesting that protracted and/or later 
small doses may have a longer lasting effect on the induction of 
osteosarcomas. This effect may also have resulted, at least in part, 
from the contribution of increasing age during the injection period. 
In addition, early occurrence of lymphoma was observed in the 
protracted group on the lowest dose during the injection period, al- 
though no lymphomas were observed in the other two groups at 
this time. In the second half of life the incidence of lymphomas was 
similar in all three groups (single injection, protracted injection, 
controls). 


22882 (UCD-472-136, pp. S12) The influence of age at 
time of exposure to “Pu or %*Ra on retention, d 

survival and tumor induction in Beagles. aula F.W. (Univ. 
of Utah, Salt Lake City (United States)); Miller, S.C.; Lloyd, R.D. 
California Univ., Davis, CA (United States). Lab. for Energy- 
Related Health Research. [1991]. (CONF-9107167-: Joint bone 
tadiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In Joint 
bone radiobiology workshop. Topical abstracts. 96p. Order Num- 
ber DE91017919. Source: OSTI; NTIS. 

The influence of age at injection of 22°Ra or 2*Pu on skeletal 
deposition and local distribution, the pattern of bone tumor forma- 
tion and post-injection survival were studied in parallel short-term 
mechanistic and lifetime toxict 

intravenous injection of 
veniles), 17-19 months (young adults) or 60 months (mature). Data 
from short-term mechanistic-dosimetric studies and from one 
dosage level (41 kBq 22Ra/kg or 11 eee 
each of the toxicity experiments were 
and turnover produced 1 differential initial cau ane a dentuton 
ae ee The highest bone tumor inci- 
dence was seen in the young adult groups. Differences 
observed in bone tumor location between dogs in the same 
group given radium or plutonium and among age groups i 
with either radionuclide, and some of these could be explained by 
differences in local dose distributions (e.g., trabecular vs. cortical 
bone). Cox regression indicated no significant differences in post- 
injection survivals (uncorrected for the different pre-injection 
periods) of Ra-injected groups, but there was a statistically signifi- 
cant difference among the Pu-injected groups. Neutron-induced 
autoradiography showed that differences in the effects of Pu in the 
three age groups were due primarily to the age- and time- 
dependent local distribution of the nuclide. 


22883 (UCD-472-136, pp. 13-16) Com of risk fac 
tors for bone cancer induced by inhaled ™SrCi, and “*Pu0,. 
Griffith, W.C. (Inhalation Toxicology Research Inst., Albuquerque, 
NM ~—e States)); Boecker, B.B.; Gillett, N.A.; Guilmette, R.A.; 
Hahn, F.; Muggenburg, B. California Univ., Davis, CA (United 
States). Lab. for Energy-Related Health Research. {1991}. DOE 
Contract AC04-76EV01013. (CONF-9107167—: Joint bone radiobi- 
ology workshop, Toronto (Canada), 12-13 Jul 1991). in Joint bone 
radiobiology . Topical abstracts. 96p. Order Number 
DE91017919. Source: OST; NTIS. 

The incidence of bone tumors in Beagle dogs that inhaled either 
SrCi, or 8PuO2 are compared using a proportional hazards 
model with a time-dependent radiation dose to the endosteal cells 
of the bone. Three types of relative risk functions that have a con- 
stant relative biological effectiveness (RBE) were considered, and it 
was found that a model using a power of the radiation dose with 
an RBE of 5.4 best described the data. 


22884 (UCD-472-136, pp. 17-22) Comparative radiation- 
induced effects in bone and ocular tissue by “*Ra and Sr 
exposure to Beagles in IiHetime studies. White, R.G. (Univ. of 
California, Davis (United States)); Culbertson, M.R.; Rosenbiatt, 
L.S.; Parks, N.J.; Samuels, J.; Raabe, O.G. California Univ., Davis, 
CA (United States). Lab. for Energy-Related Health Research. 
[1991]. DOE Contract ACO3-76SF00472 ;FG03-89ER60914 ;FG03- 
90ER60925. (CONF-9107167—: Joint bone radiobiology workshop, 
Toronto (Canada), 12-13 Jul 1991). In Joint bone radiobiology 
workshop. Topical abstracts. 96p. Order Number DE91017919. 
Source: OSTI; NTIS. 
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This report describes a portion of a major study sponsored by 
the US Department of Energy (formerly the Atomic Energy Com- 
mission) of the lifetime effects in a special colony of Beagles of 
chronic irradiation of the skeleton and some other tissues by the 
bone-seeking radionuclides Ra and Sr (in combination with 
their respective decay products). The purpose of the lifetime Beagle 
study was to provide the data necessary to understand and predict 
the risks to people in the event of chronic environmental exposure 
at low levels to the fission product radionuclide °°Sr that might be 
present in food. This is the only study of its kind that assumed that 
the radionuclide exposure began in utero prior to birth via the food 
consumed by the mother. Peak body burdens of radionuclide, life- 
time cumulative absorbed radiation dose, survival time, and cause 
of death for each of the 863 Beagles in these studies can be found 
in the data summary tables in the LEHR Final Report (1990). It de- 
scribes the uptake and lifetime retention of skeletally deposited 
®°Sr and 226Ra in these Beagles and discusses the use of the data 
for skeletal dosimetry. The observed number of fetal skeletal sarco- 
mas and total sarcomas (includes incidental and multiple tumors) 
for all of the dogs in these studies are summarized in tables. 


22885 (UCD-472-136, Pp. 23-28) Skeletal uptake and llfe- 
time retention of ®°Sr and 7*Ra in Beagles. Raabe, O.G. (Univ. 
of California, Davis (United States)); Parks, N.J. California Univ., 
Davis, CA (United States). Lab. for Energy-Related Health 
Research. [1991]. DOE Contract AC03-76SF00472 ;FG03- 
89ER60914 ;FG03-90ER60925. (CONF-9107167—: Joint bone 
radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In Joint 
bone radiobiology workshop. Topical abstracts. 96p. Order Num- 
ber DE91017919. Source: OSTI; NTIS. 

This report describes portions of a major study of the lifetime 
effects of chronic skeletal irradiation by the bone-seeking radionu- 
clides *26Ra and Sr in a special colony of Beagles. The focus 
here is on the uptake of those radionuclides by bone during or 
near the end of the period of development of the skeletal system, 
and on the retention of these radionuclides, in combination with 
their respective decay products, through the lifetimes of the ani- 
mals. The study was the first in which feeding of treated food to 
Beagles began in utero and continued until the pups reached 
adulthood (considered to be 540 days of age). A total of 388 dogs, 
with 80 controls, was used in this central experiment. An additional 
15 dogs were fed ®°°Sr throughout life in an ancillary study. Com- 
parison to injection of *°Sr was made possible by injecting a 
separate group of 45 dogs with two similar levels of °°Sr. To estab- 
lish a basis for scaling observations on risk from °°Sr to known 
effects in humans of another important bone-seeking radionuclide, 
226Ra, an additional set of dogs (253 experimental animals with 82 
controls) was exposed by intravenous injection to 22®Ra in a 
manner that simulated exposure of the luminous-dial painters by in- 
gestion of radium paint earlier in this century. Peak body burdens 
of radionuclide, lifetime cumulative absorbed radiation dose, sur- 
vival time, and cause of death for each of the 863 Beagles in these 
studies can be found in the data summary tables in the LEHR 
Final Report. It describes the uptake and lifetime retention of skele- 
tally deposited ®°Sr and 2@6Ra in these Beagles and discusses the 
use of the data for skeletal dosimetry. 


22886 (UCD-472-136, pp. 30-33) The role of age and ge- 
netic background as cofactors in the Is of 
radiation-induced osteosarcoma. Luz, A. (GSF-inst. fuer 
Pathologie, Neuherberg (West Germany)); Mueller, K.; Mueller, 
W.A.; Linzner, U.; Goessner, W.; Hoefler, H.; Erfle, V.; Strauss, 
P.G.; Schmidt, J. California Univ., Davis, CA (United States). Lab. 
for Energy-Related Health Research. [1991]. (CONF-9107167-: 
Joint bone radiobiology workshop, Toronto (Canada), 12-13 Jul 
1991). In Joint bone radiobiology workshop. Topical abstracts. 
96p. Order Number DE91017919. Source: OSTI; NTIS. 

The sensitivity for radiation-induced osteosarcoma increases with 
increasing age at incorporation, as reflected by the earlier appear- 
ance of the tumors. This is shown particularly well with the 
relatively low activity of 37 kBa/kg 22”Thorium (corresponding to 2 
Gy mean skeletal dose). Female NMRI mice received the activity 
at 1, 12 or 18 months of age. The final (corrected) osteosarcoma 
incidence was about 30-40% in all cases, but the mean tumor ap- 
pearance times were 613, 391 and 316 days respectively (Luz et 
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al., 1988). A series of experiments have been concluded that were 
designed to determine the oncogenic risk following incorporation at 
different ages of the short-lived bone-seeking radionuclide 
227Thorium in conjunction with a background exposure to low lev- 
els of a long-lived isotope. Low-level long-term exposure was 
modeled by injecting three month old female NMRI mice with 1.85 
kBa/kg of 227Actinium (mother-nuclide of 227Th), giving a mean 
skeletal dose of 100 cGy per 600 days. At the age of 4 or 12 
months cohorts received an additional treatment with a relatively 
low activity of the short-lived a-emitter 2’Th (mean skeletal a- 
dose burden of 50 cGy, activity 9.25 kBq/kg ““’Th). The rates of 
osteosarcoma development under the different experimental condi- 
tions are summarized. 


22887 (UCD-472-136, pp. 34-39) Occurrence of bone can- 
cer among y adult Beagles given 2 Pu. Lioyd, R.D. (Univ. 
of Utah, Salt Lake City (United States)); Taylor, G.N.; Bruenger, 
F.W.; Angus, W.; Miller, S.C. California Univ., Davis, CA (United 
States). Lab. for Energy-Related Health Research. [1991]. DOE 
Contract AC02-76EV00119 ;AC04-76EV01013. (CONF-9107167-: 
Joint bone radiobiology workshop, Toronto (Canada), 12-13 Jul 
1991). In Joint bone radiobiology workshop. Topical abstracts. 
96p. Order Number DE91017919. Source: OSTI; NTIS. 

Two hundred thirty-five young adult Beagles of both sexes were 
each given a single intravenous injection of 7°Pu-citrate at graded 
dose-levels averaging about 0.026 to 106 kBa/kg when they were 
about 1 1/2 years of age and were maintained for lifespan obser- 
vation. An additional 133 young adult Beagles of both sexes were 
entered into the experiment as control animals. All of these ani- 
mals have now died or have been removed from the colony, and 
the occurrence of skeletal malignancies has been determined from 
histological examination. There were a total of 85 radiographically 
apparent malignant bone tumors in 77 dogs given 2°°Pu, and there 
was one control animal that developed a skeletal malignancy. Most 
of these were osteosarcomas, but there were seven chondrosarco- 
mas of bone, one liposarcoma of bone, and in addition, there was 
one plasma cell myeloma and one ameloblastoma (admantinoma). 
Only those dogs that survived to at least the minimum latent period 
for death with radiation-induced bone sarcoma are included in the 
tabulation. There appeared to be a linear relationship between the 
percent of dogs with bone tumor and the average skeletal dose up 
to a dose of about 1 Gy. All dose-levels with skeletal doses of 
about 2 Gy and greater exhibited close to 100% occurrence. 


22888 (UCD-472-136, . 41-44) Comparison of bone 
lesions induced by inhaled SrCi, or 7*PuO2. Hahn, F.F. (In- 
halation Toxicology Research Inst., Albuquerque, NM (United 
States)); Gillett, N.A.; Boecker, B.B.; Guilmette, R.A.; Muggenburg, 
B.A. California Univ., Davis, CA (United States). Lab. for Energy- 
Related Health Research. [1991]. DOE Contract AC04-76EV01013. 
(CONF-9107167-: Joint bone radiobiology workshop, Toronto 
(Canada), 12-13 Jul 1991). In Joint bone radiobiology workshop. 
Topical abstracts. 96p. Order Number DE91017919. Source: 
OSTI; NTIS. 

Both ®°SrClp and 23®PuO. are radionuclides that have induced 
bone neoplasms in Beagle dogs after inhalation exposure. In this 
paper, the authors compare and contrast the bone tumors induced 
by these two radionuclides. The tumors have emissions with widely 
different energy and linear energy transfer characteristics. Results 
were compared from two large dose-response studies involving 
Beagle dogs that inhaled radionuclides. Details of experimental de- 
sign, exposure methods, husbandry and results of the specific 
experiments have been reported. Because of the differences in the 
solubility of the two radionuclides, different patterns of dose rate to 
the skeleton occurred in the two life-span studies. The ®SrCi, 
translocated rapidly to the skeleton, and little was retained in other 
organs. In the skeleton, the Sr was retained with a half-time of 
over 600 days. Inhaled 2°®PuO, was retained in the lung for a pro- 
longed time with a half-time of greater than 100 days. The total 
numbers of primary bone cancers observed in the two life-span 
studies are shown in tables. 


22889  (UCD-472-136, pp. 45-46) Physicochemical interac- 
tions and tumor induction In bones by Inhaled 2*Pu(NO3),. 
Dagle, G.E. (Pacific Northwest Lab., Richland, WA (United 
States)). California Univ., Davis, CA (United States). Lab. for 





Energy-Related Health Research. [1991]. (CONF-9107167-: Joint 
bone radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In 
Joint bone radiobiology workshop. Topical abstracts. 96p. Order 
Number DE910179T9. Source: OSTI; NTIS. 

Some preliminary results are discussed from a nearly completed 
life-span dose-effects study of dogs exposed by inhalation to a sol- 
uble form of plutonium. Beagle dogs, equally divided by sex, were 
given single 5- to 30-minute nose-only exposures at 18 months of 
age to aerosols of 25°Pu(NO3),. The skeleton had 55% of the final 
body burden of plutonium by 10 years post exposure. The mi- 
crodistribution of Pu in the bones had similarities to intravenously 
injected plutonium. All 5 dogs at the highest dose level (Group 6) 
die with radiation pneumonitis 14 to 41 months after exposure. The 
principal biological effects related to Pu deposited in the skeleton 
were radiation osteosis, characterized by peritrabecular fibrosis, 
and neutropenia. The principal cause of death at dose level Group 
5 was osteosarcoma, which occurred in 17 of 20 dogs that died or 
were euthanized 34 to 92 months after plutonium exposure. Radia- 
tion osteosis, neutropenia and lung tumors were also significant 
lesions in dose level Group 5. Bone tumors (generally well differen- 
tiated osteosarcomas) have now occurred in 10 of 19 dogs from 
dose level Group 4, and in 1 of 14 dogs from dose level Group 3, 
that have die up to 13 years after exposures. Lung and bile duct 
tumors have also occurred in these two dose-levels, but neutrope- 
nia was absent. 


22890 (UCD-472-136, pp. 47-53) Radiation-induced bone 
marrow disorders after internal contamination. Van Den 
Heuvel, R. (SCK-CAN/VITO, Mol (Belgium)); Schoeters, G. Califor- 
nia Univ., Davis, CA (United States). Lab. for Energy-Related 
Health Research. [1991]. (CONF-9107167—: Joint bone radiobiol- 
cay workshop, Toronto (Canada), 12-13 Jul 1991). In Joint bone 
workshop. Topical abstracts. 96p. Order Number 
DE91017519. Source: OSTI; NTIS. 
This paper summarizes some studies on effects of a-emitters on 
stromal cell functions. Cell culture techniques are often used. Due 
to the in vitro conditions, cells are pushed to proliferate and differ- 


entiate. Damage which may remain latent in vivo during the long 
latency period before the tumor becomes manifest, may be ex- 
pressed early in vitro. A way for measuring the capacity of marrow 


stromal cells to support haemopoiesis is provided by in vitro long- 
term bone marrow cultures (LTC) which illustrate the requirement 
for the development of a stromal microenvironment before 
haemopoiesis can be established. Qualitative changes in the stro- 
mal cell population were studied after radiocontamination of Balb/c 
mice with “47Am. The microenvironment of the bone marrow dis- 
plays a high sensitivity to a-irradiation, with regard to its function in 
haemopoiesis and in osteogenesis. Changes to the stromal cells 
have been observed at the same dose range which induces bone 
tumors and leukemia. The nature and significance of these 
changes have to be further explored. 


22891 (UCD-472-136, pp. 54-58) The induction of myeloid 
leukemia in CBAH mice by alphe-particile emitters. Humphreys, 
E.R. (MRC Radiobiology Unit, Oxfordshire (United Kingdom)); 
Stones, V.A. California Univ., Davis, CA (United States). Lab. for 
Energy-Related Health Research. [1991]. (CONF-9107167—: Joint 
bone radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In 
Joint bone radiobiology . Topical abstracts. 96p. Order 
Number DE91017919. Source: OsT!; NTIS. 

An early experiment showed that myeloid leukemia could be in- 
duced in CBA/H mice by 2*Ra and indicated that, for a range of 
injected amounts of 224Ra below that which caused a maximum 
yield of osteosarcoma, the incidence of myeloid leukemia was 
greater than that of osteosarcoma. A larger experiment set up prin- 
cipally to investigate this observation is now nearing completion and 
is confirming this early indication. Results are presented for single 
injection experiments and multiple injection experiments; and more 
recently, an investigation of the distribution and short term effects 
on the offspring of plutonium-239 administered to pregnant mice. 


22892 (UCD-472-136, pp. 60-66) Examination of 
thick-section confocal microscopy as a tool for the histomor- 
phometric analysis of bone. Parks, N.J. (Univ. of California, 
Davis (United States)); Bogucki, T.M.; Magliano, D.J.; Taylor, K.T.; 
Rao, T.B.; Bartfai, K.K.; Pinkerton, K.E.; Stover, S.M.; Pool, R.R.; 
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Seibert, J.A. California Univ., Davis, CA (United States). Lab. for 
Energy-Related Health Research. [1991]. (CONF-9107167—: Joint 
bone radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In 
Joint bone radiobiology workshop. Topical abstracts. 96p. Order 
Number DE91017919. Source: OSTI; NTIS. 

The authors have examined the potential utility of confocal mi- 
croscopy as part of an effort to evaluate the deposition patterns of 
potentially interesting bone-seeking radi or toxic 
radioactive agents in Beagles and to characterize these patterns in 
a way that the radiation doses or toxic agent dosage delivered to 
the skeleton might be more easily modeled. In separate studies, 
they have looked at the deposition of '®Ho-labeled pharmaceuti- 
cals and found that their deposition patterns were amendable to 
description with the same models heretofore used for various 
bone-seeking radionuclides. In other work, they are examining the 
relationship in skeletal tissue between the apparent densities that 
can be obtained from computerized tomographic (CT) scanners 
and the direct measurement of mass via neutron activation analy- 
sis. The CT method has the potential advantage of reducing 
skeletal dissection effort and the capability of providing a record of 
macroscopic bone morphology down to a thickness of about 
300-400 um, and at the same time providing an index of surface- 
to-skeletal tissue mass ratios in bone. In this abstract, they 
describe efforts to employ a combination of confocal microscopy 
and ultra-milling technology to efficaciously address the biological 
issues and the technical difficulties that require acquisition of the 
multi-megabyte quantities of data and their storage. 


22893 (UCD-472-136, pp. 67-73) Overview of osseous 
sue findings from the lifespan carcinogenesis studies: From 
whole animals to molecules. Miller, S.C. (Univ. of Utah, Salt 
Lake City (United States)); Jee, W.S.S.; Bruenger, F.B.; Lloyd, 
R.D.; Taylor, G.N. California Univ., Davis, CA (United States). Lab. 
for Energy-Related Health Research. [1991]. (CONF-9107167-: 
Joint bone workshop, Toronto (Canada), 12-13 Jul 
1991). In Joint bone radiobiology workshop. Topical abstracts. 
96p. Order Number DE91017919. Source: OSTI; NTIS. 

This summary presents some of the findings from the *Ra and 
23°Py lifespan carcinogenesis studies in Beagle dogs and dis- 
cusses these findings relative to the tissue, cellular and molecular 
biology of osseous tissues. This report attempts to integrate some 
of the dosimetric and pathological findings with current understand- 
ing of the factors that may influence carcinogenesis (and 
non-carcinogenic pathologies) at the various levels of biological or- 
ganization. Emphasis is placed on the findings from the *2Ra 


study, as this study has recently been completely reviewed and 
verified. 


22894 (UCD-472-136, pp. 75-79) Bone tumors and myelo- 
proliferative diseases in 224-radium treated patients. Goessner, 
W. (GSF-inst. fuer Pathologie, Neuherberg (West Germany)); Wick, 
R.R. California Univ., Davis, CA (United States). Lab. for Energy- 
Related Health Research. [1991]. (CONF-9107167—: Joint bone 
radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In Joint 
bone radiobiology workshop. Topical abstracts. 96p. Order Num- 
ber DE91017919. Source: OSTI; NTIS. 

A total of 1,472 alkylosing spondylitis patients were included in a 
study of health effects of radiotherapy. The patients, a majority of 
whom were treated during the years 1948-1975, had received one 
series of 10 weekly injections of about 1 MBq of radium-224 each. 
This represents a cumulative alpha-dose of 0.50 Gy to the marrow- 
free skeleton of a 70 kg man. Causes of death were ascertained in 
532 of the patients as of 1990. Skeletal diseases and disorders of 
the hematopoietic and lymphatic system observed to date are tabu- 
lated. These include malignant tumors of bone, bone marrow, and 
myeloproliferative diseases. The increased rate of leukemias corre- 
sponds with results from animal experiments with bone seeking 
alpha-emitters given at very low dose rates, lower than those found 
to cause bone tumors. 


22895 (UCD—472-136, pp. 80-83) Bone marrow ablation 
with Ho-166 pharmaceuticals as preparation for bone marrow 
transplants. Parks, N.J. (Univ. of California, Davis (United 
States)); Kawakami, T.; Avila, M.; White, R.; Cain, G.; Moore, P.F. 
California Univ., Davis, CA (United States). Lab. for Energy- 
Related Health Research. [1991]. (CONF-9107167-: Joint bone 


ERA Vol. 17, No. 8 347 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In Joint 
bone radiobiology workshop. Topical abstracts. 96p. Order Num- 
ber DE91017919. Source: OSTI; NTIS. 

Bone marrow ablation is required preparation for leukemia pa- 
tients where bone marrow transplantation is to be the therapeutic 
modality. Presently, the total body irradiation that is used produces 
appreciable morbidity in terms of radiation sickness, but an evenly 
distributed dose to marrow. The authors have shown in Beagles 
that bone-seeking radiolanthanide (Ho-166, t,;2 = 25 h, 1.8 MeB 
beta, carrier added) phosphonic acid chelates can be used to com- 
pletely ablate bone marrow with little morbidity. The research plan, 
incorporating bone marrow ablation with bone-seeking radionu- 
clides and in vitro purging of aspirated leukemic marrow for use in 
autologous marrow transplants, is presented. Phosphonic acid 
complexes of Sm-153 also localize in the skeleton and have found 
use in the palliation of bone pain. However, the dose distribution is 
uneven because these radiopharmaceuticals distribute according to 
available surface; 2-4 times the skeletal average in trabecular vs 
cortical bone. Thus, the marrow dose can vary. The authors’ re- 
search group and the Radiation Interactions Division of NIST have 
announced the discovery that beta radiation-induced excited elec- 
trons are trapped in the hydroxyapatite mineral of bone and 
provide a potential direct dosimetric method for marrow dose when 
combined with routine bone marrow (and included bone) biopsies. 
The overall research plan sets the hypothesis that reduced morbid- 
ity marrow ablation can be successfully followed by bone marrow 
transplantation (BMT) with autologous marrow purged in vitro by 
antibody-targeted alpha emitters. 


22896 (UCD-472-136, pp. 84-88) The distribution of trabec- 
ular and cortical bone tissue and fatty and non-fatty marrow in 
the human skeleton: Age, sex, race. Gong, J.K. (State Univ. of 
New York, Buffalo (United States)); Glomski, C.A.; Deverin, C.M.; 
Tamburlin, J. California Univ., Davis, CA (United States). Lab. for 
Energy-Related Health Research. [1991]. (CONF-9107167-: Joint 
bone radiobiology workshop, Toronto (Canada), 12-13 Jul 1991). In 
Joint bone radiobiology workshop. Topical abstracts. 96p. Order 
Number DE91017919. Source: OSTI; NTIS. 

The purpose of this investigation is to conduct a complete, 
definitive structural analysis of the individual bones (e.g., scapula, 
clavicle) that comprise the human skeleton of individuals in anthro- 
pologic groups, and quantify their content of readily fractionable 
constituents (aqueous, fatty, non-fatty organic, volatile inorganic 
and non-volatile inorganic). Based on the relative apportionment of 
trabecular and cortical ash, the composition of fresh (intact, natural 
state) spongy and compact bone, as well as the fatty and non-fatty 
(i.e., red) marrow will be derived for all bones comprising the 
skeleton. The method of assay is essentially a gravimetric one, be- 
ginning with the water-displacement technique of Archimedes to 
assess the overall volume of each bone followed by a measure- 
ment of the weight loss for each extracted constituents until all five 
have been weighted. These quantities, it should be noted, are inter- 
convertible to volumes or mass by simply multiplying or dividing by 
their specific gravity (gm/cc) which has already been established 
for each constituent. Thus, all of the components of the cancellous 
bone, cortical bone, and fatty (yellow) and non-fatty (red) marrow 
will be presentable in terms of grams or cc, percent volume or per- 
cent mass, or other combinations of weight and volume. The data 
should constitute an initiation of a set of standard bone and mar- 
row values that could evoive into a reference source for biomedical 
research and development or for use in basic investigation. Such a 
‘reference human skeleton’ will present the quantity of every con- 
stituent (listed above ) of both the spongy and compact bone as 
well as the red and yellow marrow of the human skeleton. 


22897 (UCRL-JC—108024) Bliodosimetry of lonizing radia- 
tion in humans using the glycophorin A genotoxicity assay. 
Jensen, R.H.; Langlois, R.G.; Grant, S.G.; Bigbee, W.L. Lawrence 
Livermore National Lab., CA (United States). 26 Jul 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Health and Human Services, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. Grant CA48518. (CONF- 
9107136-11: 9. International Congress of Radiation Research 
(ICRR) conference, Toronto (Canada), 7-12 Jul 1991). Order Num- 
ber DE92011974. Source: OSTI; NTIS; INIS; GPO Dep. 
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Our assay for determining somatic mutations in humans detects 
variant erythrocytes that occur as a result of in vivo allele loss at 
the glycophorin A (GPA) locus in erythroid precursor cells in the 
bone marrow. This gene codes for a cell surface sialoglycoprotein 
that occurs in two allelic forms, named the M and N forms, and is 
codominantly expressed on erythrocytes in peripheral blood of peo- 
ple who are heterozygous at the GPA locus. With our assay, which 
is performed only on GPA(MN) heterozygotes, we are able to de- 
tect rare variant erythrocytes that have lost expression of one of 
the two GPA alleles. Two different variant cell types are detected. 
one termed Nv variant cells, is hemizygous. Such cells might arise 
by mutation, deletion or inactivation of the GPA(M) allele or loss of 
chromosome carrying that allele in erythroid precursor cells. Our 
assay also detects homozygous variant erythrocytes that have lost 
expression of the GPA(M) allele and express the GPA(N) allele at 
twice the heterozygous level. These NN variant cells would be 
generated by chromosomal loss and duplication, gene conversion 
or mitotic recombination in erythroid precursor cells. The GPA as- 
say requires expression of GPA(N) thus, guaranteeing that all 
variant cells are capable of normally expressing this cell surface 
antigen. The result of this assay is an enumeration of the 
frequency of Nv and NN variant cell types for each individual ana- 
lyzed. Such variant cell frequencies provide a measure of the 
quantity of somatic cell mutations that have occurred at the GPA 
locus. If the relationship between the mutations expressed at the 
GPA locus and the onset of cancer induced by radiation can be 
developed, this assay may serve as an effective monitoring method 
for people at high risk for exposure to ionizing radiation with a can- 
cer risk estimation linked to the results of this monitor. 


22898 (WSRC-MS-92-072) Internal dosimetry of tritium. 
LaBone, T.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 79p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9203144—1-Vugraphs: DOE occupational internal dosimetry and 
CINDY training course, Gainesville, FL (United States), 12-13 Mar 
1992). Order Number DE92013255. Source: OSTI; NTIS; GPO 
Dep. 
Tritium is an interesting radionuclide from the perspective of inter- 
nal dosimetry because of the wide variety of chemical compounds 
in which it can appear, its unusual routes of entry into the body, 
and its ability to exchange with stable hydrogen in surrounding ma- 
terial. In this report the internal dosimetry of tritium compounds is 
reviewed, with emphasis on methods of evaluating bioassay data 
following chronic and acute intakes. The assumptions and models 
used in the derivation of Annual Limits on Intake (ALI) and Derived 
Air Concentrations (DAC) for tritium are also discussed. 
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Refer also to citation(s) 20663, 20815, 22543, 22544, 22545, 
22546, 22609, 22613, 22620, 22623, 22707, 22708, 22814 


22899 (CONF-920389-Abst., pp. 1, Paper 29) Seasonal and 
spatial patterns in stable carbon and nitrogen isotopes in con- 
trasting environments on Walker Branch Watershed. Garten, 
C.T. Jr. (Oak Ridge National Lab., TN (United States)). Oak Ridge 
National Lab., TN (United States). Mar 1992. From 3. annual 
Walker Branch watershed research conference; Oak Ridge, TN 
(United States); 26-27 Mar 1992. In Third annual Walker Branch 
Watershed research symposium. Program and abstracts. 53p. Or- 
der Number DE92010786. Source: OSTI; NTIS. 

The ratio of CO. assimilation in net photosynthesis (A) to water 
loss in transpiration (E) at the level of the leaf can be estimated 
from foliar °C/'2C ratios (6'5C). Consistent with theory, deciduous 
leaves from xeric ridges and slopes on Walker Branch Watershed 
exhibit more positive 6'°C-values than those from mesic valley 
bottoms, and in comparisons between years with contrasting pre- 
cipitation, leaf 5'°C in xeric habitats is significantly more negative 
in a year with above normal precipitation. However, the authors’ 
studies show that species, topographic position, canopy position, 





and time of sampling are important sources of variation in leaf 
61°C. Additional studies were undertaken in 1991 to examine in 
greater detail the seasonal variability associated with both '°C/12C 
and '®N/'4N ratios in tree leaves. Leaves were sampled during 
spring, summer, and autumn from different species growing on a 
xeric ridge near the site of the planned throughfall displacement 
experiment, and from a mesic floodplain along the East Branch of 
Walker Branch. Leaf 5'°C-values at both sites decreased signifi- 
cantly from spring to summer, indicating that A/E was higher in the 
spring than summer or that fractionation in leaf C isotopes had oc- 
curred during biochemical changes associated with leaf aging. 


22900 (DOE/METC—91/6123-Vol.1, pp. 168-175) Biological 
conversion of synthesis gas. Gaddy, J.L. (Univ. of Arkansas, 
Fayetteville (United States)); Clausen, E.C.; Ackerson, M.D. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Aug 1991. DOE Contract FG21-90MC27225. (CONF-9108116- 
Vol.1: 11. annual gasification and gas stream cleanup system 
contractor's review meeting, Morgantown, WV (United States), 13- 
15 Aug 1991). In Proceedings of the eleventh annual gasification 
and gas stream cleanup systems contractors review meeting. Vol- 
ume 1. 375p. Order Number DE92001101. Source: OSTI; NTIS. 

Past research has shown that hydrogen can be produced biolog- 
ically from synthesis gas components. The anaerobic bacterium, 
Rhodospirillum rubrum, carries out the water gas shift reaction, 
converting CO and water into CO. and Hz. It has also been found 
that biological processes may be used to remove sulfur gas com- 
pounds such as H2S and COS from synthesis gas. The objectives 
of this research are six-fold: to isolate, characterize and optimize 
bacterial cultures to achieve simultaneous hydrogen production and 
sulfur gas removal; to determine the mass transfer and intrinsic ki- 
netic parameters; to conduct bioreactor studies to demonstrate 
process feasibility and define operating conditions; to evaluate the 
biological synthesis gas conversion under limiting conditions; to de- 
termine process scale-up parameters; and to conduct process 
economic evaluations. Because the rate of Co uptake by R. 
rubrum was found to be somewhat low in comparison to the rates 
of other CO-utilizing bacteria, four additional members of the Rho- 
dospirillaceae family were screened for their ability to produce Hp: 
Rhodospirillum tenue, Rhodopseudomonas palustris, Rhodopseu- 
domonas gelatinosa, and Rhodomicrobium vanniellii. Four 
CO-utilizing bacteria were tested for their ability to degrade COS in 
the presence of CO: Peptostreptococcus productus, Eubacterium 
limosum, Clostridium Ijungdahlii, and Rhodospirillum rubrum. Re- 
sults to date are presented. 


22901 (ETDE-mf—0792081, pp. 105-110) Studies on the 
mineral paragenesis of pit dusts and Its influence on the cyto- 
toxicity of quartz. Struebel, G. (Giessen Univ. (Germany). Inst. 
fuer Angewandte Geowissenschaften). Ministerium fuer Wirtschaft, 
Mittelstand und Technologie des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany); Steinkohlenbergbauverein, Essen (Ger- 
many). 1989. 329p. (In German). In Results of studies on dust 
abatement and silicosis prevention in coal mining. Order Number 
DE90792081. Source: OSTI; NTIS (US Sales Only). 

A method was developed based on the measurement and modi- 
fication of the surface structure of quartz to study the influence of 
the accompagnying minerals of pit dusts on the cytotoxic behaviour 
of respirable (alveolar) quartz particles. This method allows the 
alterations in surface acidity of quartz after the reaction to be de- 
termined even in pit dusts which mostly are available in extremely 
low quantities. Nevertheless it leads to analogous results as proven 
be previous measurements using coulometric titration. This indi- 
cates a reduction of surface acidity of fine dust fractions of a 
reference quartz to be correlated with a reduced cytotoxicity for 
alveolar macrophages. Just like pure clay mineral phases, 
reactions with pit dusts of different compositions result in a differ- 
entiated reduction of pH values. (orig.). 


22902 (NEI-DK-853) Air pollution effects on forests 
examined by manipulation of the forest ecosystem. Energimin- 
isteriets Energiforskningsprogram. Miljoe og restprodukter. 
Rasmussen, L.; Hansen, K. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Oekologi og Miljoelaere. Jan 1992 46p. Con- 
tract ENS-1323/89-1. Order Number DE92518871. Source: OSTI; 
NTIS (US Sales Only). 
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EFP-89. 

The Danish part of a cooperative European research effort on 
experimental manipulation of forest ecosystems in Europe is de- 
scribed. The aim was to quantify the biogeochemical cycling of 
elements, turnover of biomass and the effects of atmospheric 
deposition on forest ecosystems under vayring atmopsheric deposi- 
tion loads, soils, and environmental conditions. Studies on 
input-output ion balances have been performed in a Norway spruce 
plantation at Klosterhede, Lemvig (Denmark), since 1983. !n 1987/ 
88, manipulations of the ecosystem started by establishing re- 
search plots, where the atmospheric input of strong acids to the 
soil has been removed by a roof construction under the canopy. 
Under the roof, experimental plots were established with optimal ir- 
rigation, optimal nutrition and irrigation (fertigation), and drought. 
After 3-4 years of experimental manipulations the change of atmo- 
spheric input of ions to the experimental plots has only as yet 
changed the ion fluxes in the soil and the soil solution chemistry to 
a minor extent. But significant biological response on the biota are 
seen. Experimentally created drought periods during the summer 
period have shown a significantly negative effect on tree growth 
and canopy relations (needle loss and cone production). Drought 
has a negative effect on forest vitality, whereas removal of strong 
acids from air pollution in combination with a small change in the 
hydrological and biogeochemical cycles has a positive effect on the 
vitality of the forest ecosystem. It is not clear if the removal of 
Strong acids alone will improve the ecological conditions for the 
ecosystem. (AB) (86 refs.). 


22903 (NEI-DK-858) Ventilation needs in buildings - estab- 
lishment of a rational basis for demands from the authorities: 
Phase 2. Children’s institutions. Pejtersen, J.; Clausen, G.; 
Fanger, P.O. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varme- og Klimateknik. Apr 1991 36p. (In Danish). Order 
Number DE92518879. Source: OSTI; NTIS (US Sales Only). 

Ten kindergartens were investigated in order to determine the 
pollution load from material sources, ventilations systems and per- 
sons. Measurements were based on judgements given by a trained 
panel of experts, measurements of air change, moisture and air 
movement as well as of carbon dioxide, carbon monoxide and total 
volatile organic vapours. With the help of questionnaires the extent 
and characteristics of irritating symptoms experienced by personnel 
and the children were examined. Average pollution loads were on 
average 0.07 olf (2 square meters floor area) from materials, - 0.32 
olf (2 square meters floor area) from ventilation systems, and 0.38 
olf from persons. Pollution from 244 children aged 3-6 years the 
extent of pollution was 1.2 olf per child, in relation to the chikiren’s 
natural niveau of activity. (AB) (12 refs.). 


22904 (NEI-DK-859) Ventilation needs in bulldings - estab- 
lishment of a rational basis for demands from the authorities: 
Phase 1. Offices and community rooms. Part 3: Air quality 
and irritating symptoms experienced by a panel of experts and 
personnel. Pejtersen, J.; Clausen, G.; Fanger, P.O. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og Kli- 
mateknik. Jan 1991 47p. (In Danish). Order Number DE92518864. 
Source: OSTI; NTIS (US Sales Only). 

Based on the results of questionnaires sent out to employees in 
12 town halls in Denmark, the various forms of irritations caused 
by the indoor climate, and the opinions of the personnel with re- 
gard to the indoor air quality, were investigated. At the same time 
a trained panel of experts gave their opinion on the air quality in 
the town halls. Several types of measurements were taken in se- 
lected rooms. The investigation showed a relation between the 
quality of the air as actually experienced by the panel and the oc- 
currence of general symptoms such and tiredness, a feeling of 
heaviness in the head, headaches, nausea, dizziness and a feeling 
of being unwell experienced by the employees. The measurements 
taken by the panel did not correlate with the judgements of the 
panel of experts of the air quality, nor could the variations beween 
the symptoms of employees from one town hall to the other be ex- 
plained in relation to the measurements taken. In connection with 
the investigation a simple method was developed for quantification 
of the pollution sources in the building. By using this method the 
pollution load was determined in nine of the buildings. (AB). 
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22905 (WSRC-TR-91-474-1) F/H Area ETF effluent (H-016 
outtall) Ceriodaphnia survival/reproduction test, test date: De- 
cember 12, 1990. Specht, W.L.; Stephens, J. Westinghouse 
Savannah River Co., Aiken, SC (United States). Aug 1991. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE92014237. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This toxicity test was conducted to determine if the effluent from 
the F/H area of Savannah River Plant, affects the survival or repro- 
duction of the test organisms during a seven day period. The test 
involved exposing the text organisms ceriodaphnia, to a series of 
dilutions of the effluent. At each dilution the survival and reproduc- 
tion of ten test organisms was recorded. Each effluent dilution was 
compared to a control set of test organisms. Survival data were 
analyzed by Fisher's Exact Test and the Trimmed Spearman- 
Karber method to determine the effluent concentration necessary 
to cause statistically significant (p=0.05) mortality. Reproduction 
data was analyzed for normality, homogeneity of variance and 
equality of replicates among dilutions to determine appropriate sta- 
tistical test for analysis of statistical differences in reproduction 
among dilutions. Results are summarized. 


57 HEALTH AND SAFETY 
Refer also to citation(s) 20897, 21116, 23300, 23307 


22906 (BfS-KT—2/92) Latest scientific and technological 
knowledge of human-reliability quantification - December 
1991. Berg, H.P.; Schott, H. Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Fachbereich Kerntechnische Sicherheit. Feb 
1992. 49p. (In German). Order Number DE92521554. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Again an again real incidents and accidents show that human 
factors may seriously affect the safety of plants. This is also true 
for, e.g. nuclear facilities. The major methods which are used to 
quantify the reliability of humans are described. These methods are 


applied in the framework of German and international risk analy- 
ses. Since in probabilistic safety analyses data bases are of great 
importance of the, however, naturally very difficult quantitative eval- 
uation of human errors, the study also discusses the present limits 
to the treatment of human misbehavior in safety analyses. (orig.). 


22907 (FEMA-218) Preparedness of hazardous materials 
emergencies in railyards: Guidance for railroads and adjacent 
communities. Argonne National Lab., IL (United States). Sep 
1991. 115p. Sponsored by Federal Emergency Management 
Agency, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE92007533. Source: OSTI; NTIS; GPO 
Dep. 

Railroads are a key part of the distribution system for hazardous 
materials and, thus, much hazardous material passes through rail- 
yards en route to intermediate or final consumers. While the vast 
majority of these materials are shipped without incident, both the 
number of shipments and the nature of the materials themselves 
dictate that railyards and surrounding communities be prepared to 
respond quickly and effectively to emergencies. This report con- 
tains information on 11 emergency preparedness functions and 
150 guidance recommendations. 


22908 (UCRL-ID-109106) Guidelines for the selection of 
chemical protective clothing: 1991 Update: Performance, 
availability, and sources of chemical protective clothing. John- 
son, J.S. (ed.) (Lawrence Livermore National Lab., CA (United 
States)); Schwope, A.D.; Goydan, R.; Herman, D.S. (eds.). 
Lawrence Livermore National Lab., CA (United States). [1991]. 
451p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE92014839. 
Source: OSTI; NTIS; GPO Dep. 

The selection, acquisition, and use of chemical protective 
clothing (CPC) at Department of Energy (DOE) facilities require up- 
to-date data and information on the performance, availability, and 
sources of such clothing. There are hundreds of types and more 
than one hundred principal manufacturers of CPC. Information on 
CPC is published in manufacturers’ brochures and the technical lit- 
erature. These information sources, however, have no standard 
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format or terminology for describing products or the results of 
product testing. Furthermore, the literature and information is con- 
tinually changing and growing. Consequently, DOE's industrial 
hygienists and safety specialists are frequently confounded in their 
efforts to provide effective CPC to workers, by they in the field, the 
laboratory, or the plant. In recognition of the many advances and 
changes that have occurred and of the need to provide current in- 
formation to its health and safety staff, the DOE has updated and 
modified the key appendices of the Guidelines/Chemical Protective 
Clothing. The updates appendices compose the majority of this up- 
date document, wherein they are called Sections. Each Section 
begins with a description of its format, content, abbreviations, units, 
and links with other Sections, as appropriate. 


5701 Real Accidents 


Refer also to citation(s) 20943, 21355, 21357, 21359, 21544, 
21559, 22558, 22573, 22575, 22576, 22577, 22578, 22579, 22580, 
22581, 22582, 22583, 22650, 22651, 22655, 22721, 22726, 22727, 
22728, 22748, 22824, 22825, 22826, 22827, 22850 
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Refer also to citation(s) 20821, 20828, 20835, 20836, 20837, 
20840, 20841, 20842, 20850, 20851, 20861, 20901, 20906, 20908, 
20911, 20983, 21006, 21007, 21008, 21009, 21010, 21011, 21019, 
21020, 21033, 21061, 21062, 21088, 21093, 21771, 21960, 22064, 
22533, 22547, 22548, 22550, 22584, 22587, 22595, 22600, 22603, 
22608, 22616, 22621, 22630, 22670, 22690, 22712, 22720 


22909 (ETDE/JP-mf—92526112, pp. 12-15) Tectonic history 
of sedimentary basins (large-scale R and D). Kimura, K. (Japan 
National Oil Corp., Tokyo (Japan)). Japan National Oil Corp., Tokyo 
(Japan). 15 Oct 1991. 476p. (In Japanese). In Record of TRC’s 
(Technology Research Center of Japan National Oil Corporation) 
activities in the fiscal year 1990. Order Number DE92526112. 
Source: OSTI; NTIS (US Sales Only). 

Chronological measurements were carried out on formation and 
growth process of sedimentary basins in several points in Japan. 
The measuring methods included appraisals of thin rock pieces, 
the potassium-argon method, fission-track method, diatom fossil 
analyses and Radiolaria fossil analyses. The sedimentary basins 
taken up for the measurements were those in the central and east- 
ern parts of Hokkaido, Yamaguchi-Kobe, San-in and Hokuriku 
regions. Hokkaido and the northern part of West Japan were se- 
lected as the sedimentary basin models. The number of sample 
was 16 for thin rock piece preparation, 10 for the chronological 
measurement by means of the potassium-argon method, 60 for the 
chronological measurement by means of fission-track method, 85 
for the diatom fossil analyses, and 95 for the Radiolara fossil anal- 
yses. Chronologies for each region and fossils were estimated from 
these results, with inter-bed inconsistency confirmed in some parts. 
Descriptions are given that the Engaru-Obihiro structural line in 
Hokkaido continues collisions since the 45 Ma, and the Philippine 
Sea plate is thought to have resumed sinking in the Ryukyu 
trench-South Sea trough as observed from the sedimentary basin 
model for the northern part of West Japan. 2 tabs. 


22910 (ETDE/JP-mf-92526112, pp. 16-24) Techniques for 
interpretation and reconstruction of reservoir development.: 
Sandstone reservoir. Isoe, Y. (Japan National Oil Corp., Tokyo 
(Japan)); Shimamoto, T.; Minezaki, T.; Obata, M.; Iwata, T. Japan 
National Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japan- 
ese). In Record of TRC’s (Technology Research Center of Japan 
National Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

A field survey was conducted with the purpose of obtaining data 
required for developing a simulation model for reservoir rock forma- 
tion process. The study comprises the identification of correlation 
between the result of analyses on particle distribution and proper- 
ties of the sampled boring core specimens and the sedimentation 
phases, and of the delta by means of high-resolution sound wave 
exploration for very shallow ocean. Such property data were ob- 
tained as central particle size, degrees of sorting, distortion, 





porosity and permeability from the 199 sampled cores. These data 
were used to discuss the reservoir rock characteristics of sands in 
the deltas and surrounding sedimentary phases and the relation 
between the sedimentary facies and the transportation modes of 
sediments. However, the former discussion indicated low correla- 
tion as a whole among the property data, and the latter discussion 
provided some difficulty in identifying prominent distribution patterns 
by sedimentary phase from the sands. In the sound wave investi- 
gation in which reflective faces were noted, the survey area (the 
Lake Biwa in Japan) was divided into nine acoustic units in the 
lake underground. Seven among the nine units indicated existence 
of sediments believed to be deltas as analyzed from the acoustic 
characteristics of flat face patterns and internal structures. 12 figs. 


22911 (ETDE/JP-mf-92526112, pp. 25-32) Techniques tor 
interpretation and reconstruction of reservoir dev: 
Carbonate rock reservoir. Tsuji, Y. (Japan National Oil Corp.., 
Tokyo (Japan)); Matsuda, H.; Honda, N.; Baba, T.; Obata, M.; Sao- 
tome, J.; Yamamura, T. Japan National Oil Corp., Tokyo (Japan). 
15 Oct 1991. 476p. (in Japanese). In Record of TRC’s (Technology 
Research Center of Japan National Oil Corporation) activities in the 
fiscal year 1990. Order Number DE92526112. Source: OSTI; 
NTIS (US Sales Only). 

The study was intended to obtain data relating to sedimentation 
and diagenesis of carbonate sediments, and develop simulation 
models to analyze formation process of carbonate rock reservoir 
rocks. The area surveyed was the lrabu Island, Japan. Submarine 
topographic survey, side scanner survey, uni-boom survey and bot- 
tom sediment survey were carried out, which drew a conclusion that 
the sedimentation cycle of the Ryukyu lime stone in this region was 
formed corresponding to the glacial sea level variation. To clarify 
the initial diagenesis of carbonate rocks, investigations were car- 
ried out on chemical compositions of the ground water, rain water 
and sea water in the region. Taking into consideration the precipita- 
tion and evaporation based on the changes in ion concentration 
because of interactions between rocks and waters, calculations 
were made on the increase in porosity due to dissolution in venti- 


lating zones, which resulted in 1% per 6,000 years. Experiments 
were continued on the changes in porosity as a result of mechani- 
cal compaction actions, and it was confirmed that the changes 
depend on the particle size and pressure rising speed, and that 
two mechanisms of re-arrangement and fracture exist. 6 figs. 


22912 (NUREG/CR-4753-Vol.5) Canadian Seismic Agree- 
ment: Annual report, July—June 1990: Volume 5. Wetmiller, R.J. 
(Geological Survey of Canada, Ottawa, ON (Canada)); Lyons, J.A.; 
Shannon, W.E.; Munro, P.S.; Thomas, J.T.; Andrew, M.D.; La- 
pointe, S.P.; Lamontagne, M.; Wong, C.; Anglin, F.M.; Adams, J.; 
Cajka, M.G.; McNeil, W.; Drysdale, J.A. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; 
Canadian Commercial Corp., Ottawa, ON (Canada); Geological 
Survey of Canada, Ottawa, ON (Canada). May 1992. 42p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO. 

This is a progress report of work carried out under the terms of a 
research agreement entitled the “Canadian Seismic Agreement’ 
between the US Nuclear Regulatory Commission (USNRC), the 
Canadian Commercial Corporation and the Geophysics Division of 
the Geological Survey of Canada (GD/GSC) during the period from 
July 01, 1989 to June 30, 1990. The “Canadian Seismic Agree- 
ment” supports generally the operation of various seismograph 
stations in eastern Canada and the collection and analysis of 
earthquake data for the purpose of mitigating seismic hazards in 
eastern Canada and the northeastern US. The specific activities 
carried out in this one-year period are summarized below under 
four headings; Eastern Canada Telemetred Network and local net- 
work developments, Datalab developments, strong-motion network 
developments and earthquake activity. During this period the first 
surface fault unequivocably determined to have accompanied a 
historic earthquake in eastern North America, occurred in northern 
Quebec. 


22913 (PNL-SA-16752) Structural analysis of the central 
Columbia Plateau utilizing radar, digital topography, and mag- 
netic data bases. Thiessen, R.L. (Washington State Univ., 
Pullman, WA (United States). Dept. of Geology); Eliason, J.R.; 
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Johnson, L.K.; Brougher, C.W.; Foley, M.G.; Beaver, D.E. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1991. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830 ;FG06-87ER13796. (CONF-920846—1: 
International conference on basement tectonics, Butte, MT (United 
States), 8-12 Aug 1992). Order Number DE92006722. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Interest in the Hanford site (Washington) as a nuclear produc- 
tion, power, and waste disposal site has led to generation of a vast 
quantity of geophysical and remote sensing data sets of the central 
Columbia Plateau. To data, these various studies, including at least 
13 independent magnetic linear and image lineament studies, have 
not been adequately correlated. Therefore, these studies provide a 
unique opportunity to compare and contrast the viability of the dif- 
ferent geophysical and remote sensing techniques. The geology of 
the central Columbia Plateau is characterized by subdued topogra- 
phy and limited outcrop, with most of the exposure concentrated in 
localized folded/faulted mountains (the Yakima folds) and along 
river canyons. In order to efficiently compare lineament data bases, 
we have written an automated computer routine that correlated lin- 
eaments that are within a user specified distance of each other. 
The angle between their trends has to be less than an input maxi- 
mum separation angle. If more than two lineament maps exist for 
the area, the analyst may also specify the minimum number of 
times each structure must be seen. The lineament correlation rou- 
tine was applied to data bases of all aeromagnetic linears as well 
as lineaments seen on radar and a digital elevation model DEM 
image. Geologic structures align with a set of three-dimensional 
planar structures identified with our Geologic Spatial Analysis 
(GSA) system. The GSA analysis is based upon computer auto- 
mated detection of valley bottoms as defined by a DEM. 


22914 (SAND-92-0364C) Propagation of dissolution/ 
precipitation waves in porous media. Novak, C.F. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9205156—-1: NATO-Advanced 
Study Institute summer school on migration and fate of poliutants 
in soils and subsoils, Basilicata (Italy), 24 May - 6 jun 1992). Order 
Number DE92013426. Source: OSTI; NTIS; GPO Dep. 

The transport of a chemically reactive fluid through a permeable 
medium is governed by many classes of chemical interactions. Dis- 
solution/precipitation (D/P) reactions are among the interactions of 
primary importance because of their significant influence on the 
mobility of aqueous ions. In general, D/P reactions lead to the prop- 
agation of coherent waves. This paper provides an overview of the 
types of wave phenomena observed in one-dimensional (1D) and 
two-dimensional (2D) porous media for systems in which mineral 
D/P is the dominant type of chemical reaction. It is demonstrated 
that minerals dissolve in sharp waves in 1D advection-dominated 
transport, and that these waves separate zones of constant chemi- 
cal compositions in the aqueous and mineral phases. Analytical 
solutions based on coherence methods are presented for solving 
1D advection-dominated transport problems with constant and 
variable boundary conditions. Numerical solutions of diffusion- 
dominated transport in porous media show that sharp D/P fronts 
occur in this system as well. A final example presents a simple 
dual-porosity system with advection in an idealized fracture and 
solute diffusion into an adjacent porous matrix. The example illus- 
trates the delay of contaminant release from the 2D domain due to 
a combination of physical retardation and chemical retardation. 


22915 (UCRL-ID-110121) On subduction zone earthquakes 
and the Pacific Northwest seismicity. Chung, Dae H. Lawrence 
Livermore National Lab., CA (United States). Dec 1991. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92014091. Source: 
OSTI; NTIS; GPO Dep. 

A short review of subduction zone earthquakes and the seismic- 
ity of the Pacific Northwest region of the United States is provided 
for the purpose of a basis for assessing issues related to 
earthquake hazard evaluations for the region. This review of seis- 
motectonics regarding historical subduction zone earthquakes and 
more recent seismological studies pertaining to rupture processes 
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of subduction zone earthquakes, with specific references to the Pa- 
cific Northwest, is made in this brief study. Subduction zone 
earthquakes tend to rupture updip and laterally from the hypocen- 
ter. Thus, the rupture surface tends to become more elongated as 
one considers larger earthquakes (there is limited updip distance 
that is strongly coupled, whereas rupture length can be quite 
large). The great Aleutian-Alaska earthquakes of 1957, 1964, and 
1965 had rupture lengths of greater than 650 km. The largest 
earthquake observed instrumentally, the My 9.5, 1960 Chile Earth- 
quake, had a rupture length over 1000 km. However, earthquakes 
of this magnitude are very unlikely on Cascadia. The degree of 
surface shaking has a very strong dependency on the depth and 
style of rupture. The rupture surface during a great earthquake 
shows heterogeneous stress drop, displacement, energy release, 
etc. The high strength zones are traditionally termed asperities and 
these asperities control when and how large an earthquake is gen- 
erated. Mapping of these asperities in specific subduction zones is 
very difficult before an earthquake. They show up more easily in in- 
versions of dynamic source studies of earthquake ruptures, after 
an earthquake. Because seismic moment is based on the total 
radiated-energy from an earthquake, the moment-based magnitude 
Mwy is superior to all other magnitude estimates, such as M_, mp, 

pL: Ms, etc Probably, just to have a common language, non- 
moment magnitudes should be converted to My in any discussions 
of subduction zone earthquakes. 
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22916 (ORNL-6689) Physics division progress report for 
period ending September 30 1991. Livingston, A.B. (ed.). Oak 
Ridge National Lab., TN (United States). Mar 1992. 279p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92014907. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses research being conducted at Oak Ridge 
National Laboratory in physics. The areas covered are: Holifield 


Heavy lon Research Facility; low/medium energy nuclear physics; 
high energy experimental physics; the Unisor program; experimen- 
tal atomic physics; laser and electro-optics lab; theoretical physics; 
compilations and evaluations; and radioactive ion beam develop- 
ment. (LSP) 


6611 Classical and Quantum Mechanics 
Refer also to citation(s) 22413, 23018 


22917 (CEA-N-2684) Symmetrical Monte Carlo method for 
the Boltzmann equation resolution. Desvilettes, L. CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). Dec 
1991. 37p. (In French). Order Number DE92530269. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author proposes a resolution method of Boltzmann equation, 


well adapted at vectorial architecture and intended to be introduced 
in computer code. 


22918 (DOE/ER/25019-25) Nonlinear resonance: Perfor- 
mance report, August 1, 1989-November 30, 1991. Kevorkian, 
J. Washington Univ., Seattle, WA (United States). Dept. of Applied 
Mathematics. [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-86ER25019. Order Number 
DE92014313. Source: OSTI; NTIS; GPO Dep. 

This report discusses research concentrated on slowly varying 
nonlinear oscillatory systems. Some of the topics discussed are; 
adiabatic invariants and transient resonance in very slowly varying 
hamiltonians systems; sustained resonance in very slowly varying 
hamiltonian systems; free-electron lasers with very slow wiggler ta- 
per; and bursting oscillators. (LSP) 


22919 (DOE/ER/40028-T1) Research on the Einstein- 
Podolsky-Rosen paradox: Final report. Piccioni, O.; Mehlhop, 
W.; Wright, B. California Univ., San Diego, CA (United States). Jun 
1989. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AS03-81ER40028. Order Number 
DE92015028. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report discusses the following: The analysis of the singlet 
state of separate fermions proves that the EPR contradicts QM. 
The violation of special relativity. The Schroedinger equation and 
the EPR. The conservation of angular momentum. The proposal of 
collapse. The factorization of the spin states. The superposition 
principle. No paradox exists within the theory. The original state of 
Einstein et al is not a valid example of the EPR, and it seems im- 
possible to construct a valid linear momentum example. This is 
another indication that the EPR contradicts QM. Actions at a dis- 
tance, the model of Einstein et al for particles with mass, and Bell's 
inequalities and their physical meaning. 


22920 (FNAL/C—92/41-A) Two perspectives on a decoher- 
ing spin. Albrecht, A. Fermi National Accelerator Lab., Batavia, IL 
(United States). 13 Feb 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC02-76CH03000. Grant NAGW-2381. (CONF-9109371-1: Work- 
shop on time asymmetry, Mazagon (Spain), 30 Sep - 4 oct 1991). 
Order Number DE92013021. Source: OSTI; NTIS; INIS; GPO Dep. 

| study the quantum mechanics of a spin interacting with an en- 
vironment. Although the evolution of the whole system is unitary, 
the spin evolution is not. The system is chosen so that the spin ex- 
hibits loss of quantum coherence, or “wavefunction collapse,” of 
the sort usually associated with a quantum measurement. The sys- 
tem is analyzed from the point of view of the spin density matrix 
(or “Schmidt path”), and also using the consistent histories (or de- 
coherence functional) approach. 


22921 (IC—91/337) nonlinear oscillatory problem. Zhou 
Qingqing. Intemational Centre for Theoretical Physics, Trieste 
(Italy). Oct 1991. 8p. Order Number DE92630203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We have studied the nonlinear oscillatory problem of orthotropic 
cylindrical shell, we have analyzed the character of the oscillatory 
system. The stable condition of the oscillatory system has been 
given. (author). 6 refs. 


22922 (IC-91/347) Eigenvalues and eigenvectors for the 
twisted Dirac operator over SU(N,1) and Spin(2N,1). Galina, E. 
(FAMAF, Cordoba (Argentina)); Vargas, J. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1991. 22p. Order Number 
DE92630204. Source: OSTI; NTIS (US Sales Only); INIS. 

Let X be a symmetric space of non compact type whose isome- 
try group is either SU(n,1) or Spin(2n,1). Then the Dirac operator D 
is defined on L?-sections of certain homogeneous vector bundles 
over X. Using representation theory we obtain explicitly the eigen- 
values of D and describe the eigenspaces in terms of the discrete 
series. (author). 6 refs. 


22923 (IC-91/368) The class of the paths in the Feynman 
path integral on the phase space. Fiziev, P.P. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Dec 1991. 7p. Order 
Number DE92630205. Source: OSTI; NTIS (US Sales Only); INIS. 

The class of the paths in Feynman phase space path integral is 
being investigated and justified. An infinite dimensional group of 
homotopical transformations of the phase space paths, which make 
the classical action invariant, is being discovered. A factorization of 
the volume of this group in the path integral is being proposed. 
(author). 7 refs. 


22924 (IC-91/382) On the measurement of time-dependent 
quantum phases. Barut, A.O. (international Centre for Theoretical 
Physics, Trieste (Italy)); Bozic, M.; Klarsfeld, S.; Maric, Z. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1991. 33p. 
Order Number DE92630206. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have evaluated the exact (Pancharatnam) phase differences 
between the final state | y(t) > and various initial states for a spin 
1/2-particle in a rotating magnetic field B(t). For the initial states | 
n; Bg(0) >, which are eigenstates of the spin component along the 
direction of the initial effective field B,,(0), the exact phase has an 
energy dependent part, and an energy independent part. It is 
shown that these states | n; B,,(0) > are cyclic and their corre- 
sponding Aharonov-Anandan phases are evaluated. In the adiabatic 
limit we discuss different choices of time-dependent bases and the 





relationship between the exact phase, the Born-Fock-Schiff phase 
and Berry's phase. We propose experiments (neutron) to verify 
separately the exact and the adiabatic evolution laws, as well as to 
measure the adiabatic phases associated with different choices of 
time-dependent basis vectors. (author). 37 refs, 5 figs, 1 tab. 


22925 (IC—-91/394) Finite group actions and elliptic genera. 
Devoto, J.A. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1991. 34p. Order Number DE92630207. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We study the modular properties of a formal power series of el- 
liptic operators that correspond to the S'-equivariant index of a 
hypothetical Dirac operator on loop spaces of a manifold twisted by 
the action of a group. We also show that this interpretation leads to 
a natural construction of Virasoro equivariant vector bundles over 
the loop space of points fixed under the action of the group. (au- 
thor). 15 refs. 


22926 (IC—-92/25) On an electromagnetic vortex in total re- 
flection. Rosu, H. International Centre for Theoretical Physics, 
Trieste (Italy). Feb 1992. 9p. Order Number DE92630208. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The circulatory wave discovered long ago by Wolter in total re- 
flection is interpreted as a vortex of the scalar theory of Green and 
Wolf. (author). 17 refs. 


22927 (IS-T-1599) Quantum wave modeling on highly par- 
allel distributed memory machines. Nayar, N. Ames Lab., IA 
(United States). 18 May 1992. 119p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE92014507. Source: OSTI; NTIS; GPO Dep. 

Parallel computers are finding major applications in almost all 
scientific and engineering disciplines. As interesting area that has 
received attention is quantum scattering. Algorithms for studying 
quantum scattering are computation intensive and hence suitable 
for parallel machines. The state-of-the-art methods developed for 
uniprocessors require the computation of two Fast Fourier Trans- 
forms (FFTs) at each time step. However, the communication 
overhead in implementing FFTs make them an expensive operation 
on distributed memory parallel machines. The focus of this disser- 
tation is the development of efficient parallel methods for studying 
the phenomenon of time-dependent quantum-wave scattering. The 
methods described belong to the class of integral equation meth- 
ods, which involve the application of a repeated sequence of very 
short time step propagations. Free propagation of a wavepacket is 
most easily handied in the so-called momentum representation 
whereas the effect of the potential is most easily obtained in the 
coordinate representation. The two representations are Fourier 
Transforms of each other. The algorithm presented eliminates the 
computation of FFTs by performing the propagation totally within 
the coordinate representation. The communication required is only 
with the nearest neighbors and is load balanced, thus making the 
algorithm suitable for distributed memory parallel machines. Imple- 
mentation results on the nCUBE hypercube and comparison with 
standard FFT methods are also presented. 


22928 (ITP-89-54) Renormalized theory of low-frequency 
hydrodynamic fluctuations in plasmas. Sitenko, A.G.; Sosenko, 
P.P. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1989. 39p. Order Number DE92630209. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The basic statement of the renormalized statistical theory of low- 
frequency hydrogynamic fluctuations in magnetized plasmas are 
formulated. Stationary fluctuation spectra are calculated with ac- 
count for the nonlinear interaction of fluctuations within the context 
of the theory developed for the general case of electromagnetic 
interaction. It is demonstrated that electromagnetic effects may in- 
fluence essentially the spectral characteristics of the convective 
fluctuations and the relevant anomalous transport in plasmas. 82 
refs. 


22929 (KlYal-89-8) The development of modulational inste- 
bility of inhomogeneous plasma near the lon-ion hybrid 
resonance. Davydova, T.A.; Lashkin, V.M. AN Ukrainskoj SSR, 
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Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1989. 19p. (in Rus- 
sian). Order Number DE92630211. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Modulational instability of inhomogeneous plasma near the ion- 
ion hybrid resonance is analytically investigated. The thresholds 
and the growth rates of the instability are obtained. The saturation 
level of fluctuations on the nonlinear stage of the instability devel- 
opment is estimated. This instabilities can lead to the formation of 
the tails on the particles distribution function. This can distort the 


process of plasma heating in central region of plasma column. 23 
refs.; 4 figs. 


22930 (KIYal-89-13) 0*—0* radiation transitions. 
Zheltonozhskij, V.A.; Kolomiets, V.M.; Kondrat’ev, V.N.; Kharlanov, 
V.B. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1989. 19p. (In Russian). Order Number DE92630210. 
Source: OSTI; NTIS (US Sales Only); INIS. 

0*-—-0* nuclear +-transitions via an electronic shelld are investi- 
gated experimentally and theoretically. Measurements were made 
for the 1760 keV E0-transition of ®°Zr. Relative probabilities of the 
-decay, as compared to internal conversion are n=(5+2)x10~’ for 
nonshifted frequency and 1=10~-® for the frequency shifted on K- 
shell binding energy. Different processes contributing on 0*-—-0* 
one-photon + transition are discussed. Theoretical evaluations are 
compared with the experimental data. 17 refs.; 2 figs. 


22931 (SAND-91-2786C) Scalable parallel molecular dy- 
namics on MIMD supercomputers. Plimpton, S.; Heffelfinger, G. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9204106-5: Scalable high per- 
formance computing conference, Williamsburg, VA (United States), 
26-29 Apr 1992). Order Number DE92015041. Source: OSTI; 
NTIS; GPO Dep. 

We present two parallel algorithms suitable for molecular dynam- 
ics simulations over a wide range of sizes, from a few hundred to 
millions of atoms. One of the algorithms is optimally scalable, offer- 
ing performance proportional to N/P where N is the number of 
atoms (or molecules) and P is the number of processors. The im- 
plementation of the algorithms on three MIMD parallel! computers 
(nCUBE 2, Intel Gamma, and Intel Delta) and their performance on 
a standard benchmark problem as compared to vector and SIMD 
implementations are discussed. We also briefly describe the 
integration of one of the algorithms into a widely-used code appro- 
priate for modeling defect dynamics in metals via the Embedded 
Atom Method. 
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22932 (CONF-9011136-, pp. 199-222) ECRIPAC: A new 
concept for the production and acceleration to very high ener- 
gies of multiply charged lions using an ECR plasma. Geller, R. 
(Centre d'Etudes Nucleaires, Grenoble (France)); Golovanivsky, K.; 
Melin, G. Oak Ridge National Lab., TN (United States). Jan 1991. 
From 10. international workshop on electron cyclotron resonance 
ion sources (ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. 
In Proceedings of the 10th international workshop on ECR ion 
sources. 380p. Order Number DE91010494. Source: OSTI; NTIS; 
INIS. 

A concept of a new ECR device aimed to produce pulsed beams 
of ions accelerated up to 0.5 GeV/nucleon without the help of any 
conventional accelerator is exposed. The main idea is the conjunc- 
tion of two fundamental physical principles experienced formerly in 
the PLEIADE and GYRAC devices. With the new concept the 
authors propose to produce, using a very compact device, high en- 
ergy ion beams with energies and intensities adequate for particle, 
nuclear and atomic physics as well as for modern technologies and 
medicine. 


22933 (CONF-9011136-, pp. 251-257) Production of lon 
beams by using the ECR plasmas cathode. Tamba, Moritake 
(RIKEN, Saitama (Japan)); Ikegami, Kumio; Akari, Kouichirou; 
Amemiya, Hiroshi. Oak Ridge National Lab., TN (United States). 
Jan 1991. From 10. international workshop on electron cyclotron 
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resonance ion sources (ECRIS); Knoxville, TN (United States); 1-2 
Nov 1990. In Proceedings of the 10th international workshop on 
ECR ion sources. 380p. Order Number DE91010494. Source: 
OSTI; NTIS; INIS. 

An electron beam is extracted from a compact ECR plasma 
toward a discharge chamber, where a high density plasma is gen- 
erated by the electron beam as the cathode. Under a low pressure 
of a reactive gas, the dense plasma can be maintained efficiently 
in the continuous operation mode. In order to investigate the mech- 
anism of the beam-plasma interaction, the electron energy 
distribution is Measured by a Langmuir probe according to the 
Druyvesteyn method. Next, the above system is constructed in a 
larger scale. The ECR plasma is generated by applying the 
whistler mode and the second plasma is generated with the ECR 
beam source as the cathode. lon beams are extracted from the 
plasma in the second chamber. 


22934 (CONF-9011136-, pp. 317-319) An ECR source for 
negative ions production. Dugar-Zhabon, V.D. (Patrice Lumumba 
Univ., Moscow (USSR)); Golovanivsky, K.S.; Reznikov, D.V. Oak 
Ridge National Lab., TN (United States). Jan 1991. From 10. inter- 
national workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

The basis of modern sources of negative ions, in particular of 
hydrogen, are surface or volume mechanisms of negative ions for- 
mation. In the first case negative ions are created on a cathode 
with low work function thanks to the double capture of electrons by 
a positive ion. In the second case negative ions are produced in 
the plasma volume thanks to dissociative attachment of electrons 
to vibrationally excited molecules. In this work an anomalously in- 
tensive generation of H~ ion in ECR-source is observed. It can't 
be explained by the mechanisms mentioned above. The observed 
facts are interpreted. 


22935 (CONF-9011136-, pp. 363-365) A 10 GHz electron- 
cyclotron-resonance (ECR) ion source for lon-electron and 
lon-atom collision studies. Liehr, M. (Univ. Giessen, (West Ger- 
many)); Schlapp, M.; Salzborn, E. Oak Ridge National Lab., TN 
(United States). Jan 1991. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th Interna- 
tional Workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

In order to extend the investigations in the field of electron-ion 
collision studies involving ions in high charge states, the authors 
decided to build a newly designed 10 GHz Electron-Cyclotron- 
Resonance lon Source. The new ion source is expected to 
produce ion beams comparable to those of the Minimafios ECR ion 
sources with respect to intensities and maximum charge state. 


22936 (CONF-9011136—, pp. 367-380) Status of the ORNL 
ECR source facility for multicharged ion collision research. 
Meyer, F.W. (Oak Ridge National Lab., TN (United States)); Pha- 
neuf, R.A.; Gregory, D.C.; Havener, C.C.; Hale, J.W.; Zeijimans 
van Emmichoven, P.A.; Thompson, J.S. Oak Ridge National Lab., 
TN (United States). Jan 1991. DOE Contract AC05-840R21400. 
From 10. international workshop on electron cyclotron resonance 
ion sources (ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. 
In Proceedings of the 10th international workshop on ECR ion 
sources. 380p. Order Number DE91010494. Source: OSTI; NTIS; 
INIS. 

In this report, a summary is given of recent activities at the 
ORNL ECR facility, followed by a brief description of plans to up- 
grade the ECR source from operation at the present 10.6 GHz to 
14.5 GHz. The areas that are covered include the present status of 
the atomic collision physics research facility, silane source condi- 
tioning, production of refractory metal beams, specifically Ta and U 
beams, and studies of extracted beam energy spreads and high 
charge state tails. 


22937 (CRIE-W-90036) Voltage transition of low current 
argon arcs by mixing of iron powder.: Arc voltage characteris- 
tics In low current and long-gap. Adachi, K. (Central Research 
Institute of Electric Power Industry, Tokyo (Japan)); Amakawa, T.; 
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Inada, T. Central Research Inst. of Electric Power Industry, Tokyo 
(Japan). Jul 1991. 24p. (in Japanese). Order Number 
DE92525995. Source: OSTI; NTIS (US Sales Only). 

A plasma torch has been introduced to the industrial field as a 
superhigh temperature heat source for waste disposal and metal 
smelting. From the viewpoint of design of power supply for arc 
plasma and suitable control of arc energy, arc voltage-current char- 
acteristics are important factors. Arc voltage changes due to arc 
length, gas flow rate, and contamination of debris. This report in- 
vestigates the change of arc voltage caused by mixing of iron 
powder as for the case in which iron is dissolved with argon arc 
plasma. Particle compositions and transport properties for Ar/Fe 
mixture gas are calculated by Saha relations and Chapman- 
Enskog approximation, respectively, and thus voltage-current 
characteristics of argon arc without gas flow are theoretically calcu- 
lated. Moreover, through the test using a quartz tube wall stabilizer 
in the small current area below 100A, it is found that arc voltage is 
decreased by maximum 20% by mixing of a few percents of iron 
powder, and shows almost the same tendency as the above theo- 
retical calculations. 20 refs., 14 figs., 2 tabs. 


22938 (LA-UR-92-1627) HITMI: Experiments with an 
electron-beam driven vacuum linear induction accelerator. Ek- 
dahl, C. (Los Alamos National Lab., NM (United States)); 
Humphries, S. Jr.; Rix, B.; Warn, C. Los Alamos National Lab., NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920515-13: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). Order 
Number DE92015241. Source: OSTI; NTIS; GPO Dep. 

We executed a series of experiments with a single-stage vacuum 
accelerating cavity driven by injection of the Blackjack-5 annular 
1-MA, 1014-A/s electron beam. We successfully accelerated a co- 
injected load beam through the magnetically insulated 50-MV/cm 
gap. The load beam was transported through the accelerator with a 
passive grid system previously tested in experiments at UNM (300 
keV, 4 kA), LANL (1.5 MeV, 30 kA), and NRL (4 Mev, 50 kA). 


22939 (NAL-TM-636) Quaternion and euler angles in kine- 
matics. Yamaguchi, |. (National Aerospace Laboratory, Tokyo 
(Japan)); Kida, T.; Okamoto, O.; Okami, Y. National Aerospace 
Lab., Chofu, Tokyo (Japan). Jun 1991. 15p. (In Japanese). Order 
Number DE92526014. Source: OSTI; NTIS (US Sales Only). 

A summary of quaternion in the kinematics of rigid body dynam- 
ics, particularly for an aeroplane or an artificial satellite, is 
presented. Quaternion is a four-parameter system for specifying 
the orientation of a rigid body, and applied to evade singular points 
of differential equations in kinematics. In this paper, after the coor- 
dinate systems and vectors are defined, quaternion is introduced. 
Then, characteristics in a typical representation of body orientation 
by quaternion, relationships between quaternion and direction co- 
sine matrixes, and constitution of differential quaternion equations 
by angular velocity vectors are discussed, with consideration to 
computer simulation algorithm and in comparison with the conven- 
tional representation by Euler angles. Finally, derivation of 
equations of motion is shown by using quaternion to express the 
kinematics of a rigid body. 6 refs., 6 figs., 4 tabs. 
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Refer also to citation(s) 21932, 22088, 22440, 22502, 22574, 
22920, 22982, 22990, 23014, 23057, 23058, 23060, 23071, 23073 


22940 (ANL-92/18) Chaotic vibrations of nonlinearly sup- 
ported tubes in crossflow. Cai, Y.; Chen, S.S. Argonne National 
Lab., IL (United States). Feb 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE92014074. Source: OSTI; NTIS; GPO Dep. 

By means of the unsteady-flow theory and a bilinear mathemati- 
cal model, a theoretical study is presented for chaotic vibrations 
associated with the fluidelastic instability of nonlinearly supported 
tubes in a crossflow. Effective tools, including phase portraits, 
power spectral density, Poincare maps, Lyapunov exponent, fractal 
dimension, and bifurcation diagrams, are utilized to distinguish pe- 
riodic and chaotic motions when the tubes vibrate in the instability 





region. The results show periodic and chaotic motions in the region 
corresponding to fluid-damping-controlled instability. Nonlinear sup- 
ports, with symmetric or asymmetric gaps, significantly affect the 
distribution of periodic, quasiperiodic, and chaotic motions of a 
tube exposed to various flow velocities in the instability region of 
the tube-support-plate-inactive mode. 


22941 (CONF-8810234—) Advances in compressible turbu- 
lent mixing. Dannevik, W.P.; Buckingham, A.C.; Leith, C.E. (eds.). 
Lawrence Livermore National Lab., CA (United States). 1 Jan 
1992. 634p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. From Workshop on the 
physics of compressible turbulent mixing; Princeton, NJ (United 
States); 24-27 Oct 1988. Order Number DE92014326. Source: 
OSTI; NTIS; GPO Dep. 

This volume includes some recent additions to original material 
prepared for the Princeton International Workshop on the Physics 
of Compressible Turbulent Mixing, held in 1988. Workshop partici- 
pants were asked to emphasize the physics of the compressible 
mixing process rather than measurement techniques or computa- 
tional methods. Actual experimental results and their meaning were 
given precedence over discussions of new diagnostic develop- 
ments. Theoretical interpretations and understanding were stressed 
rather than the exposition of new analytical model developments or 
advances in numerical procedures. By design, compressibility influ- 
ences on turbulent mixing were discussed—almost exclusively—from 
the perspective of supersonic flow field studies. The papers are 
arranged in three topical categories: Foundations, Vortical Domina- 
tion, and Strongly Coupled Compressibility. The Foundations 
category is a collection of seminal studies that connect current 
study in compressible turbulent mixing with compressible, high- 
speed turbulent flow research that almost vanished about two 
decades ago. A number of contributions are included on flow insta- 
bility initiation, evolution, and transition between the states of 
unstable flow onset through those descriptive of fully developed 
turbulence. The Vortical Domination category includes theoretical 
and experimental studies of coherent structures, vortex pairing, 


vortex-dynamics-influenced pressure focusing. In the Strongly 
Coupled Compressibility category the organizers included the high- 
speed turbulent flow investigations in which the interaction of shock 
waves could be considered an important source for production of 
new turbulence or for the enhancement of pre-existing turbulence. 
Individual papers are processed separately. 


22942 (DOE/ER/13641-3) Thinning and rupture of a thin 
liquid film on a heated surface: Progress report, October 1, 
1989-September 30, 1990. Bankoff, S.G.; Davis, S.H. Northwest- 
ern Univ., Evanston, IL (United States). May 1992. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13641. Order Number DE92014813. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this work continues to be the study of dynamics, 
stability, and rupture (including contact line motions) of thin liquid 
films, especially with heat and/or mass transfer. Following the pub- 
lication of a comprehensive paper on thin-film stability and rupture, 
taking into account evaporation (condensation), thermocapillarity, 
surface tension, vapor recoil, van der Waals forces, and mass loss 
(gain), two follow-up papers have appeared. The first examines the 
conditions for a non-uniformly-heated liquid film to rupture, owing 
to thermocapillarity, while the second reports experimental results 
in excellent agreement with the theory on non-isothermal free- 
surface problems. Another paper extends some previous results to 
the case where the viscosity of the liquid is a function of tempera- 
ture. By proper rescaling, it is shown that the evolution equation 
can be transformed into the constant-viscosity case, so that previ- 
ous results can be applied directly. Another paper considers the 
nonlinear growth, steepening, and wavebreaking of an isothermal 
thin liquid film draining down an inclined plate. The competition be- 
tween mean flow and evaporation gives important morphological 
changes that control the heat-transfer process in the wavy regime. 
A number of other results were obtained. 9 refs. 


22943 (DOE/ER/13897—13) The behavior of matter under 
non-equilibrium conditions: Fundamental aspects and applica- 
tions: Progress report, July 15, 1991—July 14, 1992. Prigogine, 
|. Texas Univ., Austin, TX (United States). Center for Studies in 
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Statistical Mechanics. Apr 1992. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-88ER13897. 
Order Number DE92014247. Source: OSTI; NTIS; GPO Dep. 

This report briefly discusses concepts of chaotic systems. The 
topics discusses are: Bernoulli maps; mathematical aspects of the 
complex spectral representations; and large poincare systems. 
(LSP) 


22944 (DOE/ER/40317-T2) Research in nuclear astro- 
physics: Stellar collapse and vae: Performance 
reports, December 1, 1991—November 30, 1992. Lattimer, J.M.; 
Yahil, A. State Univ. of New York, Stony Brook, NY (United States). 
Dept. of Earth and Space Sciences. [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER40317. Order Number DE92014988. Source: OSTI; NTIS; 
GPO Dep. 

This progress report describes the nuclear astrophysics research 
activities in the Earth and Space Sciences Department at Stony 
Brook during the last year. Our research focused on three aspects 
of nuclear astrophysics: (1) the equation of state of hot, dense 
matter, (2) the origin of supernovae and neutron stars, (3) the early 
cooling epoch of neutron stars. The following contains detailed re- 
ports which summarize each completed project. 


22945 (DOE/ER/40561—47) The neutrino process and neu- 
trino r-process. Haxton, W.C. Washington Univ., Seattle, WA 
(United States). Dept. of Physics. [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
90ER40561. (CONF-9106226-2: _ International workshop on 
unstable nuclei in astrophysics, Tokyo (Japan), 7-8 Jun 1991). Or- 
der Number DE92014304. Source: OSTI; NTIS; INIS; GPO Dep. 

Almost all of the 3 - 10°° ergs released in a core-collapse super- 
nova is carried off by the neutrinos emitted from the cooling 
neutron star. These neutrinos can excite nuclei in the mantle of the 
star by their neutral and charged current reactions, leading to the 
spallation of nucleonsa and a-particles and the production of new 
daughter nuciei, | will describe rather detailed network calculations 
that suggest this “neutrino process” is an important nucleosynthesis 
mechanisms that may be responsible for the galactic abundances 
of 7Li, 1B, 19F, 138La, 18°Ta, and a number of other nuclei. | also 
discuss the possibility of an r-process in the He zone of a low-Z 
progenitor that could be driven, in part, by neutrinos. 


22946 (FNAL/C—92/88-A) Dark matter and cosmology. 
Schramm, D.N. Fermi National Accelerator Lab., Batavia, IL 
(United States); Chicago Univ., IL (United States). Dept. of Astron- 
omy and Astrophysics. Mar 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC02- 
76CH03000 ;FG02-91ER40606. Grant AST 90-22629;Grant NAGW 
2381. (CONF-9109182-3: 2. international workshop on theoretical 
and phenomenological aspects of underground physics, Toledo 
(Spain), 9-13 Sep 1991). Order Number DE92013023. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The cosmological dark matter problem is reviewed. The Big 
Bang Nucleosynthesis constraints on the baryon density are com- 
pared with the densities implied by visible matter, dark halos, 
dynamics of clusters, gravitational lenses, large-scale velocity 
flows, and the Q = 1 flatness/inflation argument. It is shown that (1) 
the majority of baryons are dark; and (2) non-baryonic dark matter 
is probably required on large scales. It is also noted that halo dark 
matter could be either baryonic or non-baryonic. Descrimination be- 
tween “cold” and “hot” non-baryonic candidates is shown to depend 
on the assumed “seeds” that stimulate structure formation. Gauss- 
ian density fluctuations, such as those induced by quantum 
fluctuations, favor cold dark matter, whereas topological defects 
such as strings, textures or domain walls may work equally or bet- 
ter with hot dark matter. A possible connection between cold dark 
matter, globular cluster ages and the Hubble constant is men- 
tioned. Recent large-scale structure measurements, coupled with 
microwave anisotropy limits, are shown to raise some questions for 
the previously favored density fluctuation picture. Accelerator and 
underground limits on dark matter candidates are also reviewed. 
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22947 (IC-91/332) Global structure of a polynomial au- 
tonomous system on the plane. Nguyen Van Chau. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1991. 10p. Order 
Number DE92630230. Source: OSTI; NTIS (US Sales Only); INIS. 

This note is to study the global behaviour of a polynomial 
autonomous system on the plane with divergence non-positive out- 
side a bounded set. It is shown that in some certain conditions the 
global structure of such system can be simple. The main result here 
can be seen as an improvement of the result of Olech and Meister 
concerning with the global asymptotical stable conjecture of Markur 
and Yamabie and the Jacobian Conjecture. (author). 13 refs. 


22948 (IC-91/340) Coexistence of uniquely ergodic sub- 
systems of interval mapping. Ye Xiangdong. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1991. 17p. Order Num- 
ber DE92630231. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this paper is to show that uniquely ergodic sub- 
systems of interval mapping also coexist in the same way as 
minimal sets do. To do this we give some notations in section 2. In 
section 3 we define D-function of a uniquely ergodic system and 
show its basic properties. We prove the coexistence of uniquely er- 
godic subsystems of interval mapping in section 4. Lastly we give 


the examples of uniquely ergodic systems with given D-functions in 
section 5. 27 refs. 


22949 (i\C-91/341) The center and the depth of the center 
of tree maps. Ye Xiangdong. International Centre for Theoretical 
Physics, Trieste (italy). Oct 1991. 5p. Order Number DE92630232. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Let X be a tree and f be a continuous map from X into itself. We 
show that P(f)-bar = R(f)-bar, the depth of the center is at most 3 
and the center is P(f)-bar. (author). 7 refs. 


22950 (IC-91/372) Symmetric cubic surfaces and curves of 
genus 3 and 4. Recillas, S. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1991. 33p. Order Number 
DE92630233. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we construct a birational map R:K3—R, from the 
space Kz of Kummer Varieties of dimension 3 to the moduli space 
Rg of unramified double covers of curves of genus 4. 15 refs. 


22951 (IC-91/393) On K-types in A(p). Vargas, J. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Dec 1991. 35p. 
Order Number DE92630234. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this note we construct a Lie superalgebra of K-quasi invariant 
operators on A(p), S(p), S(p)xA(p) in the case that p is the isotropy 
representation of a classical symmetric space X=G/K. (author). 


22952 (IC—91/398) Fixed point iterations for a class of non- 
linear mappings in certain Banach spaces. Chidume, C.E. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1991. 10p. Order Number DE92630235. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is proved that both the Mann iteration method and the 
Ishikawa iteration method converge strongly, in real Banach 
spaces with a certain property, to the unique fixed point of nonlin- 
ear mappings belonging to class C. 15 refs. 


22953 (IC—91/399) Heat flow of p-harmonic maps with val- 
ues into spheres. Chen Yunmei (Florida Univ., Gainesville, FL 
(United States). Dept. of Mathematics); Hong Minchun. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Dec 1991. 15p. 


Order Number DE92630236. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The global existence of weak solutions for the heat flow of p- 
harmonic maps of closed Riemannian manifolds into spheres is 
proved in this paper. (author). 17 refs. 


22954 (IS-M-711) A selt consistent generalized model for 
the calculation of minor loop excursions in the theory of hys- 
teresis. Jiles, D.C. Ames Lab., IA (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. (CONF-920408-2: International mag- 
netics conference, St. Louis, MO (United States), 13-16 Apr 1992). 
Order Number DE92014394. Source: OSTI; NTIS; GPO Dep. 
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In the previous work it has been shown that the magnetization 
curves of a wide range of ferromagnetic materials can be calcu- 
lated from a simple theory which invokes a constant energy loss 
per unit change in magnetization. The energy loss, which is 
therefore proportional to the change in magnetization, leads to hys- 
teresis loops which are obtained from first principles. In the paper it 
will be shown how the model has been generalized to provide 
completely self consistent minor hysteresis loop excursions. By mi- 
nor loop we mean any excursion for which either the range of 
magnetization AM or the range of magnetic field AH is not symmet- 
ric about zero. The resulting model solutions show that both 
crossing and partially coincident minor loops emerge naturally form 
the theory. This is known to occur in experimental observations 
and has been noted by Mayergoyz. The generalization of the the- 
ory of hysteresis to cover the minor loop excursions has resulted 
from the use of an effective volume fraction of active domains de- 
termined from the location of the minor loop reversal points on the 
M,H plane. Such a concept is well known in the use of Preisach 
models for describing hysteresis. This paper describes a general- 
ization of the theory of hysteresis to cover asymmetric, or minor 
hysteresis loop excursions. The original description of the model 
was found to be particularly useful because it enabled hysteresis 
loops of magnetic materials to be successfully modelled with a lim- 
ited set of only five physically based parameters. The extension of 
the model presented here is completely self consistent with the 
original formulation and requires no additional parameters to de- 
scribe the minor loops. 7 refs. 


22955 (LA-12275) BDD-I: An electron and proton dosime- 
ter on the global positioning system: Final report. Cayton, T.E. 
(Los Alamos National Lab., NM (United States)); Higbie, P.R.; 
Drake, D.M.; Reedy, R.C.; Belian, R.D.; Walker, S.A.; Cope, L.K.; 
Noveroske, E.; Baca, C.L.; McDaniels, D.K. Los Alamos National 
Lab., NM (United States). May 1992. 71p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92014197. Source: OSTI; NTIS; INIS; GPO Dep. 

The Burst Detection Dosimeter (Block) | is a multipurpose silicon 
detector system that has flown on two spacecraft of the Global Po- 
sitioning System (GPS) series. This instrument measures the 
radiation dose received by the GPS spacecraft, primarily from en- 
ergetic electrons trapped in the Earth’s radiation belt, but also from 
solar energetic particles and galactic cosmic rays outside the 
trapped radiation zone (when the spacecraft in near the Earth’s 
magnetic poles), because the BDD-I instrument is a sensitive mon- 
itor of the proton flux >50 MeV. Absorbers, located in front of four 
separate silicon sensors, determine energy thresholds for measur- 
ing incident particle fluxes, and the magnitude of energy loss in 
each sensor provides an imperfect but useful separation between 
ions and electrons over a wide range of energies. This report de- 
scribes the important mechanical and electronic features of this 
detector and includes relations for converting the observed count- 
ing rate in the detector to parameters representing the incident flux 
of charged particles. Combining the system geometry with mea- 
sured calibrations provides a means of numerically evaluating 


these parameters. The report presents some sample data mea- 
sured with BDD-I. 11 refs. 


22956 (LA-UR—92-1231) The escape of > MeV photons 
from cosmological gamma-ray bursts. Fenimore, E.E.; Epstein, 
R.1.; Ho, C. Los Alamos National Lab., NM (United States). [1992]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9203151-1: Recent advanced 
in high energy astronomy, Toulouse (France), 17-22 Mar 1992). 
Order Number DE92013545. Source: OSTI; NTIS; INIS; GPO Dep. 

The recent BATSE result indicates that gamma-ray bursts may 
be at cosmological distances. AS such one must reconcile the high 
photon densities with the observations of spectra to energies well 
above the pair production threshold. We have investigated two 
models of relativistic flows that could provide the requiste beaming 
to allow the escape of 100 MeV photons: a stationary relativistic 
wind with a photosphere and a relativistic expanding shell. For typi- 
cal cosmological gamma-ray burst parameters, the expanding shell 
model yp pten a Lorentz factor (-) of only 10? compared with 3 x 
10? to 10° for the relativistic wind. For the expanding shell model, 





events separated in time at the central source produce peaks ob- 
served to be separated by the same time. However, the shape and 
duration of the peaks are determined by the expansion. The 
expansion can occur over a much longer time (by +2) then the du- 
ration that the observer sees so gamma-ray burst could be larger 
than 10? light-seconds. We have made two crucial assumptions 
need require further study. The spectrum has been assumed to a 
be a power law and a two component power law or a power law 
with a high-energy cut-off would decrease the required +. The ex- 
panding shell model uses a infinitely thin emitting surface and one 
with a finite thickness could increase the required +. 


22957 (LA-UR-92-1238) Fluctuation-dissipation theorem in 
general relativity and the cosmological constant. Mottola, E. 
Los Alamos National Lab., NM (United States). [1992]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9109371-—2: Workshop on time asymme- 
try, Mazagon (Spain), 30 Sep - 4 oct 1991). Order Number 
DE92013542. Source: OSTI; NTIS; INIS; GPO Dep. 

Vacuum fluctuations are an essential feature of quantum field 
theory. Yet, the smallness of the scalar curvature of our universe 
suggests that the zero-point energy associated with these fluctua- 
tions does not curve spacetime. A possible way out of this paradox 
is suggested by the fact that microscopic fluctuations are generally 
accompanied by dissipative behavior in macroscopic systems. The 
intimate relation between the two is expressed by a fluctuation- 
dissipation theorem which extends to general relativity. The 
connection between quantum fluctuations and dissipation suggests 
a mechanism for the conversion of coherent stresses in the curva- 
ture of space into ordinary matter or radiation, thereby relaxing the 
effective cosmological “constant” to zero over time. The expansion 
of the universe may be the effect of this time-asymmetric relaxation 
process. 


22958 (LA-UR-92-1329) Low energy neutral atom imaging. 


McComas, D.J.; Funsten, H.O.; Gosling, J.T.; Moore, K.R.; Thom- 
sen, M.F. Los Alamos National Lab., NM (United States). [1992]. 


15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920792-2: 1992 SPIE interna- 
tional symposium on optical applied science and engineering, San 
Diego, CA (United States), 19-24 Jul 1992). Order Number 
DE92013531. Source: OSTI; NTIS; GPO Dep. 

Energetic neutral atom (ENA) and low energy neutral atom 
(LENA) imaging of space plasmas are emerging new technology 
which promises to revolutionize the way we view and understand 
large scale space plasma phenomena and dynamics. ENAs and 
LENAs are produced in the magnetosphere by charge exchange 
between energetic and plasma ions and cold geocoronal neutrals. 
While imaging techniques have been previously developed for ob- 
serving ENAs, with energies above several tens of keV, most of 
the ions found in the terrestrial magnetosphere have lower ener- 
gies. We recently suggested that LENAs could be imaged by first 
converting the neutrals to ions and then electrostatically analyzing 
them to reject the UV background. In this paper we extend this 
work to examine in detail the sensor elements needed to make an 
LENA imager. These elements are (1) a biased collimator to re- 
move the ambient plasma ions and electrons and set the azimuthal 
field-of-view; (2) a charge modifier to convert a portion of the inci- 
dent LENAs to ions; (3) an electrostatic analyzer to reject UV light 
and set the energy passband; and (4) a coincidence detector to 
measure converted LENAs while rejecting noise and penetrating 
radiation. We also examine the issue of LENA imager sensitivity 
and describe ways of optimizing sensitivity in the various sensor 
components. Finally, we demonstrate in detail how these general 
considerations are implemented by describing one relatively 


straightforward design based on a hemispherical electrostatic ana- 
lyzer. 


22959 (LA-UR-92-1330) Poleward leaping auroras, the sub- 
storm expansive and recovery phases and the recovery of the 
plasma sheet. Hones, E.W. Los Alamos National Lab., NM 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9203149-1: International conference on substorms, Kiruna 


(Sweden), 23-28 Mar 1992). Order Number DE92013530. Source: 
OSTI; NTIS; GPO Dep. 
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The auroral motions and geomagnetic changes the characterize 
the substorm’s expansive phase, maximum epoch, and recovery 
phase are discussed in the context of their possible associations 
with the dropout and, especially, the recovery of the magnetotail 
plasma sheet. The evidence that there may be an inordinately sud- 
den large poleward excursion or displacement (a poleward leap) of 
the electrojet and the auroras at the expansive phase-recovery 
phase transition is described. The close temporal association of 
these signatures with the recovery of the plasma sheet, observed 
on many occasions, suggests a causal relationship between sub- 
storm maximum epoch and recovery phase on the one hand and 
plasma sheet recovery on the other. 


22960 (LA-UR-92-1360) Foll optimization for low energy 
neutral atom imaging. Funsten, H.O.; McComas, D.J.; Barra- 
clough, B.L. Los Alamos National Lab., NM (United States). [1992]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920793-1: SPIE symposium on 
instrumentation for magnetospheric imagery, San Diego, CA 
(United States), 19-24 Jul 1992). Order Number DE92013435. 
Source: OSTI; NTIS; GPO Dep. 

Magnetospheric imaging has been proposed using remote detec- 
tion of low energy neutral atoms (LENAs) of magnetospheric origin. 
In the detector, LENAs can be removed from the immense ambient 
EUV by charge modification (ionization) using a carbon stripping 
foil and can be subsequently deflected into an E/q analysis section. 
The detector sensitivity efficiency of LENAs is highly dependent on 
the ionization probability of neutrals as they transit the carbon foil. 
In this study, we present equilibrium charge state distributions and 
scatter distributions for 1-30 keV atomic hydrogen and oxygen tran- 
siting 0.5 ug cm~* carbon foils. The fraction of hydrogen exiting a 
foil as H* ranges from approximately 5% at 1 keV to 41% at 30 
keV. The fraction of oxygen exiting the foil as O* ranges from 2% 
at 10 keV to 8% at 30 keV. Results obtained after coating the exit 
surface of foils with either aluminum (which forms aluminum oxide 
when exposed to air) or gold suggests that the exit surface chem- 
istry has no effect on the charge state distributions due to foil 
contamination from exposure to air. Scattering resulting from the 
atom-foil interaction is shown to be independent of the charge 
state distribution, suggesting that the interaction mechanisms re- 
sulting in charge exchange and scattering are distinctly different. 


22961 (LA-UR-92-1442) Low energy neutral atoms in the 
earth’s magnetosphere: Modeling. Moore, K.R.; McComas, D.J.; 
Funsten, H.O.; Thomsen, M.F. Los Alamos National Lab., NM 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920792-1: 1992 SPIE international symposium on optical applied 
science and engineering, San Diego, CA (United States), 19-24 Jul 
1992). Order Number DE92013240. Source: OSTI; NTIS; GPO 
Dep. 
Detection of low energy neutral atoms (LENAs) produced by the 
interaction of the Earth's geocorona with ambient space plasma 
has been proposed as a technique to obtain global information 
about the magnetosphere. Recent instrumentation advances re- 
ported previously and in these proceedings provide an opportunity 
for detecting LENAs in the energy range of <1 keV to ~50 keV. In 
this paper, we present results from a numerical model which calcu- 
lates line of sight LENA fluxes expected at a remote orbiting 
spacecraft for various magnetospheric plasma regimes. This model 
uses measured charge exchange cross sections, either of two neu- 
tal hydrogen geocorona models, and various empirical modes of 
the ring current and plasma sheet to calculate the contribution to 
the integrated directional flux from each point along the line of 
sight of the instrument. We discuss implications for LENA imaging 
of the magnetosphere based on these simulations. 22 refs. 


22962 (LA-UR-92-1508) Rapid cooling and structure of 
neutron stars. Van Riper, K.A. (Los Alamos National Lab., NM 
(United States)); Lattimer, J.M. Los Alamos National Lab., NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9202117-3: Physics of isolated pulsars workshop, Taos, NM 
(United States), 23-28 Feb 1992). Order Number DE92015279. 
Source: OSTI; NTIS; GPO Dep. 
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This report discusses the following topics on neutron stars: di- 
rect URCA neutrino emission; thermal evolution models; analytic 
model for diffusion through the crust; and core superfluidity. (LSP). 


22963 (LA-UR-92-1545) Ultra high energy gamma rays and 
observations with CYGNUS/MILAGRO. Weeks, D.D. (New Mex- 
ico Univ., Albuquerque, NM (United States)); Yodh, G.B. Los 
Alamos National Lab., NM (United States). [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9202117-1: Physics of isolated pulsars 
workshop, Taos, NM (United States), 23-28 Feb 1992). Order 
Number DE92015243. Source: OSTI; NTIS; INIS; GPO Dep. 

This talk discusses high-energy observations of the Crab pulsar/ 
nebula and the pulsar in the X-ray binary, Hercules X-1, and 
makes the case for continued observations with ground-based +- 
ray detectors. The CYGNUS Air Shower Array has a wide field of 
view on monitors several astrophysical y-ray sources at the same 
time, many of which are prime objects observed by the Compton 
Gamma Ray Observatory (GRO) and air Cerenkov telescopes. 
This array and the future MILAGRO Water Cerenkov Detector can 
perform observations that are simultaneous with similar experi- 
ments to provide confirmation of emission, and can measure 
source spectra at a range of high energies previously unexplored. 


22964 (LA-UR-92-1610) Constraints on the nuclear matter 
equation of state from pulsar glitches. Link, B.; Epstein, R.I.; 
Van Riper, K.A. Los Alamos National Lab., NM (United States). 27 
Apr 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9202117-2: 
Physics of isolated pulsars workshop, Taos, NM (United States), 
23-28 Feb 1992). Order Number DE92015142. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We study the post-glitch response of four pulsars to obtain lower 
limits on the total moment of inertia of the inner crust superfluid. In 
contrast to previous work, our constraints are independent of the 
form of the crust-superfiuid coupling. We conclude that the super- 
fluid must comprise 20.8% of the total moment of inertia of the 
star. This constraint rules out the softest equations of state. 


22965 (SAND-91-2474C) RADLAC II high current electron 
beam propagation experiment. Frost, C.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Shope, S.L.; Mazarakis, 
M.G.; Poukey, J.W.; Wagner, J.S.; Turman, B.N.; Crist, C.E.; 
Welch, D.R.; Struve, K.W. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920515-9: 9. international conference on high power parti- 
cle beams, Washington, DC (United States), 25-29 May 1992). 
Order Number DE92015044. Source: OSTI; NTIS; INIS; GPO Dep. 

The resistive hose instability of an electron beam was observed 
to be convective in recent RADLAC II experiments for higher cur- 
rent shots. The effects of air scattering for these shots were 
minimal. These experiments and theory suggest low-frequency 
hose motion which does not appear convective may be due to 
rapid expansion and subsequent drifting of the beam nose. 


22966 (SAND-92-0599C) An experiment to investigate the 
isoplanatic angle of the atmosphere in the near infrared. Neal, 
D.R. (Sandia National Labs., Albuquerque, NM (United States)); 
Michie, R.B.; Drummond, J.; McCarthy, D.; McKechnie, T.S. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920853-—2: Nonlinear optics: 
materials, fundamentals, and applications, Maui, HI (United 
States), 17-21 Aug 1992). Order Number DE92010402. Source: 
OSTI; NTIS; GPO Dep. 

We have measured the atmospheric isoplanatic angle in the near 
infrared by correlating widely separated time-resolved stellar im- 
ages. 


22967 (SAND-92-0819C) The RADLAC beam propagation 
experiment. Frost, C.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Shope, S.L.; Mazarakis, M.G.; Poukey, J.W.; 
Wagner, J.S.; Turman, B.N.; Crist, C.E.; Welch, D.R.; Struve, K.W. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
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9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9106276-9: Charged particle 
beam conference, Silver Springs, MD (United States), 25-27 Jun 
1991). Order Number DE92014620. Source: OSTI; NTIS; GPO 
Dep. 
The most recent RADLAC experiments studied propagation and 
hose stability of a high current beam propagating in the atmos- 
phere, and confirmed the convective nature of the hose instability. 
The unique combination of high beam current and extremely small 
initial perturbation, allowed saturation of the hose instability to be 
observed for the first time. Data on high current propagation was 
needed because the current scaling is more complex than energy 
scaling. It was important to collect data at atmospheric pressure to 
insure that subtle air chemistry effects such as avalanche did not 
distort the experiment. With this philosophy, the results should be 
directly scaleable to applications at higher energy. 


22968 (SAND-92-8442C) Single-shot measurement of the 
intensity and phase of a femtosecond pulse using the optical- 
Kerr effect. Kane, D.J. (Los Alamos National Lab., NM (United 
States)); Trebino, R. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DR00789. (CONF- 
920853-1: Nonlinear optics: materials, fundamentals, and 
applications, Maui, HI (United States), 17-21 Aug 1992). Order 
Number DE92008510. Source: OSTI; NTIS; GPO Dep. 

We demonstrate the first technique for measuring the full electric 
field, E(t), of a single femtosecond pulse. It involves measuring the 
spectrum of polarization-spectroscopy optical-gate signal from 
glass as a function of delay. 


22969 (UCRL-JC—110098) Generation of a sodium 
guidestar using a high power dye laser. Friedman, H. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-920853-3: Nonlinear optics: materials, 
fundamentals, and applications, Maui, HI (United States), 17-21 
Aug 1992). Order Number DE92012696. Source: OSTI; NTIS; 
GPO Dep. 

Sodium laser guide stars have been proposed as a means to 
correct for the effects of atmospheric turbulence in large astronomi- 
cal telescopes. Several groups have produced such guide stars, 
but as yet, none has been able to close a control loop for an adap- 
tive optics system using this means largely because of the limited 
power available in the laser system. In this paper, the effort to 
utilize a high power laser system developed by LLNL for laser iso- 
tope separation, for the generation of a sodium guide star, is 
described. The requirements of the laser system are developed by 
examining the photon signal necessary to achieve sufficient signal 
to noise in the wavefront detector. The laser system developed for 
isotope separation is described and the performance characteris- 
tics are presented. The beam transport system is discussed and 
the results which have been generated are presented. 
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22970 (ANL-HEP-TR-92-24) High Energy Physics Division 
semiannual report of research activities, July 1, 1991- 
December 31, 1991. Schoessow, P.; Moonier, P.; Talaga, R.; 
Wagner, R. (eds.). Argonne National Lab., IL (United States). High 
Energy Physics Div. Apr 1992. 97p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE92014624. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the research conducted in the High Energy 
Physics Division of Argonne National Laboratory during the period 
of July 1, 1991—December 31, 1991. Topics covered here include 
experimental and theoretical particle physics, advanced accelerator 
physics, detector development, and experimental facilities re- 
search. Lists of division publications and colloquia are included. 


22971 (DOE/ER-0542P) 1992 HEPAP subpanel on the US 
Program of High Energy Physics Research. USDOE Office of 
Energy Research, Washington, DC (United States). High Energy 
Physics Div. Apr 1992. 70p. Sponsored by USDOE, Washington, 





DC (United States). Order Number DE92014083. Source: OSTI; 
NTIS; INIS; GPO Dep. 

High energy physics seeks an understanding of the fundamental 
structure of matter and the laws that govern all physical phenom- 
ena. The US high energy physics community has many scientific 
opportunities before it. Discovering the top quark, exploring the ori- 
gin of particle-antiparticle asymmetry, and elucidating the Higgs 
mechanism, the source of mass, are some of the most notable. 
We were charged with laying out programs for US high energy 
physics through this decade that would accord with three specific 
budgetary guidelines for the period FY 1994—FY 1997. This report 
details the scientific, technical, and resource issues involved, rec- 
ommends a program for each guideline, and discusses the 
implications of each program. In all our plans we consider con- 
struction of the SSC to have the highest priority in the US particle 
physics program and to be absolutely essential for continued 
progress in our field into the 21st century. 


22972 (DOE/ER/01428-T8) A Theoretical High Energy 
PhySics Program: Task B: Annual progress report, May 1991— 
April 1992. Capps, R.H.; Clark, T.E.; Kuo, T.K.; Love, S.T. Purdue 
Univ., Lafayette, IN (United States). Dept. of Physics. [1992]. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76ER01428. Order Number DE92014051. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses high energy physics research on super- 
symmetry, Kac-Moody algebra, neutrino oscillations, symmetry 
breaking, and top quark mass. (LSP). 


22973 (DOE/ER/01428-T9) An Experimental High Energy 
Physics Program: Task E: Progress report, 1992. Koltick, D.S.; 
Mcliwain, R.L.; Shibata, E.l. Purdue Univ., Lafayette, IN (United 
States). Dept. of Physics. Apr 1992. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76ER01428. 
Order Number DE92014052. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses work on the topaz experiment, the super- 
conducting super collider, and the D-Zero detector. (LSP). 


22974 (DOE/ER/01428-T10) A Theoretical High Energy 
Physics Program: Task F: Annual progress report, 1992. Fis- 
chbach, E. Purdue Univ., Lafayette, IN (United States). Dept. of 
Physics. [1992]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76ER01428. Order Number 
DE92014054. Source: OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses research on: new limits on light ax- 
ionic fields; non-newtonian gravity; the search for the fifth force; 
and a test of special relativity by a determination of the Lorentz 
limiting velocity. (LSP) 


22975 (DOE/ER/40009-T3) Research in elementary particle 
physics: Research report, February 2, 1981—January 31, 1992. 
Bland, R.W.; Greensite, J. San Francisco State Univ., CA (United 
States). [1992]. 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-81ER40009. Order Number 
DE92014585. Source: OSTI; NTIS; INIS; GPO Dep. 

Task A of this contract supports research in elementary particle 
physics using cryogenic particle detectors. We have developed su- 
perconducting aluminum tunnel-junction detectors sensitive to a 
variety of particle signals, and with potential application to a num- 
ber of particle-physics problems. We have extended our range of 
technologies through a collaboration with Simon Labov, on 
niobium tri-layer junctions, and Jean-Paul Manevai, on high- 
T.-superconducting bolometers. We have new data on response to 
low-energy X-rays and to alpha-particle signals from large-volume 
detectors. The theoretical work under this contract (Task B) is a 
continued investigation of nonperturbative aspects of quantum 
gravity. A Monte Carlo calculation is proposed for Euclidian quan- 
tum gravity, based on the “fifth-time action” stabilization procedure. 
Results from the last year include a set of seven papers, summa- 
rized below, addressing various aspects of nonperturbative 
quantum gravity and QCD. Among the issues- addressed is the so- 
called “problem of time” in canonical quantum gravity. 


22976 (DOE/ER/40103-T2) Research in high energy nu- 
clear physics: [Progress report, 1990-1991]. Hawaii Univ., 
Honolulu, Hi (United States). [1991]. 30p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC03-83ER40103. 
Order Number DE92014125. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses high energy physics research on: solar 
neutrinos, cp violation, supersymmetry, s particles, quarks, neutrino 
magnetic moments; and weak particle decays. (LSP) 


22977 (DOE/ER/40224-185) [Theory of elementary parti- 
cles studies in weak interaction and grand unification and 
studies in accelerator design]: Annual report. Oregon Univ., 
Eugene, OR (United States). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-85ER40224. 
Order Number DE92014309. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in high energy physics on the fol- 
lowing topics: rare b decays; flavor changing top decays;neutrino 
physics; standard model; cp violation; heavy ion collisions; 
electron-positron interactions; electron-hadron interactions; hadron- 
hadron interactions; deep inelastic scattering; and grand unified 
models. (LSP) 


22978 (DOE/ER/40224-214) [Theory of elementary parti- 
cles studies in weak interaction and grand unification and 
studies in accelerator design]: Progress report. Oregon Univ., 
Eugene, OR (United States). [1991]. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-85ER40224. 
Order Number DE92014320. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research on: Stanford linear collider detec- 
tor; Mark Il; GEM; tau-charm factory; and SECC preradiator 
prototype and beam test. (LSP) 


22979 (DOE/ER/40646-2) Experimental particle physics at 
the University of Pittsburgh: Progress report, November 1, 
1991—October 31, 1992. Engels, E. Jr.; Perera, U.; Shepard, P.F.; 
Thompson, J.A. Pittsburgh Univ., PA (United States). Dept. of 
Physics and Astronomy. Apr 1992. 87p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER40646. 
Order Number DE92014181. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past year Task A completed the HELIOS single and 
pair electron analyses and found no anomalous production or mul- 
tiplicity dependence. The HELIOS electron-muon pair analysis 
continued in its search for lepton physics beyond the expected 
charm yields. Data taking began at the CMD2 detector at Novosi- 
birsk. Measurements of the U. V. reflectivity and photomultiplier 
tests for the first Cerenkov counter to be used in the E865 experi- 
ment at BNL were carried out, along with the development of a 
general ray-tracing code. The design of the Cerenkov counter for 
E865 along with development of light mirror fabrication techniques 
were a major part of the Task A program. The principal efforts of 
Task B, the Fermilab program, have been the completion of the 
analysis of the 1987-1988 data with resulting publications, comple- 
tion of the 1990-1991 data run, and the beginning of the analysis 
of the 1990-1991 data. In addition, the Task B group is taking a 
leadership role in developing a proposal to Fermilab for the up- 
grade of the CDF silicon vertex detector in preparation for the 1995 
data run. This proposal is to be presented to the laboratory man- 
agement in time for the fall Fermilab Program Advisory Committee 
meeting. Task C has recently submitted results of its fractionally 
charged particle searches, placing new upper limits on the abun- 
dance of naturally-occurring fractionally-charged particles in various 
materials. This group has recently been approved by the 
Brookhaven management for an exposure of their p-i-n diodes in a 
high intensity proton beam. This measurement, along with its sub- 
sequent analysis, will complete the program. 


22980 (DOE/ER/40670-2) High Energy Accelerator and 
Colliding Beam User Group: Progress report, March 1, 1992- 
October 31, 1992. Snow, G.A.; Skuja, A. Maryland Univ., College 
Park, MD (United States). Dept. of Physics. May 1992. 126p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-91ER40670. Order Number DE92014248. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in the following areas: the study 
of ete interactions; Hadron collider physics at Fermilab; fixed tar- 
get physics and particle physics of general interest; and, the 
solenoidal detector collaboration at SSCL. 
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22981 (DOE/ER/40677-1-Pt.2) Research on elementary 
particle physics: Annual progress report, January 1, 1992- 
October 31, 1992. Holloway, L.E.; O'Halloran, T.A. Illinois Univ., 
Urbana, IL (United States). Loomis Lab. of Physics. May 1992. 
53p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER40677. Order Number DE92014622. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the activities of the University of Illinois Ex- 
perimental High Energy Physics Group. The physicists in the 
University of Illinois High Energy Physics Group are engaged in a 
wide variety of experiments at current and future accelerator labo- 
ratories. These include: (1) The CDF experiment at the Fermilab 
Tevetron pp collider. (2) Design and developmental work for the 
SDC group at SSCL. (3) Experiments at the wide band photon 
beam at Fermilab. (4) The SLD experiment at SLAC and design 
studies for a 7-charm factor. (5) CP violation experiments at Fermi- 
lab. (6) The HiRes cosmic ray experiment at Dugway Proving 
Grounds, Utah. (7) Computational facilities. (8) Electronics systems 
development. 


22982 (DOE/ER/40681-1) An experimental high energy 
physics program: Task A: Progress [report], November 1, 
1991—October 31, 1992. Gaidos, J.A.; Loeffler, F.J.; Mcllwain, 
R.L.; Miller, D.H.; Palfrey, T.R.; Shibata, E.I.; Shipsey, |.P. Purdue 
Univ., Lafayette, IN (United States). Dept. of Physics. Apr 1992. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER40681. Order Number DE92013718. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses elementary particle experiments with the 
CLEO detector, design of the gas microstrip detectors, and re- 
search in astrophysics. (LSP) 


22983 (DOE/ER/40681-T1) An Experimental High Energy 
Physics Program: Task D: Progress report, period ending 15 
May 1992. Barnes, V.E.; Carmony, D.D.; Garfinkel, A.F.; Gutay, 
L.J. Purdue Univ., Lafayette, IN (United States). Dept. of Physics. 
[1992]. 79p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER40681. Order Number 
DE92014055. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: The CDF for p-p Collisions at FNAL; The 
L3 Detector for e*e~ Collisions at CERN; The SCD Detector for pp 
Collisions at the SSCL (calorimeters); The SDC Detector for pp 
Collisions at the SSCL (muon detector); The CO experiment for p- 
p Collisions at FNAL; and Accelerator Physics at Fermilab. 


22984 (DOE/ER/40685-712) Theoretical and experimental 
studies of elementary physics: Annual technical progress re- 
port. Bodek, A.; Ferbel, T.; Melissinos, A.C.; Olsen, S.; Slattery, 
P.; Tipton, P.; Das, A; Hagen, C.R.; Rajeev, S.G.; Okubo, S. 
Rochester Univ., NY (United States). Dept. of Physics and Astron- 
omy. 30 Apr 1992. 160p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91ER40685. Order Number 
DE92014877. Source: OSTI; NTIS; INIS; GPO Dep. 

The experimental high energy physics program is directed toward 
the execution of experiments that probe the basic constituents of 
matter and the forces between them. These experiments are car- 
ried out at national and international accelerator facilities. At the 
current time, we are primarily concentrating on the following pro- 
jects: Direct photon production in hadronic reactions (Fermilab 
E706); Production of hybrid mesons in the nuclear Coulomb field; 
The D-Zero experiment at the Tevatron collider; Deep inelastic 
neutrino- and electron-nucleon scattering at FNAL and SLAC; Non- 
linear QED at critical field strengths at SLAC; The Experiments at 
KEK (AMY, 17keV neutrino); The CDF experiment at the Tevatron 
collider; and SSC-related detector R&D on scintillating tile- and 
diamond-based calorimetry and microstrip tracking detectors. 


22085 (INIS-mf-13192) The tenth conference of Czechoslo- 
vak physicists. Smutny, F. (ed.). Jednota Ceskoslovenskych 
Matematiku a Fyziku, Prague (Czechoslovakia). 1991 319p. (In 
Czech, Slovak, English). (CONF-9008243-: 10. conference of 
Czechoslovak physicists, Brno (Czechoslovakia), 27-31 Aug 1990). 
Order Number DE92628439. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Delivered at the conference were 4 plenary lectures and 77 sym- 
posium lectures; 227 contributions were presented in the poster 
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form. Out of these, 2 plenary lectures, 30 symposium lectures and 
45 poster contributions have been inputted in INIS. The coverage 
of the conference was very wide and included, among other things, 
nuclear analytical methods, theoretical physics, particles and their 
wave manifestations, nuclear physics, subnuclear physics, plasma 
physics, superconductivity, etc. (Z.S.). 
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Refer also to citation(s) 22925, 22957, 23014, 23019, 23036, 23109 


22986 (DESY-92-024) The Clebsch-Gordan coefficients for 
the two ter quantum algebra SU, q(2) In the Loewdin- 
Shapiro approach. Wehrhahn, R.F. (Hamburg Univ. (Germany). 
Theoretical Nuclear Physics); Smirnov, Yu.F. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Feb 1992. 
27p. Order Number DE92528518. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The structure of the irreducible representations of the two param- 
eter quantum algebra SU, (2) is studied. The projection operators 
for this algebra are constructed in the Loewdin-Shapiro form. The 
explicit analytical expressions for the SUp,, (2) Clebsch-Gordan co- 
efficients are obtained with the help of these projection operators. 
There are clear perspectives to elaborate the theory of tensor op- 
erators, universal R-matrix, 6j, 9j symbols etc. for the SU,., (2) 
algebra using the same tools. (orig.). 


22987 {DOE/ER/40427-1-N92) Nucleon models of deep in- 
elastic scattering. Miller, GA. Washington Univ., Seattle, WA 
(United States). Dept. of Physics. [1992]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
88ER40427. (CONF-9201106-1: Riken winter seminar on quarks 
and gluons in nucleons and nuclei, Yuzawa (Japan), 8-12 Jan 
1992). Order Number DE92014225. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Nucleon models should describe both deep inelastic scattering 
and low energy phenomenology. We review some recent calcula- 
tions of valence quark distributions. Models in which the valence 
quarks are the only dynamical variables fail to describe the data, 
since the valence quarks saturate the energy-momentum sum rule. 
This is in sharp disagreement with existing data which indicate that 
a substantial fraction of the nucleon’s momentum is carried by glue 
and sea even for Q? as low as 0.5 GeV". 


(DOE/ER/40427-3-N92) Symmetry tests In hadronic 
systems. Washington Univ., Seattle, WA (United States). Dept. of 


Physics. [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-88ER40427. (CONF-920126— 
3-Extd.Abst.: 13. international conference on few body problems in 
physics, Adelaide (Australia), 5-11 Jan 1992). Order Number 
DE92014226. Source: OSTI; NTIS; INIS; GPO Dep. 

A parallel session of the conference was devoted to papers and 
discussions of symmetries in hadronic systems. 


22989 (DOE/ER/40661-2) Theoretical particle physics: 
Technical progress report, [May 1, 1991—April 30, 1992]. Got- 
tlleb, S.A.; Hendry, A.W.; Kostelecky, V.A.; Lichtenberg, D.B. 
Indiana Univ., Bloomington, IN (United States). Dept. of Physics. 
Apr 1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER40661. Order Number 
DE92014531. Source: OSTI; NTIS; INIS; GPO Dep. 
We have carried out research in lattice gauge theory, superstring 
—- supersymmetry, the solar neutrino puzzle, QCD perturba- 
tion theory, and phenomenological models of hadrons. In this 
report, we summarize our work in each of these areas. 


22990 (FNAL/C-92/72-A) Inverse phase transitions: Does 
baryogenesis lead to dark matter?. Dodelson, S. (Fermi National 
Accelerator Lab., Batavia, IL (United States)); Greene, B.R.; 
Widrow, L.M. Fermi National Accelerator Lab., Batavia, IL (United 
States). Feb 1992. 8p. Sponsored by National Aeronautics and 
Space Administration, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC02-76CH03000. Grant NAGW-2381. (CONF-9108175-3: 
15. Johns Hopkins workshop on current problems in particle theory, 





Baltimore, MD (United States), 26-28 Aug 1991; CLNS—92-1133). 
Order Number DE92013022. Source: OSTI; NTIS; INIS; GPO Dep. 

The phase structure of a field theory can have two qualitatively 
different forms- the less familiar of which involves high temperature 
symmetry breaking and low temperature symmetry restoration and 
is dubbed an inverse phase transition. After a general discussion 
of such inverse phase transitions we present an application of this 
phenomenon in which the symmetry under consideration is baryon 
number. The model has the virtues of generating the observed 
quark-antiquark asymmetry (with no explicit baryon number violat- 
ing interactions) while simultaneously providing the dark matter 
known to exist in galactic halos and clusters of galaxies. Con- 
straints from cosmology and particle physics highly constrain the 
mass of this dark matter candidate: 40GeV < < 50GeV. in 
this way we demonstrate our main conclusion: exotic phase 
structure of the inverted form can give rise to novel, predictive and 
testable cosmological phenomenon. 


22991 (IC-91/329) Stochastic strings, topology and space- 
time confinement. Namsrai, K. international Centre for Theoretical 
Physics, Trieste (Italy). Sep 1991. 7p. Order Number DE92630239. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Stochastic space-time caused by random strings is considered. 
By using a conform-like transformation of the metric we reconstruct 
"gravitational theory and derive its consequences. Such an ap- 
proach permits us to find natural quark confinement due to induced 
gravitation and to take into account topological structure of space- 
time in any physical quantity. (author). 22 refs. 


22992 (IC—-91/353) The Batalin-Vilkovisky scheme and the 
dynamical origin of the BRST condition. Baleanu, D. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1991. 7p. 
Order Number DE92630240. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The BRST condition Q=0 was obtained in a natural way with the 
Batalin-Vilkovisky scheme. The infinite number of 
ghosts from the Holten method of quantization was identified with 
the ghosts which appeared in the Kallosh version of the Batalin- 
Vilkovisky scheme. (author). 7 refs. 


22993 (IC—91/360) One-loop integration for the axial gauge 
with generalized prescription. Alekseev, A.|. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1991. 10p. Order Num- 
ber DE92630241. Source: OSTI; NTIS (US Sales Only); INIS. 

A prescription for the axial singularities which recovers in a par- 
ticular case the well-known PV-prescription is introduced. For 
massless one-loop integrals of the propagator type in axial gauge 
the simple relations between integrals are derived. These relations 
permit one to reduce all n-dimensional integrals to one nontrivial 
integral. General expression for the integrals in the c-prescription is 
derived. A problem of the prescription regeneration as a result of 
one-loop integration is considered. (author). 18 refs. 


22904 (IC-91/373) ‘Oblique corrections’ and symmetry 
breaking. Ramirez, C.A. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1991. 31p. Order 
DE92630266. Source: OSTI; NTIS (US Sales Only); INIS. 

Low Energy Parameters (Peskin-Takeuchi) are computed for two 
Symmetry Braking Schemes (heavy Higgs and techni-p). The dif- 
ferences between them are found comparable to the experimental 
uncertainties (in agreement with previous calculations for the Tech- 
nicolor Models). Some constraints are obtained for the techni-p 
case. (author). 22 refs, 11 figs. 


22995 (IC-91/379) Liouville gravity on bordered surtaces. 
Jaskolski, Z. Intemational Centre for Theoretical Physics, Trieste 
(Italy). Nov 1991. 14p. Order Number DE92630242. Source: OST]; 
NTIS (US Sales Only); INIS. 

The functional quantization of the Liouville gravity on bordered 
surfaces in the conformal gauge is developed. It was shown that 
the geometrical interpretation of the Polyakov path integral as a 
sum over bordered surfaces uniquely determines the boundary 
conditions for the fields involved. The gravitational scaling dimen- 
sions of boundary and bulk operators and the critical exponents 
are derived. In particular, the boundary Hausdorff dimension is cal- 
culated. (author). 21 refs. 


Number 
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22996 (IC—91/381) The superspace gauging of (2,0) non- 
linear sigma-models in the presence of torsion. Almeida, C.A.S. 
(Ceara Univ., Fortaleza, CE (Brazil); Helayel-Neto, J.A.; Smith, 
A.W. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1991. 9p. Order Number DE92630243. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The coupling of the (2-0)-Yang-Mills supermultiplets to non-linear 
sigma-models is carried out in (2,0)-superspace by means of the 
gauge of the target space isometry group. (author). 13 refs. 


22997 (IC-91/383) The super W... symmetry of the Manin- 
Radul super KP hierarchy. Das, A. (Rochester Univ., NY (United 
States). Dept. of Physics and Astronomy); Sezgin, E.; Sin, S.J. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 
1991. ip. (UR-1232;ER—13065/685;CTP-TAMU-—54/91 ;UFIFT- 
HEP-91/26.). Order Number DE92630267. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We show that the Manin-Radul super KP hierarchy is invariant 
under super W,,, transformations. These transformations are char- 
acterized by time dependent flows which commute with the usual 
flows generated by the conserved quantities of the super KP hier- 
archy. (author). 16 refs. 


22998  (IC-91/384) Modified black holes in two dimensional 
gravity. Mohammedi, N. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1991. 12p. Order Number 
DE92630244. Source: OSTI; NTIS (US Sales Only); INIS. 

The SL(2,R)\/U(1) gauged WZWN model is modified by a topo- 
logical term and the accompanying change in the geometry of the 
two dimensional target space is determined. The of this 
additional term arises from a symmetry in the general formalism of 
gauging an isometry subgroup of a non-linear sigma model with an 
antisymmetric tensor. It is shown, in particular, that the space-time 
exhibits some general singularities for which the recently found 
black hole is just a special case. From a conformal field theory 
point of view and for special values of the unitary representation of 
SL(2,R), this topological term can be interpreted as a small pertur- 
bation by a (1,1) conformal operator of the gauged WZWN action. 
(author). 26 refs. 


22999 
hadronic and strings at finite densities. Lizzi, F.; 
Senda, |.; Viswanathan, R.R. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1991. 31ip. Order Number 
DE92630245. Source: OSTI; NTIS (US Sales Only); INIS. 

A dynamical model of interacting strings with fixed total energy 
and finite energy density is studied. Results previously obtained for 
the case when the kinetic energy is small are extended by means 
of a fully relativistic analysis. The non-linear dynamical equations of 
the model are solved numerically and the equilibrium configurations 
for the case of both fundamental strings and the flux tube model of 
hadrons are investigated as a function of the energy density. Our 
results strongly the formation of a resonance dominated 
phase for sufficiently large energy densities. The model is applied 
to the study of the evolution of hadronic matter produced in ion col- 
lision experiments, where the formation of a resonance dominated 
phase is noted immediately after the collision. Our results indicate 
that this non-equilibrium state decays rapidly and relaxes to equilib- 
rium very soon after the collision, with a typical time scale of T ~ 
1/m, ~ 5x10~-*4s, (author). 31 refs, 17 figs. 


(IC-91/388) A dynamical model of the behaviour of 
fundamental 


23000 (IC-92/26) Hybridizing the Skyrmion with an Anti 
de-Sitter bag. Rosu, H. International Centre for Theoretical 
Physics, Trieste (Italy). Feb 1992. . Order Number 
DE92630246. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss a phenomenological model of the nucleon in which a 
small Anti-de-Sitter bag is placed into the Skyrmion configuration. 
Such a bag has a timelike boundary and allows naturally the 
Cheshire Cat Principle. Very important in this model is the mem- 
brane of the bag, the 3-dimensional manifold S'xS?, in which 
topological techniques will come into play. (author). 63 refs. 


23001 (ITF-90-40) Reduced fleld equations and motion in- 
tegrals in anisotropic space. Moskalyuk, S.S.; Nesteruk, A.V.; 
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Pritomanov, S.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1990. 20p. (In Russian). Order Number 
DE92630247. Source: OSTI; NTIS (US Sales Only); INIS. 

Reduced equations for scalar, vector and spinor field are ob- 
tained by analysis of symmetries of the anisotropic space. The 
energy-momentum tensor components calculating formulas as- 
sumed values of the variables of the reduced field equations are 
constructed. 5 refs. 


23002 (ITP-90-18) Effective action in R? gravity and spon- 
taneous compactification. Granda, L.N.; Pyzh, V.M. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 
21p. Order Number DE92630248. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Single-loop effective action for R? gravity model is studied. Back- 
ground Kaluza-Klein space represents the direct product of 
four-dimensional Minkowski space by N-dimensional S" sphere. A 
new gauge, where noncommutative nonminimal operators are re- 
duced to laplacians on M* (Minkowski space) and S" spheres, is 
presented. Compactification radius for some (even) values of N 
was determined. 33 refs. 


23003 (ITP-90-31) Differential equations method - new 
technique for massive Feynman diagrams calculation. Kotikov, 
A.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1990. 12p. Order Number DE92630249. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new method of massive Feynman diagram calculation which 
provides a fairly simple procedure of obtaining the result without 
the D-space (for the dimensional regularization) integrals calcula- 
tion is presented. Different complicated diagrams are calculated as 
an illustration of the method capacities. 23 refs. 


23004 (KEK-PROC-91-7, pp. 2-20) Physics at B-Factory. 


Lim, C.S. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1991. (CONF-9104295—: Workshop on physics and 


detectors for KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 
Apr 1991). In Proceedings of the workshop on physics and detec- 
tors for KEK asymmetric B-Factory. 564p. Order Number 
DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

The roles played by the measurements of CP asymmetries and 
B rare processes in the confirmation of the standard model and 
even in searching for some new physics are discussed in some 
detail. The argument on the reliability of the theoretical estimation 
of the processes, and the comparisons with corresponding pro- 
cesses in K system are made to make the issue clear. (author). 


23005 (KEK-PROC-91-7, pp. 93-110) A measurement of 
Re(e’/e) with double-beam technique. Yamamoto, Hitoshi 
(Chicago Univ., IL (United States). Enrico Fermi Inst.). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. 
(CONF-9104295—: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A measurement of the direct CP violation parameter Re(e'/e) by 
the E731 collaboration at Fermilab is reported. The double-beam 
method which is designed to control systematic errors is discussed 
in some detail. (author). 


23006 (KEK-PROC-—91-7, pp. 137-154) Heavy quark symme- 
try (review). Sumino, Y. (Tokyo Univ. (Japan). Dept. of Physics). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Sep 1991. (CONF-9104295-: Workshop on physics and detectors 
for KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). 
In Proceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We review the symmetry present in the system with a heavy 
quark accompanied by the light degrees of freedom. The current 
matrix elements between such hadron states can be predicted us- 
ing symmetry. We also review the corrections to the symmetric 
limit. (author). 
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23007 (KEK-PROC—91-7, pp. 155-170) Dynamical models of 
B — V/JK,*. Ward, B.F.L. (Tennessee Univ., Knoxvill, TN (United 
States). Dept. of Physics and Astronomy). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF- 
9104295—-: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An issue of some interest in the general theory of CP violation in 
B meson decay is the relative admixture of even and odd final CP 
eigenstates in B — ‘Y/JK,*. For example, dominance of one sign 
of CP in this decay would increase the available modes for mea- 
suring the CP violation in the respective B meson decays in a 
beauty factory by a factor = 2.5 and, hence, would decrease the 
luminosity requirements for such a factory from the CP violation 
perspective. Here, we therefore study this relative admixture in 
several dynamical models of the respective decay. We are encour- 
aged by our findings. (author). 


23008 (KEK-PROC-—91-7, pp. 280-303) CP violation in ex- 
clusive B decays. Numata, Ken (Tokyo Univ. (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1991. (CONF-9104295—: Workshop on physics and 
detectors for KEK asymmetric B-Factory, Tsukuba (Japan), 15-18 
Apr 1991). In Proceedings of the workshop on physics and detec- 
tors for KEK asymmetric B-Factory. 564p. Order Number 
DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

We review some decay modes of B® or B-bar’, with which we 
measure CP violation or phases of Cabibbo-Kobayashi-Maskawa 
(CKM) matrix elements. For simplicity, we restrict the topics to the 
cases of By°-B,-bar® system. (author). 


23009 (KEK-PROC-—91-7, pp. 333-348) Tau physics at B- 
factory. Gan, K.K. (Ohio State Univ., Columbus, OH (United 
States). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: Workshop 
on physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 
This is a review on the prospect for 7 physics at the B-factory. 
The large data sample expected at the B-factory allows the precise 
test of the Standard Model and the search for new physics. This 
complements the study at a Tau-Charm Factory. (author). 


23010 (KEK-PROC-—91-7, pp. 435-438) Flavor tagging with 
BB-barz final states. Yamamoto, Hitoshi (Harvard Univ., Cam- 
bridge, MA (United States)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: Workshop 
on physics and detectors for KEK asymmetric B-Factory, Tsukuba 
(Japan), 15-18 Apr 1991). In Proceedings of the workshop on 
physics and detectors for KEK asymmetric B-Factory. 564p. Order 
Number DE92782189. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ELECTRON-POSITRON 
INTERACTIONS/cp invariance; ELECTRON-POSITRON INTER- 
ACTIONS/flavor model; B PLUS MESONS; B NEUTRAL 
MESONS; UPSILON-10575 MESONS; UPSILON-10860 MESONS; 
PIONS MINUS; P STATES 


23011 (KEK-PROC-—91-7, pp. 541-551) Model independent 
test of the standard model. Sanda, A.!. (Superconducting Super 
Collider Lab., Dallas, TX (United States)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF- 
9104295-: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We anticipate much interesting physics to come out of the B fac- 
tory. Also, much-needed ingredients to plan the experiment at B 
factory will come from ARGUS and CLEO Il in the next two or 
three years. On the theoretical front, it is necessary to make some 
progress in quantifying the prediction of K decay amplitudes. 
Promising efforts along this direction are the lattice and the chiral 
weak dynamics approach. Finally, we point out that all three angles 
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of the unitarity triangle can be obtained from experiments. Unlike in 
K decays, there is very little theoretical uncertainty in determination 
of these angles. A check to see if these angles add up to 180deg is 
a quantitative test of the standard model. Given these angles and 
measured V,,, we can obtain V,,, and Vi, from the unitarity trian- 
gle. These can be checked. Any violation of the unitarity triangle 
constraints implies physics beyond the standard model. (author). 


6622 Specific Theories and Interaction Models; 
Particle Systematics 


Refer also to citation(s) 22987, 22989, 22994, 23000, 23041, 
23048, 23054, 23056, 23059, 23060, 23072, 23109, 23126 


23012 (DOE/ER/40224—190) Structure functions and parton 
distributions. Olness, F. (Oregon Univ., Eugene, OR (United 
States). Inst. of Theoretical Science); Tung, Wu-Ki. Oregon Univ., 
Eugene, OR (United States). Inst. of Theoretical Science. Apr 
1991. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG06-85ER40224. (OITS—454;CONF-9006226-3: 
Snowmass electronics meeting, Snowmass, CO (United States), 29 
Jun 1990). Order Number DE92014606. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Activities of the structure functions and parton distributions group 
is summarized. The impact of scheme-dependence of parton distri- 
butions (especially sea-quarks and gluons) on the quantitative 
formulation of the QCD parton model is highlighted. Recent 
progress on the global analysis of parton distributions is summa- 
rized. Issues on the proper use of the next-to-leading parton 
distributions are stressed. 


23013 (DOE/ER/40224-194) New insights on Majoron mod- 
els. Pal, P.B. Oregon Univ., Eugene, OR (United States). Inst. of 
Theoretical Science. Dec 1990. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG06-85ER40224. 
(CONF-901145-—4: Beyond the standard model Il - a critical review 
of the standard model and the prospects for discovering new 


physics, Norman, OK (United States), 1-3 Nov 1990; OITS—458). 
Order Number DE92014178. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. MAJORANA THEORY; GOLDSTONE 
BOSONS; CP INVARIANCE; NEUTRINOS; SYMMETRY BREAK- 
ING; STANDARD MODEL 


23014 (DOE/ER/40224-198) Monopoles of SU(15) grand 
unification. Pal, P.B. Oregon Univ., Eugene, OR (United States). 
Inst. of Theoretical Science. Mar 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-85ER40224. 
(OITS—462). Order Number DE92014011. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In a recently analyzed grand unified model based on the gauge 
group SU(15), monopoles are automatically consistent with the cos- 
mological mass density bound. The Parker bound of monopole flux 
puts some constaints on the model which can be easily satisfied. 


23015 (DOE/ER/40224-209) Intermittency, multifractality 
and hadronic collisions. Hwa, R.C. Oregon Univ., Eugene, OR 
(United States). Sep 1991. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-85ER40224 ;FG06- 
91ER40637. (CONF-9106340-1: Ringberg workshop on 
multiparticle production, fluctuations and fractal structure, Schloss 
Ringberg (Germany), 25-28 Jun 1991). Order Number 
DE92014319. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the properties of the G moments as a means of de- 
termining the multifractal features of the intermittency phenomena 
in muktiparticle production. We then summarize ECCO, a Monte 
Carlo code for simulating hadronic collisions in the framework of 
the Geometrical Branching Model. It is shown that ECCO can re- 
produce the intermittency data. 


23016 (DOE/ER/40561-038) Theoretical overview: Hot and 
dense QCD in equilibrium. Hatsuda, Tetsuo. Washington Univ., 
Seattle, WA (United States). Inst. for Nuclear Theory. Nov 1991. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-90ER40561. (CONF-9111165-13: Quark matter 
‘91, Gatlinburg, TN (United States), 11-15 Nov 1991). Order Num- 
ber DE92013665. Source: OSTI; NTIS; INIS; GPO Dep. 


Static and dynamical properties of QCD at finite temperature and 
density are reviewed. Non-perturbative aspects of the QCD plasma 
and modification of the hadron properties associated with the chiral 
transition are discussed on the basis of lattice data, effective 
theories and QCD sum rules. Special emphasis is laid on the im- 
portance of the finite baryon density to see the effects of the 
restoration of chiral symmetry in experiment. 


23017 (DOE/ER/40577-—2) [Theoretical studies in elemen- 
tary particle physics]: Annual technical progress report, 
[December 1990—-November 1991]. Collins, J. Pennsylvania State 
Univ., University Park, PA (United States). Dept. of Physics. [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER40577. Order Number DE92015295. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in: spin physics; transverse po- 
larization and jet production; fundamental QCD; intermediate vector 
boson production; and hadron collisions. (LSP) 


23018 (DOE/ER/40677—1-Pt.1) Research on elementary par- 
ticle physics: Task P, Studies in theory and phenomenology 
of elementary particles: Annual progress report, January 1, 
1992—October 31, 1992. Illinois Univ., Urbana, IL (United States). 
Dept. of Physics. May 1992. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-91ER40677. Order 
Number DE92014428. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the last year, work has focused on two areas: the phe- 
nomenology of quark-gluon differentiation in jets, and theoretical 
studies involving Dirac-like equations for various systems. Substan- 
tive progress has been made in both areas. A paper comparing 
details of the Lund and Herwig simulations for quark and gluon jets 
has been written and accepted by Physical Review D. A paper de- 
scribing a new type of Dirac equation for the relativistic harmonic 
oscillator, and finding solutions thereof, has been written and sub- 
mitted for publication. 


23019 (IC—91/327) The standard model coupling constants 
according to LEP data and the scale of left-right symmetry 
breaking. Asatrian, G.M. (Erevanskij Fizicheskij Inst., Erevan (Ar- 
menia)); Matinyan, S.G. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1991. 10p. Order Number 
DE92630275. Source: OSTI; NTIS (US Sales Only); INIS. 

The SO(10) and SU(2)_ symmetry breaking scales are calcu- 
lated in the grand unification scheme based on the SO(10) group 
with intermediate left-right symmetry, with account of new LEP 
data on the standard model coupling constants. The results ob- 
tained agree to the experiment on search for proton instability. 
(author). 9 refs, 2 figs. 


23020 (ITF-90-69) On the dynamics of a model of elec- 
troweak interaction with a t-quark condensate. Gorbar, Eh.V. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1990. 20p. (In Russian). Order Number DE92630279. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The structure of the vacuum and the spectrum of bound states in 
the four-fermion model with condensates of third family quarks 
responsible for dynamical electroweak symmetry breaking are stud- 
ied. It is shown that the stable vacuum of this model corresponds 
to the solution without Usm(1)-symmetry breaking. It is also shown 
that the spectrum of bound states of the model coincides with that 
of the standard model. Higgs bosons appears as bound states of t 
and b quarks. 15 refs. 


23021 (ITP-90-2) Inflating metastable quark-gluon plasma 
universe. Jenkovszky, L.L.; Kaempfer, B.; Sysoev, V.M. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 
11p. Order Number DE92630280. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We show within the Friedmann model with the equation of state 
p(T)=aT‘*-AT that our universe has expanded exponentially when it 
was in a metastable quark-gluon plasma state. The scale factor 
during that epoch increased by many orders of magnitude. 13 
refs.; 5 figs. 


23022 (ITP-90-23) Dynamical instabilities in quark-gluon 
plasma with hard jet. Pavienko, O.P. AN Ukrainskoj SSR, Kiev 
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(Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 8p. Order Number 
DE92630281. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamical instabilities, whose development can be expected 
under the hard jet propagating through the quark-gluon plasma, 
are analyzed. The possible signals of the quark-gluon plasma for- 
mation in ultrarelativistic nuclear collisions connected with the 
development of the plasma-jet instabilities are discussed. 10 refs. 


23023 (ITP-90-54) Thermal lepton pairs from quark-gluon 
plasma in relativistic nuclear collisions. Gorenstejn, M.|.; 
Mogilevskij, O.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1990. 8p. Order Number DE92630282. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A thermal emission of lepton pairs from a quark-gluon plasma is 
discussed. For dileptons with small invariant mass the non- 
perturbative effects are found to be important. A simple ‘out-of 
model for momentum distribution functions of non-perturbative 
quark-gluon plasma is considered. The specific structure of thermal 
dilepton spectrum in the transverse momentum region (1-2) GeV/c 
is predicted. 19 refs.; 3 figs. 


23024 (KEK-PROC-91-7, pp. 125-136) Present status of 
Lattice QCD. Okawa, Masanori (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF-9104295—: 
Workshop on physics and detectors for KEK asymmetric B-Factory, 
Tsukuba (Japan), 15-18 Apr 1991). In Proceedings of the workshop 
on physics and detectors for KEK asymmetric B-Factory. 564p. 
Order Number DE92782189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the quenched approximation, calculations are done for hadron 
mass, decay constant and form factor of semi-leptonic decay on an 
L° = 24° lattice with a~’ = 2 GeV (6 = 6.0). At present, it is impos- 
sible to directly estimate the properties of B meson, and two 
indirect methods are proposed. However, these methods are still 
far from complete and there is no firm estimation of B meson. The 
value of B parameter depends largely on the lattice spacing, and 
the evaluation with smaller lattice spacing is desirable. Full QCD 
calculation is now under way on an L® = 20° lattice with a~’ = 2 
GeV (8 = 5.7, N; = 2). (author). 


23025 (SLAC—378, pp. 305-318) Results from LEP on heavy 
quark physics. Tenchini, R. (inst. Nazionale di Fisica Nucleare, 
Pisa (Italy)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jan 1991. (CONF-900799-: 18. SLAC summer in- 
stitute on particle physics: heavy quarks and gauge bosons, 
Stanford, CA (United States), 16-27 Jul 1990). In Gauge bosons 
and heavy quarks: Proceedings of Summer Institute on Particle 
Physics. 528p. Order Number DE91011248. Source: OSTI; NTIS; 
INIS. 

The study of hadronic decays of the Z at the LEP e*e™ collider 
offers new opportunities for Heavy Quark Physics. For the first time 
the coupling of c,b quarks to the Z can be precisely measured 
providing an important test of the Standard Model. In addition fun- 
damental properties of b hadrons, such as B°-B° mixing and 
lifetimes, can be measured with large samples of high purity Z — b 
b decays. In this review the author will present results from LEP 
experiments after one year of LEP operation. Most of the results 
are preliminary and based on integrated luminosities of a few pico- 
barns. Nevertheless they represent an excellent start for Heavy 
Quark Physics at LEP. 
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Refer also to citation(s) 22442, 22470, 22476, 22989, 23015, 
23025, 23055, 23057, 23061 


23026 (ANL-HEP-CP-—92-23) Z—jets+ 7 as a signal for R- 
parity violation. Hewett, J.L. Argonne National Lab., IL (United 
States). High Energy Physics Div. Feb 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9112106-2: Workshop on photon radiation from 
quarks, Annecy (France), 2-3 Dec 1991). Order Number 
DE92013061. Source: OSTI; NTIS; INIS; GPO Dep. 
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Supersymmetric models with explicit R-parity violation can 
induce new rare decay modes of the Z boson into single super- 
symmetric particles. Here, the rate and signature for one such 
decay, Z — wv +, is examined, where it is found that the rate is at 
least an order of magnitude smaller than that for the process Z— 
H-y, even with larger values of the R-parity violating couplings. 


23027 (ANL-HEP-CP-—92-29) Experimental results with the 
Fermilab polarized beams. Yokasawa, A. Argonne National Lab., 
IL (United States). [1992]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-31109-ENG-38. 
(CONF-9201107-1: Adriatico research conference on polarization 
dynamics in nuclear and particle physics, Trieste (Italy), 7-10 Jan 
1992). Order Number DE92014860. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We summarize activities with experiments using polarized pro- 
tons and polarized antiprotons at Fermilab. 


23028 (BNL-47509) Aspects of strangeness production 
with 15 — 30 GeV proton beams. Dover, C.B. Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1992. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9111167—2: Workshop on hyperon and 
hypernuclear physics with proton beams, Bloomington, IN (United 
States), 8-10 Nov 1991). Order Number DE92014694. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We discuss the spectrum of physics questions related to 
strangeness which could be addressed with a 15-30 GeV proton 
storage ring. We focus on various aspects of strangeness produc- 
tion, including hyperon production in pp collisions, studies of 
hyperon-nucleon scattering, production of hyper-fragments in 
p-nucieus collisions, and hyperon spin observables in inclusive pro- 
duction. 


23029 (DESY-91-108) Top quark physics at ete linear 
colliders. Zerwas, P.M. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1991. 40p. (CONF-9109374—: 
Workshop on physics and experiments with linear colliders, 
Saariselkae (Finland), Sep 1991). Order Number DE92521553. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The profile of top quarks is described in the Standard Model and 
beyond, and the prospects for carrying out high precision measure- 
ments in the top quark sector at ete colliders are reviewed. (i) 
The steep rise of the cross section o(e*e~ —tanti t) near the tresh- 
old through the formation of toponium remnants allows the 
measurement of the Balmer top mass m, with an accuracy of bet- 
ter than 500 MeV. (ii) The properties of the standard top decay 
model t-b+W* as well as [possibly rare] non-standard decays to 
charged Higgs bosons t-+b+H* or through the stop channel in su- 
persymmetric models, t—t tilde + neutralino, can be investigated. 
(iii) Electroweak static parameters of the top quark, anomalous 
magnetic and electric dipole moments, and the chirality of the (t, b) 
decay current can be explored through angular correlations be- 
tween initial and final state particles. (iv) Higgs radiation off top 
quarks in e*e~-—tanti tH or Higgs decay to top quarks in 
ete —ZH—Ztanti t may provide an almost unique opportunity to 
measure directly the Higgs-fermion coupling. (orig.). 


23030 (DESY—91-145, pp. 2-7) Resonance formation in +7- 
collisions - as observed with the Crystal Ball detector. Bienlein, 
J.K. Crystal Ball Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1991. (CONF-910864—: 4. in- 
ternational conference on hadron spectroscopy, College Park, MD 
(United States), 12-16 Aug 1991). In Results on light quark spec- 
troscopy. 27p. Order Number DE92516971. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Analysis of two-photon reactions with the Crystal Ball detector at 
the DORIS-II e*e~ storage ring (Epeam = 5 GeV) resulted in a com- 
plete set of data on -7-formation of mesons. The data are best 
represented by their helicity matrix elements. For isoscalar mesons 
the mixing of non-strange and strange quark constituents can be 
derived. A highly efficient selection of the channel yy — 7°x° 
yielded 7000 events with (M(7°7x°)) > 800 MeV/c?. A partial wave 
decomposition became possible and showed under the f2(1270) a 
scalar meson resonance f9(1250) with 4.0 standard deviations. In 
the same analysis 23 events of yy — nn have been found. (orig.). 





23031 (DESY-91-145, pp. 8-13) CELLO-results on 
yy—1*t2x—. Harjes, J. CELLO Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1991. Contract 
BMFT 054HH23P. (CONF-910864—: 4. international conference on 
hadron spectroscopy, College Park, MD (United States), 12-16 Aug 
1991). In Results on light quark spectroscopy. 27p. Order Number 
DE92516971. Source: OSTI; NTIS (US Sales Only); INIS. 

In the channel + — x*x~ a unitary description of CELLO-data 
leads to an observation of a substantial -+-y-coupling (5-8 keV) to a 
‘scalar structure’ which might be the scalar-resonance coupling ex- 
pected by the quark model. The partial width of the fp - Tensor 
meson was found to be I)... (f2) = 2.58 + 0.13 (stat.) *°5® _) 57 
(syst.) keV. No resonance production is observed above ~ 1.4 
GeV resulting in upper limits of partial widths for f'> (1525). AX/ 
fo(1565), f9(1590), @/f2(1720) and f2(1810). (orig.). 


23032 (DESY-91-145, pp. 14-20) Scalar and tensor meson 
production in two-photon collisions. Kolanoski, H. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1991. 
Contract BMFT 055D049/. (CONF-910864—: 4. international con- 
ference on hadron spectroscopy, College Park, MD (United 
States), 12-16 Aug 1991). In Results on light quark spectroscopy. 
27p. Order Number DE92516971. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The current experimental knowledge on the two-photon cou- 
plings of scalar and tensor mesons is reviewed. Special attention is 
paid to the conjecture that the missing scalar quark model states 
may be hidden under the tensor states. (orig.). 


23033 (DESY—92-011) New leptons, quarks and lepto- 
quarks in high energy e*e- annihilation. Buchmueller, W. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jan 1992. 23p. (CONF-9109374—: Workshop on physics and exper- 
iments with linear colliders, Saariselkae (Finland), Sep 1991). Order 
Number DE92528403. Source: OSTI; NTIS (US Sales Only); INIS. 

Extensions of the standard model predict new spin-1/2 and spin- 
0 particles which may be colour singlets or colour triplets. We 
study pair production and single production of these particles in 


e*e— annihilation at 500 GeV center-of-mass energy. With the 
projected NLC luminosity, in most cases the production of new par- 
ticles with masses close to the kinematical limit will be possible. 
We also discuss properties of final states resulting from heavy neu- 
trino decays. (orig.). 


23034 (DESY-92-019) Heavy quark symmetry at large re- 
coil: The case of baryons. Koerner, J.G. (Mainz Univ. (Germany). 
Inst. fuer Physik); Kroll, P. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Feb 1992. 22p. Contract BMFT 
06Mz760;BMFT O6Wu765. (MZ-TH-91-34;WU-B-91-31). Order 
Number DE92528519. Source: OSTI; NTIS (US Sales Only); INIS. 

We analyze the large recoil behaviour of heavy baryon transition 
form factors in semi-leptonic decays. We use a generalized 
Brodsky-Lepage hard scattering formalism where diquarks are con- 
sidered as quasi-elementary constituents of baryons. In the limit of 
infinitely heavy quark masses the large recoil form factors exhibit a 
new model-independent heavy quark symmetry which is reminis- 
cent but not identical to the Isgur-Wise symmetry at low recoil. 
(orig.). 


23035 (DESY-92-022) Matrix element calculation of quark 
bremsstrahlung in O(aas). Kramer, G. (Hamburg Univ. (Ger- 
many). 2. Inst. fuer Theoretische Physik); Spiesberger, H. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Feb 1992. 22p. Contract BMFT O55HH91P. (CONF-9112106—: 
Workshop on photon radiation from quarks, Annecy (France), 2-3 
Dec 1991). Order Number DE92521552. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We describe a matrix element calculation up to O(ag) of the par- 
tial widths of the decay Z—+-y+n jets. Numerical results are given as 
a function of the invariant mass cut parameter y. A Monte Carlo 
implementation of the matrix element calculations is described 
which allows to study the dependence on schemes defining jet res- 
olution and photon isolation. (orig.). 


23036 (DOE/ER/40224—196) Rare decays and CP asymme- 
tries in charged B decays. Deshpande, N.G. Oregon Univ., 
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Eugene, OR (United States). Inst. of Theoretical Science. Jan 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG06-85ER40224. (OITS—460;CONF-901 145-3: 
Beyond the standard model Il - a critical review of the standard 
model and the prospects for discovering new physics, Norman, OK 
(United States), 1-3 Nov 1990). Order Number DE92014310. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The theory of loop induced rare decays and the rate asymmetry 
due to CP violation in charged B Decays in reviewed. After consid- 
ering b — sy and b — se*e~ decays, the asymmetries for pure 
penguin process are estimated first. A larger asymmetry can result 
in those modes where a tree diagram and a penguin diagram inter- 
fere, however these estimates are necessarily model dependent. 
Estimates of Cabbibo suppressed penguins are also considered. 


23037 (DOE/ER/40614—13) Jets in hadron colliders at order 
as*. Ellis, S.D. (Washington Univ., Seattle, WA (United States). 
Dept. of Physics); Kunszt, Z.; Soper, D.E. Washington Univ., Seat- 
tle, WA (United States). Dept. of Physics. Oct 1991. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FGO6- 
91ER40614. (CONF-9107172-11: 15. joint international lepton 
photon symposium at high energies and European Physical Soci- 
ety (EPS) conference on high energy, Geneva (Switzerland), 25 
Jul - 1 aug 1991). Order Number DE92014356. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recent results from the study of hadronic jets in hadron-hadron 
collisions at order a,° in perturbation theory are presented. The 
numerical results are in good agreement with data and this agree- 
ment is illustrated where possible. 


23038 (DOE/ER/40637—4) intermittency, multifractality and 
hadronic collisions. Hwa, R.C. Oregon Univ., Eugene, OR 
(United States). Sep 1991. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract FG06-91ER40637 
;FG06-85ER40224. (OITS-474;CONF-9106340-2: Ringberg work- 
shop on multiparticle production, fluctuations and fractal structure, 
Schloss Ringberg (Germany), 25-28 Jun 1991). Order Number 
DE92014595. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the properties of the G moments as a means of de- 
termining the multifractal features of the intermittency phenomena 
in multiparticle production. We then summarize ECCO, a Monte 
Carlo code for simulating hadronic collisions in the framework of 
the Geometrical Branching Model. It is shown that ECCO can re- 
produce the intermittency data. 


23039 (FNAL/C—91/295-A) Resonant enhancement of 
flavor-changing neutrino interactions. Roulet, E. Fermi National 
Accelerator Lab., Batavia, IL (United States). Oct 1991. 3p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC02-76CH03000. Grant NAGW-1340. 
(CONF-9109182-2: 2. international workshop on theoretical and 
phenomenological aspects of underground physics, Toledo (Spain), 
9-13 Sep 1991). Order Number DE92013020. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The resonant amplification of neutrino oscillations in the presence 
of flavor-changing neutrino interactions with matter is analyzed. It is 
shown that a significant .-flavor conversion can take place even in 
the absence of neutrino mixing in vacuum. To account for the solar 
neutrino deficit, the strength of the new interactions should be ~ 
10-*Ge and the resulting neutrino suppression and spectrum is 
similar to that in the ordinary MSW effect. | discuss some exten- 
sions of the standard model where these interactions can be 
present, taking into account the experimental constraints that arise 
mainly from the induced leptonic rare decays. 


23040 (FNAL/C—92/103) PP collider physics. Demarteau, M. 
(State Univ. of New York, Stony Brook, NY (United States)). Fermi 
National Accelerator Lab., Batavia, IL (United States). Apr 1992. 
80p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9109381-1: 1991 joint 
Belgian-Dutch-German school of particle physics, Aachen (Ger- 
many), 9-20 Sep 1991). Order Number DE92014164. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A brief introduction to pp collider physics is given. Selected re- 
sults from the collider experiments at the CERN SppS and the 
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Tevatron collider are described. The emphasis is on experimental 
aspects of pp collisions. Minimum bias physics and the production 
of jets, Intermediate Vector Bosons and heavy flavors is reviewed. 
The outlook for physics at hadron colliders for the near future is 
briefly discussed. 


23041 (FNAL/C-92/105) Status report from CDF. Grass- 
mann, H. Fermi National Accelerator Lab., Batavia, IL (United 
States). Apr 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9110384—-1: DESY theory workshop, Hamburg (Germany), Oct 
1991). Order Number DE92014609. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper discusses some of the more recent results from CDF. 
It is based on a talk given at the Desy Theory workshop “The 
Standard Model at high Temperature and Density.” The paper em- 
phasizes processes at parton q* which are high from the point of 
view of experiment. Possible implications on current developments 
in the analysis on theory and vice versa are discussed. 


23042 (INIS-mf-13194) Hadron Structure '89: Proceedings 
of the conference. Physics and Applications. Nagy, M.; Krupa, D. 
(eds.). Slovenska Akademia Vied, Bratislava (Czechoslovakia). 
Fyzikalny Ustav; Komenskeho Univ., Bratislava (Czechoslovakia). 
Matematicko-Fyzikaina Fakulta; Jednota Slovenskych Matematikov 
a Fyzikov, Bratislava (Czechoslovakia). 1989 395p. (CONF- 
8909475—-: Hadron Structure '89, Smolenice (Czechoslovakia), 
25-28 Sep 1989). Order Number DE92628522. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The proceedings contain the full texts of all 43 papers presented 
at the conference. All contributions have been inputted to INIS. 
The topics covered include the chiral aspects of QCD; nonpertur- 
bative QCD; heavy ion collisions and quark-gluon plasma 
signatures; and recent experimental results. (Z.S.). 


23043 (ITP-90-29) How fast do cross sections rise. 
Jenkovszky, L.L.; Martynov, E.S.; Struminskij, B.V. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 8p. Order 


Number DE92630291. Source: OSTI; NTIS (US Sales Only); INIS. 

The recent luminosity-independent measurement of the pp-bar 
total cross section at the Tevatron indicates the approach to the 
logarithmic asymptotics of o;, typical of a dipole Pomeron with a 
unit intercept. The ratio o/c; approaches its asymptotic constant 
limit more slowly than o;. 8 refs.; 3 figs. 


23044 (KEK-PROC—91-7, pp. 439-453) Trigger design for B 
factory experiment. Yamauchi, Masanori (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1991. (CONF- 
9104295-: Workshop on physics and detectors for KEK 
asymmetric B-Factory, Tsukuba (Japan), 15-18 Apr 1991). In Pro- 
ceedings of the workshop on physics and detectors for KEK 
asymmetric B-Factory. 564p. Order Number DE92782189. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The trigger condition is studied by Monte Carlo simulation for 
BB-bar, +*7~— and continuum hadronic events. In the track trigger, 
at least two tracks are required to satisfy; py > 0.2 GeV, Onin > 
17deg and ¢dopen > 90deg. In the energy trigger, energy deposit in 
the Cs! calorimeter is required to be larger than 2 GeV with E, > - 
1 GeV. By taking a logical OR of the track and energy triggers the 
trigger efficiency is practically 100% for BB-bar and continuum 
hadronic events, and 98.4% for r*7~ events. Cosmic ray back- 
ground in this trigger is 30~40 Hz. The rate of beam associated 
background can be reduced by a factor of 20 or more by changing 
these trigger conditions without losing the efficiency for BB-bar and 
continuum hadronic events. Based on these studies, a realistic 
four-step trigger is designed, which uses signals from TOF, Csl 
calorimeter, PDC and CDC. Constraint on the frequency at each 
trigger step is considered to optimize the trigger dead time and 
pile-up problem. (author). 


23045 (KEK-PROC-—91-10, pp. 256-270) A study of anoma- 
lous WWZ/WW, couplings at JLC. Miyamoto, Akiya (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. 
(CONF-9011281—: 2. workshop on Japan Linear Collider (JLC), 
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Tsukuba (Japan), 6-8 Nov 1990). In Proceedings of the second 
workshop on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

JLC’s sensitivity to anomalous WWZ and WW7 couplings are 
studied, in the reactions ete~ — W*W-, ete— — e-*vW*- and 
ete- — vv-barZ. We show that JLC operated at ,/s = 500 GeV is 
more than an order of magnitude sensitive to the anomalous cou- 


plings than that expected for LEP-II. A detector simulator is also 
described in detail. (author). 


23046 (KFTI-89-58) Elimination of power divergences in 
high-spin interaction models and polarization investigations. 
Kulish, Yu.V. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1989. 9p. Order Number DE92630292. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The requirements of the construction of the interaction vertices 
for spin J>1 hadrons are proposed. They appear to be in close 
agreement with the experimental data. One of the ways to verify 
the requirements proposed is to carry out high-energy experiments 
involving high-spin hadrons or nuclei. 15 refs.; 2 figs. 


23047 (LA-UR-92-1302) Problems in neutrino electron 
scattering with 1-GeV neutrinos. White, D.H. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9202106—1: TRIUMF neutrino workshop, Lake Louise 
(Canada), 18-21 Feb 1992). Order Number DE92013535. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Neutrino physics has often been limited by lack of events. This 
limitation has been not so much for events in total, but for events 
in selected channels. The basic strategy for dealing with this issue 
has been to build massive detectors in which target and event 
detection have been combined. This strategy has been very suc- 
cessful, but it does carry the difficulty that, given a large detector 
mass, financial limitations apply to the detail with which events 
may be detected and reconstructed. At KAON some of these diffi- 
culties will be alleviated by the increase in neutrino flux, which may 
make the construction of smaller and more specialized detectors 
feasible. At the Lake Louise workshop a great deal of interest was 
expressed in neutrino electron scattering; we shall describe here 
the limitations of the BNL detector as they emerged in the mea- 
surement of sin 2@y at BNL. In this context the knowledge of the 
beam was an intrinsic part of this experimental systematic errors, 
and we start with a description of the beam. 


23048 (LBL-31886) Heavy flavor physics at hadron collid- 
ers. Barbaro-Galtieri, A. Lawrence Berkeley Lab., CA (United 
States). Dec 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO03-76SF00098 ;AC02- 
76CH03000. (FNAL/C—92/45-E;CONF-9106289-6: 3. topical 
seminar on heavy flavors, San Miniato (Italy), 3 Jun 1991). Order 
Number DE92014482. Source: OSTI; NTIS; INIS; GPO Dep. 

The search for the top quark has dominated heavy flavor physics 
at hadron colliders. For Standard model decay of top the present 
mass limit in m > 89 GeV (95% C.L.). Bottom production cross 
sections are quite large at hadron colliders, thus providing enough 
statistics for extensive studies. Results on cross sections, B° — B° 
mixing, exclusive channels and rare B decays will be summarized. 


23049 (RAL—92-001) Particle physics experiments, 1991. 
Roberts, B.A. (comp.). Rutherford Appleton Lab., Chilton (United 
Kingdom). Jan 1992. 201p. Order Number DE92630286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Data taking for this experiment was completed in December 
1983. The samples include approximately 19,000 (v) and 11,000 
(v-bar) charged current events. These constitute the largest data 
set of interactions on free protons. Work published to date includes 
studies of inclusive structure functions and final state properties, 
exclusive final states, neutral current cross sections and production 
of strange and charmed particles. During the past year results 
have been published on the production of fo (1270) and v° (770) 
mesons in pp and p-barp charged current interactions. In the case 
of the f, this represents the first observation of such production. It 
is found that the multiplicities are 0.047+0.017 in pp and 
0.17+0.018 in p-barp. The fp mesons are mostly produced at large 
hadronic invariant mass W and in the forward hemisphere. The 





production of v° mesons can be observed with high statistics in 
both pp and p-barp interactions and the differential cross section 
studied. The observations are compared with LUND Monte Carlo 
predictions, which are generally found to be too high. However 
qualitative features of the data are reproduced. Work continues on 
a precise determination of the neutral current/charged current ratio, 
on the study of charged and neutral current structure functions and 
on the production of strange particles. (author). 


23050 (SLAC-378, pp. 337-356) Recent results form CLEO 
| and a glance at CLEO Il data. Kubota, Yuichi (Univ. of Min- 
nesota, Minneapolis (United States)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Jan 1991. DOE Contract 
AC02-83ER40105. (CONF-900799-: 18. SLAC summer institute 
on particle physics: heavy quarks and gauge bosons, Stanford, CA 
(United States), 16-27 Jul 1990). In Gauge bosons and heavy 
quarks: Proceedings of Summer Institute on Particle Physics. 
528p. Order Number DE91011248. Source: OSTI; NTIS; INIS. 

The author presents highlights of results based on 428 pb—" of 
e*e~ annihilation data taken with the CLEO | detector and CESR 
(Cornell Electron Storage Ring). Measuring the branching fractions 
for B- — D®°l-v> he estimates that |V,.|~0.040. The ratio of 
semileptonic widths for final states with vector and pseudo-scalar D 
mesons are determined to be 2.6 + 1.1, and the ratio of B~ and 
B° lifetimes, +(B-)/7(B°) = 0.89 + 0.19 + 0.13. He has observed 
the decay D,* — ¢ I*v, which leads to determination of absolute 
D,* decay branching fractions. The asymmetry he has observed in 
the decay A;* — Az* demonstrated a violation of parity conserva- 
tion in the weak decay of a charmed particle. The CLEO II detector 
started operation in the fall of 1989. He reports on the performance 
of its Csi calorimeter. 


23051 (SLAC-378, pp. 489-506) B-physics at CDF. Abe, F. 
(National Lab. for High Energy Physics, Tsukuba (Japan)); Fukui, 
Y.; Mikamo, S.; Mishina, M.; Amidei, D.; Atac, M.; Beretvas, A.; 
Berge, J.P.; Binkley, M.; Booth, A.W.; Carroll, J.T.; Chadwick, K.; 
Cihangir, S.; Clark, A.G.; Cooper, J.; Crane, D.;.Stanford Linear 


Accelerator Center, Menlo Park, CA (United States), Jan 1991. 
(CONF-900799—: 18. SLAC summer institute on particle physics: 
heavy quarks and gauge bosons, Stanford, CA (United States), 16- 
27 Jul 1990). In Gauge bosons and heavy quarks: Proceedings of 


Summer Institute on Particle Physics. 
DE91011248. Source: OSTI; NTIS; INIS. 

During the 1988/1989 run at the Fermilab Tevatron, the CDF de- 
tector collected ~ 4.1 pb—' of pp data at \/s = 1.8 TeV. The main 
goals of this run being physics at high p;, the CDF trigger was 
tuned for maximizing signals from Z°s, Ws, t-quarks, and etc. As 
such, compared to the high pt physics, the b-physics program was 
of secondary importance other than that which would be used for 
background calculations. Also, CDF had no vertex chamber capa- 
bility for seeing displaced vertices. However, significant b-quark 
physics results are evident in two data samples: (1) inclusive elec- 
trons; (2) inclusive J/y where J/~b — pty. In this paper, the 
author will try to specify the goals for b-physics using the inclusive 
electrons and J/y signals for the 1988/89 data set. He will then 
provide a brief look at the data, and will finish with some highly 
speculative guesses as to whether or not experiments at the Teva- 
tron which look for CP violation in the b sector are possible. 


528p. Order Number 


23052 (SLAC-PUB-5720) Theoretical aspects of lepton- 
hadron scattering. Drell, S.D. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jan 1992. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-910836-5: 19. SLAC summer institute on 
particle physics, Stanford, CA (United States), 5-16 Aug 1991). Or- 
der Number DE92013765. Source: OSTI; NTIS; INIS; GPO Dep. 
In this paper, | will emphasize two points on Theoretical Aspects 
of Lepton-Hadron Scattering: (1) The crucial importance of testing 
the “exact” sum rules as tests of the local current algebra. Discrep- 
ancies, if found, between experiment and theory cannot be 
“interpreted away” in terms of more complex parton wave functions 
for the hadronic ground state. The three sum rules of interest are 
those of Adler, Bjorken, and Gross and Llewellyn-Smith. (2) An un- 


derstanding of the corrections to scaling in QCD and what they 
teach us. 
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23053 (SLAC-PUB-5798) Physics issues for the next linear 
collider. Peskin, M.E. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Apr 1992. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9109309-6: Workshop on physics and experiments with 
linear colliders, Saariselka (Finland), 9-14 Sep 1991). Order Num- 
ber DE92013764. Source: OSTI; NTIS; INIS; GPO Dep. 

This article surveys the physics issues to be studied at future 
e*te- colliders, especially in the energy region below 500 GeV. 
Particular emphasis is given to standard model studies — precision 
measurements of the dynamical properties of W bosons and top 
quarks — as well as the search for evidence of the Higgs sector. 


6624 Properties of Specific Particles and Reso- 
nances 


Refer also to citation(s) 22987, 22990, 23014, 23025, 23039, 
23041, 23048, 23051 


23054 (BONN-IR-92-01) Electromagnetic properties of 
baryons in the constituent quark model. Warns, M. Bonn Univ. 
(Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Jan 1992. 120p. 
(In German). Order Number DE92521385. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The electromagnetic properties of baryons are investigated in the 
framework of a relativized quark model. The model includes beyond 
the usual single quark transition ansatz relativistic effects due to 
the strong interaction and confinement forces between the quarks. 
Furthermore the center-of-mass motion of the three-quark system 
is separated off in a Lorentz-invariant way. All relativistic correction 
terms are obtained by expanding the corresponding relativistic ex- 
pressions in powers of the quark velocity. In this way recoil effects 
on the electromagnetic interaction between the photon and the 
baryon could be explicitly studied. Using the harmonic oscillator 
wavefunctions with the configuration mixing from the Isgur-Karl 
model, the form factors of the nucleon and the electromagnetic 
transition amplitudes both for longitudinally and transversely 
polarized photons are calculated for the most important baryon res- 
onances. An extension to baryons involving strange quarks is also 
considered. Comparisons are made with the results of the nonrela- 
tivistic quark model and with some other approaches. (orig.). 


23055 (DESY-91-145, pp. 21-25) The a, resonance in r+ 
decays (ARGUS results). Kolanoski, H. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1991. Contract 
BMFT 054D051P. (CONF-910864—: 4. international conference on 
hadron spectroscopy, College Park, MD (United States), 12-16 Aug 
1991). In Results on light quark spectroscopy. 27p. Order Number 
DE92516971. Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed analysis of the hadronic final state in the decay r — 
a,v7 yields the currently most significant determinations of the a, 
resonance parameters. Reported results include the mass and 
width of the a, resonance, the D/S ratio for the px intermediate 
state, the + decay branching ratio into three charged pions and an 
update of the parity violating asymmetry parameter ~yay. (orig.). 


23056 (DOE/ER/40107-11(A)) Experimental investigation of 
the production of gluebalis and meson resonant states, Task 
A: Final report, July 1, 1983—January 15, 1992. Lindenbaum, 
S.J. City Coll., New York, NY (United States). Dept. of Physics. 
[1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83ER40107. Order Number 
DE92014128. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses experimental studies for the search of 
glueballs and of B=0 hadron production. (LSP) 


23057 (DOE/ER/40224-205) Particle physics confronts the 
solar neutrino problem. Pal, P.B. Oregon Univ., Eugene, OR 
(United States). Inst. of Theoretical Science. Jun 1991. 82p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-85ER40224. (OITS-470). Order Number DE92014013. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This review has four parts. In Part |, we describe the reactions 
that produce neutrinos in the sun and the expected flux of those 
neutrinos on the earth. We then discuss the detection of these 
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neutrinos, and how the results obtained differ from the theoretical 
expectations, leading to what is known as the solar neutrino prob- 
lem. In Part Il, we show how neutrino oscillations can provide a 
solution to the solar neutrino problem. This includes vacuum oscil- 
lations, as well as matter enhanced oscillations. In Part Ill, we 
discuss the possibility of time variation of the neutrino flux and how 
a magnetic moment of the neutrino can solve the problem. WE 
also discuss particle physics models which can give rise to the re- 
quired values of magnetic moments. In Part IV, we present some 
concluding remarks and outlook for the recent future. 


23058 (DOE/ER/40427-2-N92) Solar neutrinos: theory vs 
experiment. Haxton, W.C. Washington Univ., Seattle, WA (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract FG06-88ER40427. 
Grant NAGW-2523. (CONF-9109182-6: 2. international workshop 
on theoretical and phenomenological aspects of underground 
physics, Toledo (Spain), 9-13 Sep 1991). Order Number 
DE92014327. Source: OSTI; NTIS; GPO Dep. 

| review the standard solar model, the disparities between its 
predictions and the solar neutrino flux measurements of the Home- 
stake and Kamioka II collaborations, and possible particle physics 
resolutions of this puzzle. The effects of matter, including density 
fluctuations and turbulence, on solar neutrino oscillations are re- 
viewed, including possibilities for generating time variations in the 
solar neutrino flux. Finally, | consider possible outcomes and impli- 
cations of the SAGE/GALLEX gallium experiments. 


23059 (DOE/ER/40427-35-N91) Nucleon axial coupling 
constants and QCD sum rules. Henley, E.M. (Washington Univ., 
Seattle, WA (United States)); Hwang, W.Y.P.; Kisslinger, L.S. 
Washington Univ., Seattle, WA (United States). [1991]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-88ER40427. (CONF-9110382-1: Symposium on contempo- 
rary physics, Philadelphia, PA (United States), 31 Oct - 1 nov 
1991). Order Number DE92014227. Source: OSTI; NTIS; INIS; 
GPO Dep. 

QCD sum rules are used to obtain the isovector and “isoscalar” 
axial vector coupling constants, gq, and gaS. We find g, = 1.26 + 
0.08, gS = 0.13 + 0.08 with sum results for ga—1 and ga + gaS. 
These sum rules also show that in the limit of chiral symmetry 
restoration, gg — 1 and gaS — -1. 


23060 (DOE/ER/40427-37-N91) Solar neutrinos: Theoreti- 
cal status. Haxton, W.C. Washington Univ., Seattle, WA (United 
States). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-88ER40427 ;FGO06- 
90ER40561. (CONF-9109378-1: Astrofundamental physics topics; 
2. international workshop on theoretical and phenomenological as- 
pects of underground physics, Erice (Italy); Toledo (Spain), 1-8 Sep 
1991; 9-13 sep 1991; CONF-9109182-4). Order Number 
DE92014014. Source: OSTI; NTIS; INIS; GPO Dep. 

| review the standard solar model, the disparities between its 
predictions an the solar neutrino flux measurements of the Homes- 
take and Kamioka 2 collaborations, and possible particle physics 
resolutions of this puzzle. The effects of matter, including density 
fluctuations and turbulence, on solar neutrino oscillations are ex- 
plained by building analogies with more familiar atomic physics 
phenomena. These and other mechanisms are considered as pos- 
sible explanations for time variations in the solar neutrino flux. 
Finally, | consider possible outcomes and implications of the 
SAGE/GALLEX gallium experiments. 


23061 (FNAL/C—92/112-E) Search for the A, baryon at 
CDF. Gauthier, A. (Illinois Univ., Urbana, IL (United States)). Fermi 
National Accelerator Lab., Batavia, IL (United States). Apr 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9203154-1: 27. Rencontres 
de Moriond, QCD and high energy interactions, Les Arcs (France), 
22-28 Mar 1992). Order Number DE92014007. Source: OSTI; 
NTIS; GPO Dep. 

The CDF Collaboration. 

The A, baryon has been observed recently by UA1 through its 
decay A, — J/~A°. Although CDF finds twice as many J/y and 
observes A° decays, no evidence for an A, signal is seen. The 


368 ERA Vol. 17, No. 8 


UA1 data supports a lower than expected production Py for the Ap, 
and therefore, a lower pion P+, below the observation threshold of 
CDF. This result suggests that UA1 and CDF are probably not in- 
consistent, but also that the production models are not quite right. 


23062 (ITP-90-3) Odderon and nucleon polarization at 
high energies. Martynov, E.S. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1990. 12p. Order Number DE92630312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Nucleon polarization is calculated in elastic pp and p-bar p scat- 
terings in models with asymptotically nondecreasing crossing-odd 
contributions. It is shown that the polarization at fixed transferred 
momentum is not constant and tends to zero with the energy. 18 
refs. 


23063 (KEK-PROC-91-10, pp. 173-177) Radiative correc- 
tions to t-bart pair productions. Fujimoto, Junpei (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. 
(CONF-9011281—: 2. workshop on Japan Linear Collider (JLC), 
Tsukuba (Japan), 6-8 Nov 1990). In Proceedings of the second 
workshop on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

We caiculated the pure weak O(a) radiative corrections to the 
top quark pair production. The Higgs mass dependence of the cor- 
rections and the corrections to the forward-backward asymmetry 
are discussed in the JLC energy region. (author). 


23064 (KEK-PROC-91-10, pp. 178-184) Higgs search at 
JLC. Biyajima, Minoru (Shinshu Univ., Matsumoto, Nagano 
(Japan). Faculty of Liberal Arts); Terazawa, Osamu. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. 
(CONF-9011281-: 2. workshop on Japan Linear Collider (JLC), 
Tsukuba (Japan), 6-8 Nov 1990). In Proceedings of the second 
workshop on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

A possible detectability of the standard Higgs particle at JLC as 
well as LEP Il is discussed by the energy distribution of final lepton 
pairs. (author). 


23065 (KEK-PROC-—91-10, pp. 228-238) Some technical 
problems in calculating Feynman amplitudes. Shimizu, Yoshim- 
itsu (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281-: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second workshop on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 

Brief comments are presented on some technical difficulties in 
calculating cross sections from Feynman amplitudes for processes 
with multi-particle final state. They are summarized as (1) how to 
deal with the increasing number of Feynman amplitudes, (2) 
inability of the present adaptive Monte Carlo multi-dimensional inte- 
gration packages to estimate diagonal singularities in phase space 
and (8) difficulty to calculate loop-diagrams higher than 1-loop 
level. The details of partial solutions can be found in other contri- 
bution papers in this Proceedings. (author). 


23066 (KEK-PROC-—91-10, pp. 271-282) Physics in tt-bar 
pair productions. Fujii, Keisuke (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF-9011281-: 2. 
workshop on Japan Linear Collider (JLC), Tsukuba (Japan), 6-8 
Nov 1990). In Proceedings of the second workshop on Japan Lin- 
ear Collider (JLC). 424p. Order Number DE92799119. Source: 
OSTI; NTIS; INIS. 

Physics opportunities to be opened up by heavy top quark pair 
productions at JLC are explored with an emphasis put on the 
threshold region. Simulation studies show that various parameters 
can be determined with a reasonable precision even with rather 
hard beamstrahlungs. (author). 


23067 (KEK-PROC-—91-10, pp. 283-292) Intermediate mass 
Higgs search at JLC. Kanzaki, Junichi (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF- 
9011281-—: 2. workshop on Japan Linear Collider (JLC), Tsukuba 








(Japan), 6-8 Nov 1990). In Proceedings of the second workshop 
on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

Search for an intermediate mass Higgs bosons is discussed. In 
this study machine energy is considered to be relatively low 
(~500GeV), where dominant production process of such Higgs is 
e*e- — Z°H°. Final states of this process are further classified ac- 
cording to decay modes of Z°. Leptonic and hadronic modes are 
studied here. (author). 


23068 (KEK-PROC-—91-10, pp. 293-303) Higgs production 
via W-fusion at ete collider. Kurihara, Y. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1991. (CONF- 
9011281—: 2. workshop on Japan Linear Collider (JLC), Tsukuba 
(Japan), 6-8 Nov 1990). In Proceedings of the second workshop 
on Japan Linear Collider (JLC). 424p. Order Number 
DE92799119. Source: OSTI; NTIS; INIS. 

The author have studied the Higgs search via W-fusion process 
by using a future high energy electron positron collider such as 
Japan Linear Collider (JLC). The Higgs-boson with mass of 500 
GeV can be found by one year data accumulation by JLC (60fb-—") 
at a center-of-mass energy of 1 TeV. A possibility to determine 
whether the Higgs-boson exist under a mass of 1 TeV or not is in- 
vestigated. It is suggested that the signals from the Higgs-bosons 
with a mass of 1 TeV could be distinguished from the case of the 
massless Higgs-boson in the invariant mass distribution of the W- 


pair decayed from the Higgs-boson at a center-of-mass energy of 
1.5 TeV. (author). 


23069 (KEK-PROC-—91-10, pp. 304-314) Study of the Yukawa 
coupling via e+e- — tt-barZ° and 1 ~bartt-bar. Tsukamoto, 
Toshifumi (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Nov 1991. (CONF-9011281—: 2. workshop on Japan 
Linear Collider (JLC), Tsukuba (Japan), 6-8 Nov 1990). In Proceed- 
ings of the second workshop on Japan Linear Collider (JLC). 
424p. Order Number DE92799119. Source: OSTI; NTIS; INIS. 
The possibility of measuring the Yukawa interaction between 
Higgs boson and top quarks at the TeV ete- linear collider are 
studied. Two processes are considered in this study, such as ete~ 
— tt-barZ° and ete- — vv-bartt-bar. In the Monte Carlo simula- 
tion, it is assumed that m, = 130GeV, m, = 300GeV and ,/s = 
600GeV for the tt-barZ° process, and m, = 150GeV, my, = 600GeV 
and ,/s = 1000GeV for the vx-bartt-bar process. The cascade de- 
cays of t — bW, W — f;f-bar2 are treated by the helicity amplitude 
calculation package (HELAS). The analyses are based on the 6- or 
8-jets events and W/Z/top reconstruction. The required integrated 
luminosity for these measurements is discussed. (author). 


23070 (WSRC-MS—91-313) Prompt neutron lifetime in a 
strongly heterogeneous lattice. Trumble, E.F.; Baumann, N.P.; 
Graves, W.E. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
920308-21: American Nuclear Society (ANS) topical meeting on 
advances in reactor physics, Charleston, SC (United States), 8-11 
Mar 1992). Order Nurnber DE92013212. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The prompt neutron lifetime is an important input parameter to 
the solution of the point reactor kinetics equations. In the past, 
many methods of determining the prompt neutron lifetime included 
the assumption that the thermal neutron lifetime was a good ap- 
proximation to the prompt neutron lifetime. It has been found that 
strong heterogeneities within a lattice cause the calculation of the 
thermal neutron lifetime to significantly overpredict the prompt neu- 
tron lifetime. Therefore, a new method for the calculation of the 
prompt neutron lifetime is presented. This new method, the Alpha 
Search Method (ASM), is based on the time eigenvalue and does 
not suffer from the overprediction of the neutron lifetime as approx- 
imated by the thermal neutron lifetime. The causes of this 
overprediction, as well as comparisons of lifetimes computed by 
the ASM and other methods will be presented. 
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Refer also to citation(s) 22526, 22985 


23071 (DOE/ER/40427-14-N92) Nuclear theory progress re- 
port, April 1991—April 1992. Washington Univ., Seattle, WA 
(United States). Dept. of Physics. [1992]. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO6- 
88ER40427. Order Number DE92015349. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses research in nuclear theory on the following 
topics: nuclear astrophysics; quantum chromodynamics; quark 
matter; symmetry breaking; heavy ion reactions; hadronic form fac- 
tors; neutrino processes; nuclear structure; weak interaction 
physics; and other related topics. (LSP) 


23072 (DOE/ER/40608—1) [Nuclear theory: Annual report]. 
lachello, F.; Alhassid, Y.; Kusnezov, D. Yale Univ., New Haven, CT 
(United States). [1991]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER40608. Order Num- 
ber DE92015012. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses topics on : nuclear structure models; alge- 
braic models of hadronic structure; nuclear reactions; hot rotating 
nuclei; chaos in nuclei; signatures of the quark-gluon plasma; 
hadronic spectroscopy; octupole collectivity in nuclei; _finite- 
temperature methods for the many-body problem; and classical 
limit of algebraic hamiltonians. (LSP) 


23073 (LA-12256-PR) Progress at LAMPF, January- 
December 1990: Progress report. Poelakker, K. (ed.). Los 
Alamos National Lab., NM (United States). [1990]. 258p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE92014192. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report briefly discusses research conducted at the Lampf 
facility in the following areas: nuclear and particle physics; astro- 
physics; atomic and molecular physics; nuclear chemistry; radiation 
effects; radioisotopes production; accelerator operations and facility 
development. (LSP) 
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Refer also to citation(s) 22964, 23113, 23377 


23074 (ANL-PHY-89/1, pp. 1-8) Excitation of 1p-th 
stretched states with the (p,n) reaction as a test of shell-model 
calculations. Anderson, B.D. (Kent State Univ., OH (United 
States)); Mostajabodda'vati, M.; McCarthy, R.J.; Watson, J.W.; 
Madey, R. Argonne National Lab., IL (United States). Physics Div. 
Mar 1990. (CONF-890583—Pt.2: Symposium on the occasion of 
the 40th anniversary of the nuclear shell model, Argonne, IL 
(United States), 25-27 May 1989). In Proceedings of a symposium 
on the occasion of the 40th anniversary of the nuclear shell model. 
Part 2, Poster papers. 113p. Order Number DE90010252. Source: 
OSTI; NTIS; INIS. 

The medium-energy (p,n) reaction at large-momentum transfer 
preferentially excites 1p-1h stretched states. Both (iw and thw ex- 
citations are observed. These states have been observed in many 
nuclei and provide relatively simple tests of structure calculations. 
Normalization factors required for DWIA calculations which assume 
the simple shell model are observed to be 0.6 + 0.1 universally for 
(iw excitations. Normalization factors required for thw excitations 
are almost always smaller; large-basis shell-model calculations are 
sometimes able to account for these normalization factors. 


23075 (ANL-PHY-89/1, pp. 9-13) On Z = 64 shell closure 
and some high spin states of “Gd and “Ho. Ansari, A. (Inst. 
of Physics, Bhubaneswar (india)). Argonne National Lab., IL 
(United States). Physics Div. Mar 1990. (CONF-890583-Pt.2: Sym- 
posium on the occasion of the 40th anniversary of the nuclear shell 
model, Argonne, IL (United States), 25-27 May 1989). In Proceed- 
ings of a symposium on the occasion of the 40th anniversary of 
the nuclear shell model. Part 2, Poster papers. 113p. Order Num- 
ber DE90010252. Source: OSTI; NTIS; INIS. 
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The author argues thatg,'4©Gd cannot be treated as a doubly 
closed shell nucleus on the same footing as, say, 2°°Pb. The dou- 
bly closed structure for Z = 64 and N = 82 is only poorly valid and 
that too when there are only a few valence nucleons. Then, as a 
further test treating '*°Gd as inert core the excitation energies of 
some high spin states of 4°Gd and '4°Ho are calculated. 


23076 (ANL-PHY-89/1, pp. 15-22) Saturating interactions In 
“He with . Bloom, S.D. (Lawrence Livermore 
National Lab., CA (United States)); Resler, D.A.; Moszkowski, S.A. 
Argonne National Lab., IL (United States). Physics Div. Mar 1990. 
(CONF-890583-—Pt.2: Symposium on the occasion of the 40th an- 
niversary of the nuclear shell model, Argonne, IL (United States), 
25-27 May 1989). In Proceedings of a symposium on the occasion 
of the 40th anniversary of the nuclear shell model. Part 2, Poster 
papers. 113p. Order Number DE90010252. Source: OSTI; NTIS; 
INIS. 

With the advent of larger and faster computers, as well as mod- 
ern shell model codes, nuclear structure calculations for the light 
nuclei (A < 16) which include full 2iw model spaces are quite fea- 
sible. However, there can be serious problems in the mixing of 2iw 
and higher excitations into the low-lying spectra if the effective in- 
teraction is non-saturating. Furthermore, effective interactions which 
are both saturating and density dependent have not generally been 
used in previous nuclear structure calculations. Therefore, the au- 
thors have undertaken studies of “He using two-body potential 
interactions which incorporate both saturation and density- 
dependence. Encouraging initial results in remedying the mixing of 
0 and Zw excitations have been obtained. They have also consid- 
ered the effects of the interaction on the “He compressibility and 
the centroid of the breathing mode strength. First indications are 
that a saturating effective interaction, with a short-range density de- 
pendent part and a long-range density independent part, comes 
close to matching crude predictions for the compressibility of “He. 


23077 (ANL-PHY-89/1, pp. 23-29) Are short-range correla- 
tions visible in very lar is shell-model calculations?. 
Ceuleneer, R. (Univ. de |’Etat a Mons (Belgium)); Vandepeutte, P.; 
Semay, C. Argonne National Lab., IL (United States). Physics Div. 
Mar 1990. (CONF-890583-Pt.2: Symposium on the occasion of 
the 40th anniversary of the nuclear shell model, Argonne, IL 
(United States), 25-27 May 1989). In Proceedings of a symposium 
on the occasion of the 40th anniversary of the nuclear shell model. 
Part 2, Poster papers. 113p. Order Number DE90010252. Source: 
OSTI; NTIS; INIS. 

The authors have calculated the T = O spectrum of “He in 
complete shell-model spaces extended up to 10iw of oscillator ex- 
citation using several two-body interactions, namely, the potential 
V7 of Volkov, the potential B1 of Brink and Boeker and internu- 
cleon matrix elements obtained by multiplying the popular Sussex 
matrix elements (SME) by a single strength factor of order unity. It 
will be sufficient to state that the operator matrices were con- 
structed in four-nucleon harmonic oscillator bases including all the 
configurations coupled to zero total angular momentum and isospin 
up to No harmonic oscillator quanta. Owing to the completeness of 
the bases with regard to the excitation energy, the eigenstates of 
the energy matrices are automatically eigenstates of the center-of- 
mass (cm) Hamiltonian with eigenvalues E-m equal to (2nem + lem 
+ 3/2)iw. Since the basis is coupled to zero total angular momen- 
tum, lem is equal to the internal angular momentum J of the system 
under study. Accordingly, the eigenstates characterized by nem = 0 
in the Noiw space are at the same time good states (E., = 3/2iw) 
in a basis coupled to angular momentum J and including all the 
configurations up to Niw oscillator quanta with N = No—Jd. In this 
way they were able to extract from a single energy matrix good 
eigenstates coupled to different values of J. It is easily seen that 
these states have internal parities equal to (—1)’ or (-1)’*' ac- 
cording as to whether No is even or odd. 


23078 (ANL-PHY-89/1, pp. 31-38) Recent and future appil- 
cations of the shell model in the continuum. Halderson, D. 
(Western Michigan Univ., Kalamazoo (United States)). Argonne 
National Lab., IL (United States). Physics Div. Mar 1990. (CONF- 
890583-—Pt.2: Symposium on the occasion of the 40th anniversary 
of the nuclear shell model, Argonne, IL (United States), 25-27 May 
1989). In Proceedings of a symposium on the occasion of the 40th 
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anniversary of the nuclear shell model. Part 2, Poster papers. 
113p. Order Number DE90010252. Source: OSTI; NTIS; INIS. 

The calculation procedure and present capabilities of the shell 
model in the continuum are described. Examples of recent applica- 
tions of the model are presented. These examples include 
intermediate energy hadron scattering, electron scattering, and 
strangeness producing reactions. Additional applications are sug- 
gested and the procedure for extending the model to relativistic 
systems is described. 


23079 (ANL-PHY—89/1, pp. 39-46) Shell model truncation 
schemes for rotational nuclei. Halse, P. (Univ. of Arizona, Tuc- 
son (United States)); Jaqua, L.; Barrett, B.R. National 
Lab., IL (United States). Physics Div. Mar 1990. (CONF-890583— 
Pt.2: Symposium on the occasion of the 40th anniversary of the 
nuclear shell model, Argonne, IL (United States), 25-27 May 1989). 
In Proceedings of a symposium on the occasion of the 40th an- 
niversary of the nuclear shell model. Part 2, Poster papers. 113p. 
Order Number DE90010252. Source: OSTI; NTIS; INIS. 

The suitability of the pair condensate approach for rotational 
States is studied in a single j = 17/2 shell of identical nucleons in- 
teracting through a quadrupole-quadrupole hamiltonian. The 
ground band and a K = 2 excited band are both studied in detail. A 
direct comparison of the exact states with those constituting the 
SD and SDG subspaces is used to identify the important degrees 
of freedom for these levels. The range of pairs necessary for a 
good description is found to be highly state dependent; S and D 
pairs are the major constituents of the low-spin ground band levels, 
while G pairs are needed for those in the -+-band. Energy spectra 
are obtained for each truncated subspace. SDG pairs allow accu- 
rate reproduction of the binding energy and K = 2 excitation 
energy, but still give a moment of inertia which is about 30% too 
small even for the lowest levels. 


23080 (ANL-PHY-89/1, pp. 47-52) The particle-hole interac- 
tion and high-spin states near A = 16. Millener, DJ. 
(Brookhaven National Lab., Upton, NY (United States)). Argonne 
National Lab., IL (United States). Physics Div. Mar 1990. DOE 
Contract AC02-76CH00016. (CONF-890583—Pt.2: Symposium on 
the occasion of the 40th anniversary of the nuclear shell model, Ar- 
gonne, IL (United States), 25-27 May 1989). In Proceedings of a 
symposium on the occasion of the 40th anniversary of the nuclear 
shell model. Part 2, Poster papers. 113p. Order Number 
DE90010252. Source: OSTI; NTIS; INIS. 

Spectra of nuclei near the 'O closed shell are characterized by 
the appearance of multi-particle, multi-hole states at low excitation 
energies. For a shell-model description of these states, and non- 
normal parity states involving one excitation across the major shell 
gap, a reliable effective interaction is required. An effective interac- 
tion in the form of a potential, with strengths fitted to reproduce 
energy level data, can be quite successful in reproducing the gen- 
eral features of nuclear level schemes when used with shell-model 
bases of sufficient size. However, the use of a potential is restric- 
tive in that it is sometimes impossible to reproduce, with such a 
form, the relative magnitudes of important particle-hole matrix ele- 
ments which are empirically well determined by the data; errors, so 
defined, in the particle-hole matrix elements can be greatly magni- 
fied in multi-particle, multi-hole configurations. Within the major 
shells, the approach usually taken is to start with a G-matrix based 
on a realistic NN interaction and fit well-determined linear combina- 
tions of particle-particle matrix elements to energy level data. While 
this approach can also be used for the particle-hole interaction, it 
turns out that many of the important diagonal matrix elements can 
be determined directly from the energies of states which have par- 
ticularly simple weak-coupling configurations. The calculations are 
simple and have the benefit of providing considerable physical in- 
sight into the structure of certain states and into the nature of the 
particle-hole interaction. 


23081 (ANL-PHY-89/1, pp. 53-57) Magnetic moment of dou- 
bly closed shell +1 nucleon nucleus “'Sc(I*=7/2—). Minamisono, 
T. (Osaka Univ. (Japan)); Nojiri, Y.; Matsuta, K.; Takeyama, K.; 
Kitagawa, A.; Ohtsubo, T.; Ozawa, A.; Izumi, M. Argonne National 
Lab., IL (United States). Physics Div. Mar 1990. (CONF-890583— 
Pt.2: Symposium on the occasion of the 40th anniversary of the 
nuclear shell model, Argonne, IL (United States), 25-27 May 1989). 





In Proceedings of a symposium on the occasion of the 40th an- 
niversary of the nuclear shell model. Part 2, Poster papers. 113p. 
Order Number DE90010252. Source: OSTI; NTIS: INIS. 

The nuclear magnetic moment of *'Sc(I™=7/2-, T, ,2=0.59sec) 
was remeasured, and the precision of the value was improved 
about 10 times compared with the previously known one. The 
value was determined to be 1yu(4'Se:I"=7/2-): = (5.4305 — 
0.0018) nm. Isoscalar magnetic moment of the A=41 system as 
well as the isovector magnetic moment was discussed. Also the ef- 
fective g-factors of the nucleons in the nucleus were obtained in 
connection with the mirror magnetic moments of A = 39. 


23082 (ANL-PHY-89/1, pp. 59-64) The new magic nucleus 
962. Molnar, G. (inst. fuer Kernphysik, Juelich (West Germany)); 
Unkelbach, W.; Hebenstreit, J.; Ohm, H.; Paul, D.; von Rossen, P.; 
Sistemich, K.; Eckle, F.J.; Graw, G.; Hertenberger, R.; Hofer, D.; 
Kader, H.; Maier, H.J.; Maier-Komor, P. Argonne National Lab., IL 
(United States). Physics Div. Mar 1990. (CONF-890583—Pt.2: Sym- 
posium on the occasion of the 40th anniversary of the nuclear shell 
model, Argonne, IL (United States), 25-27 May 1989). In Proceed- 
ings of a symposium on the occasion of the 40th anniversary of 
the nuclear shell model. Part 2, Poster papers. 113p. Order Num- 
ber DE90010252. Source: OSTI; NTIS; INIS. 

The Zr nucleus is expected to be magic due to the subshell 
closures at Z = 40 and N = 56. Recent gamma-spectroscopic stud- 
ies involving in-beam techniques and beta decay certainly revealed 
a remarkably simple level pattern consisting of the 1,750 keV 2* - 
2,439 keV 3* doublet, a few levels decaying to the 3~ octupole 
state by strong E1 or E2 transitions, and a band built on the shape 
isomeric first excited 0* state. While quadrupole vibrational collec- 
tivity is restricted to this latter intruder band the octupole mode is 
expected to be strong, according to systematics and an earlier 
lifetime result for the 3— state. since low-lying particle-hole excita- 
tions, and a strong octupole mode in particular, are typical for 
magic nuclei like *°*Pb it is important to test to what extent Zr re- 
sembles the well known magic nuclei. In this paper, inelastic 
deuteron scattering and RPA studies show that the lowest states of 
doubly closed subshell %Zr are particle-hole excitations, the first 
2+ state being a neutron excitation of 3s1/2 2d5/2—-' type. The 
octupole collectively is enhanced by a factor of about two with re- 
spect to 9°Zr due mainly to the contribution of 1h1 1/2 2d5/2~-' 
neutron excitations, suggesting an unusually high B(E3) value. 


23083 (ANL-PHY-89/1, pp. 65-70) Comparing several boson 
mappings with the shell model. Menezes, D.P. (Univ. of Oxford 
(United Kingdom)); Yoshinaga, Naotaka; Bonatsos, D. Argonne 
National Lab., IL (United States). Physics Div. Mar 1990. (CONF- 
890583-—Pt.2: Symposium on the occasion of the 40th anniversary 
of the nuclear shell model, Argonne, IL (United States), 25-27 May 
1989). In Proceedings of a symposium on the occasion of the 40th 
anniversary of the nuclear shell model. Part 2, Poster papers. 
113p. Order Number DE90010252. Source: OSTI; NTIS; INIS. 

Boson mappings are an essential step in establishing a connec- 
tion between the successful phenomenological interacting boson 
model and the shell model. The boson mapping developed by Bon- 
atsos, Klein and Li is applied to a single j-shell and the resulting 
energy levels and E2 transitions are shown for a pairing plus 
quadrupole-quadrupole Hamiltonian. The results are compared to 
the exact shell model calculation, as well as to these obtained 
through use of the Otsuka-Arima-lachello mapping and the 
Zirnbauer-Brink mapping. In all cases good results are obtained for 
the spherical and near-vibrational cases. 


23084 (ANL-PHY-89/1, pp. 71-80) High spin band struc 
tures in 7,'®5Lu. Praharaj, C.R. (Inst. of Physics, Bhubaneswar 
(India)); Rath, A.K. Argonne National Lab., IL (United States). 
Physics Div. Mar 1990. (CONF-890583—Pt.2: Symposium on the 
occasion of the 40th anniversary of the nuclear shell model, Ar- 
gonne, IL (United States), 25-27 May 1989). In Proceedings of a 
symposium on the occasion of the 40th anniversary of the nuclear 
shell model. Part 2, Poster papers. 113p. Order Number 
DE90010252. Source: OSTI; NTIS; INIS. 

All the known bands of '®°Lu are extended to very high spins by 
angular momentum projection from deformed Hartree-Fock intrinsic 
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configurations. Multiple crossings of bands are studied. The experi- 
mentally observed signature splitting of K = 1/2* band is seen to 
be due to rotation alignment of g7/2 protons. E2 and M1 matrix el- 
ements are calculated. Two isomeric configurations with K = 21/2- 
and 27/2* are found at low excitation energies. 


23085 (ANL-PHY-89/1, pp. 81-88) Optical potential with 
two-nucleon correlations. Rawitscher, G.H. (Univ. of Connecticut. 
Storrs (United States)). Argonne National Lab.. IL (United States). 
Physics Div. Mar 1990. (CONF-890583-Pt.2: Symposium on the 
occasion of the 40th anniversary of the nuclear shell model, Ar- 
gonne, IL (United States), 25-27 May 1989). In Proceedings of a 
symposium on the occasion of the 40th anniversary of the nuclear 
shell model. Part 2, Poster papers. 113p. Order Number 
DE90010252. Source: OSTI; NTIS: INIS. 

The space of two nucleons in the continuum is represented by a 
set of correlated basis functions similar to what is used in the the- 
ory of breakup in deuteron-nucleus scattering. This two-nucleon 
space is coupled to the conventional space of one nucleon in the 
continuum. Non-orthogonality terms and antisymmetrization effects 
are allowed for. Sturmian basis functions are used to facilitate the 
enforcement of boundary conditions. A medium dependent g-matrix 
which represents the effect of the two-nucleon-in-the-continuum 
space is derived. Numerical results are not yet available. 


23086 (ANL-PHY—89/1, pp. 89-99) Generalized valley ap- 
proximation applied to a schematic model of the monopole 
excitation. Walet, N.R. (Univ. of Pennsylvania, Philadelphia 
(United States)); Klein, A.; Dang, G.D. Argonne National Lab., IL 
(United States). Physics Div. Mar 1990. (CONF-890583-Pt.2: Sym- 
posium on the occasion of the 40th anniversary of the nuclear shell 
model, Argonne, IL (United States), 25-27 May 1989). In Proceed- 
ings of a symposium on the occasion of the 40th anniversary of 
the nuclear shell model. Part 2, Poster papers. 113p. Order Num- 
ber DE90010252. Source: OST]; NTIS; INIS. 

In recent years the authors have developed a new mathematical 
treatment of large amplitude collective motion in the adiabatic limit 
and formulated a successful approximation method, called the 
generalized valley approximation. In this paper they discuss its ap- 
plication to ATDH (adibatic time-dependent Hartree theory), for 
which the method is ideally suited. They discuss a formulation of 
the theory able to give the exact result for the exactly solvable 
Suzuki model. The modified theory is applied to monopole models 
close to the Suzuki model that are not exactly solvable. The algo- 
rithm developed for this case is sufficiently general to serve as a 
prototype for those necessary to study more complex realistic mod- 
els of collective motion. 


23087 (ANL-PHY-89/1, pp. 101-106) Pair approximation in 
the nuclear shell model. Yoshinaga, N. (Univ. of Oxford (United 
Kingdom)). Argonne National Lab., IL (United States). Physics Div. 
Mar 1990. (CONF-890583—Pt.2: Symposium on the occasion of 
the 40th anniversary of the nuclear shell model, Argonne, IL 
(United States), 25-27 May 1989). In Proceedings of a symposium 
on the occasion of the 40th anniversary of the nuclear shell model. 
Part 2, Poster papers. 113p. Order Number DE90010252. Source: 
OSTI; NTIS; INIS. 

The pair subspaces, the SD and SDG-subspaces, are con- 
structed. Eigenstates for a quadrupole force are calculated in the 
single j shell-model. The SDG-pair approximation is found to be 
excellent in describing the low-spin states of the ground bands 
compared to exact shell-model calculations. The fermion interac- 
tions are mapped onto the corresponding boson ones using the 
mapping procedure by Otsuka, Arima and lachello (OAl). The OAl 
approximation in zeroth-order fails to reproduce the ground state 
energies in the deformed limit. 


23088 (ANL-PHY—89/1, pp. 107-113) Many-particle, many- 
hole deformed states. Zamick, L. (Rutgers - The State Univ. of 
New Jersey, Piscataway, NJ (United States)); Berdichevsky, D.; 
Zheng, Daochen. Argonne National Lab., IL (United States). 
Physics Div. Mar 1990. (CONF-890583—Pt.2: Symposium on the 
occasion of the 40th anniversary of the nuclear shell model, Ar- 
gonne, IL (United States), 25-27 May 1989). In Proceedings of a 
symposium on the occasion of the 40th anniversary of the nuclear 
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shell model. Part 2, Poster papers. 
DE90010252. Source: OSTI; NTIS; INIS. 

The authors performed deformed Hartree-Fock calculations for 
many-particle, many-hole configurations using the Skyrme Ill inter- 
action. They find a near degeneracy of the intrinsic state energies 
of n particle-n hole states in 4°Ca from n = 2 to 8. They also con- 
sider quasi-molecular states e.g. in “*Cr using the Hartree-Fock 
approach. 


113p. Order Number 


23089 (CONF-9010306—2) Hot nuclei — Landau theory, ther- 
mal fluctuations and dissipation. Alhassid, Y. Yale Univ., New 
Haven, CT (United States). [1990]. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER40608. 
(YCTP-N-25-90). From 5. Nishinomiya Yukawa-memorial sympo- 
sium; Nichinomiya City (Japan); 25-26 Oct 1990. Order Number 
DE92015008. Source: OSTI; NTIS; INIS; GPO Dep. 

The basic ideas and theoretical methods used in the description 
of hot nuclei are reviewed. In particular, a macroscopic approach 
to shape transitions is discussed in the framework of the Landau 
theory in which the quadrupole shape degrees of freedom play the 
role of the order parameters. This theory describes the universal 
features of the nuclear shape evolution with temperature and spin. 
A unified description of fluctuations in all five quadrupole degrees 
of freedom is introduced and plays an important role in the calcula- 
tion of physical observables. A macroscopic approach to the giant 
dipole resonance (GDR) in hot nuclei is developed. With all param- 
eters fixed by the zero temperature nuclear properties, the theory 
predicts both the GDR cross-section and angular anisotropy of the 
y-fays in very good agreement with recent experiments. The intrin- 
sic shape fluctuations are the main cause for the resonance 
broadening at higher temperatures, while the orientation fluctua- 
tions are responsible for the observed attenuation in the angular 
anisotropy. Dissipation at finite temperature is discussed in the 
framework of a Langevin-like equation describing the time- 
dependent shape fluctuations. Non-adiabatic effects may cause 
motional narrowing of the resonance. 


23090 (DOE/ER/40345-15) On-line nuclear orientation: 
Progress report, April 1, 1990—March 31, 1991. Oregon State 
Univ., Corvallis, OR (United States). Dept. of Physics. [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-87ER40345. Order Number DE92014047. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: coexistence in even-even nuclei; coexis- 
tence in odd-mass nuclei; g-factors of excited states; quadrupole 
orientation; and geometrical corrections. (LSP) 


23091 (DOE/ER/40345-17) On-line nuclear orientation: 
Progress report, April 1, 1991-March 31, 1992. Oregon State 
Univ., Corvallis, OR (United States). Dept. of Physics. [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-87ER40345. Order Number DE92013687. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: shape coexistence in '®*Pt; nuclear struc- 
ture of 1°’ Ir; g-factors of excited states; OLNO-2; and refrigerator 
development. 


23092 (GSI-92-15(prepr.)) Properties of the »-meson in 
dense nuclear matter. Herrmann, M. (Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany)); Friman, B.L.; 
Noerenberg, W. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Mar 1992. 6p. Order Number DE92528428. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of p-mesons in dense nuclear matter are studied 
in a model which satisfies unitarity and current conservation. The 
important coupling of the p-meson to two pions as well as the 
strong mixing of pions and delta-nucleon-hole states in nuclear 
matter are included. The p-meson self energy in nuclear matter is 
evaluated with in-medium pion propagators and the corresponding 
vertex corrections required by current conservation. We find that 
the p-meson width grows drastically with increasing density while 
its mass remains almost unchanged. (orig.). 


23093 (ITF-90-25) Dynamic equations of valence nucle- 
ons. Filippov, G.F.; Tereshin, Yu.V. AN Ukrainskoj SSR, Kiev 


372 ERA Vol. 17, No. 8 


(Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 20p. (In Russian). Order 
Number DE92630315. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamic equations of valence nucleons are constructed us- 
ing the model which generalized the Elliott microscopic SU-3 
model. 20 refs. 


23094 (ITP-90-19) Bound and virtual tritium states in a 
two-body potential model. Orlov, Yu.V.; Petrov, N.M.; Teneva, 
G.N. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1990. 9p. Order Number DE92630316. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The virtual level of triton By, the nuclear vertex constants for the 
ground Gy? and virtual Gy? states of tritium nucleus and nuclear 
vertex formfactor G-(q?) for the vertex T — d+n are studied within a 
two-body potential model. The nuclear vertex formfactor calculated 
in a two-body model is compared with experiment. 12 refs.; 3 figs. 


23095 (KlYal-89-32) Coupling of unpaired nucleons and 
collective band level structure in odd-odd nuclei. Volkov, D.A.; 
Levon, A.l.; Pasternak, A.A. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1989. 32p. (In Russian). Order Num- 
ber DE92630317. Source: OSTI; NTIS (US Sales Only); INIS. 

The phenomenological approximation can be used for calculation 
energies of collective bands in odd-odd nuclei based on conflicting 
state of unpaired nucleons. The rule of decoupled particle as a 
spectator have been deduced. This mean that the energy spacing 
of collective bands in odd-odd nuclei are similar for energy spacing 
of collective bands based on state of coupled particle in adjacent 
odd nuclei. 44 refs.; 8 figs.; 2 tabs. 


23096 (KlYal-89-39) Fluctuations of radiative widths and 
the relaxation time of neutron resonances. Kal'’chenko, A.l.; 
Prokopets, G.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1989. 32p. (in Russian). Order Number 
DE92630318. Source: OSTI; NTIS (US Sales Only); INIS. 

The process of equilibrium state formation is discussed as the 
first step to be compound nucleus after slow neutron capture. Anal- 
ysis of 78 nuclei with mass numbers A=27-238 is carried out. 20 
refs.; 6 figs.; 2 tabs. 


6632 Radioactivity and Electromagnetic Transi- 
tions (Excluding Fission) 


Refer also to citation(s) 23074, 23377, 23383, 23385 


23097 (CONF-920721—1) Investigation of proton-rich plat- 
inum isotopes with the Fragment Mass Analyzer at ATLAS. 
Toth, K.S. (Oak Ridge National Lab., TN (United States)); Davids, 
C.N.; Back, B.B.; Betts, R.R.; Freer, M.; Gehring, J.; Henderson, 
D.J.; Kutschera, W.; Lauritzen, T.; Bindra, K.; Bingham, C.R. Oak 
Ridge National Lab., TN (United States). [1992]. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400 ;W-31109-ENG-38 ;FG05-88ER40407 ;FGO5- 
87ER40361 ;AC03-76SF00098 ;FGO05-88ER40418. From 6. 
international conference on nuclei far from stability and 9th interna- 
tional conference on atomic masses and fundamental constants; 
Bernkastel-Kues (Germany); 19-24 Jul 1992. Order Number 
DE92013403. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. PLATINUM ISOTOPES/halff-life; 
LIFE; ATLAS SUPERCONDUCTING LINAC; 
INSTRUMENTS 


HALF- 
MEASURING 


23098 (ITP-90-47) Calculation of pion modes of ,°He 
hypernucleus decay based on the algebraic version of the res- 
onating group method. Steshenko, A.l.; Okhrimenko, .P.; 
Bystrenko, A.V.; Gutich, I.F. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1990. 21p. Order Number DE92630333. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within the algebraic version of the resonating group method and 
the technique of generating matrix elements the analytic formulae 
are obtained to describe the ,°He hypernucleus x-meson decay. 
Using the restiting formulae the energy and angular particle distri- 
butions in the ,°He — *He+p+x- decay are calculated. The 
obtained theoretical spectra of particle distributions are compared 
with the available experimental values. 20 refs.; 3 figs. 





23099 (KlYal-89-3) Multiplicity spectra and nuclear models 
of gamma emission. Shchepkin, Yu.G. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1989. 47p. (In Russian). 
Order Number DE92630338. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The possibility of study process of nuclear gamma-rays emission 
from excited states by means of gamma-rays multiplicity spectra 
A(v) was investigated in present work. This question are consid- 
ered on example of the multiplicity spectra calculation from decay 
of the 4* state of nuclear ®’Sr formed in slow neutrons capture. 
The calculations was performed for single particle and collective 
(giant photonuclear resonance) approaches to describe of the 
emission process. The comparison A(v) obtained with using of 
single-particle (S) and collective (G) models point out of the possi- 
bility of using the method of multiplicity spectrometry for choice of 
the proper approach to describe of the compound nuclear gamma- 
emission. 23 refs.; 6 figs.; 10 tabs. 


23100 (KlYal-89-7) An estimate of possibilities of Mo 
26-decay study by means of semiconductor detectors. Zde- 
senko, Yu.G.; Kropivyanskij, B.N.; Tretyak, V.I.; Popeko, L.A.; 
Shishkina, G.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1989. 27p. (In Russian). Order Number 
DE92630334. Source: OSTI; NTIS (US Sales Only); INIS. 

Simulation event program of double beta decay is developed tak- 
ing into account of the processes of electron interaction with a 
sample, the initial angular and energy electron distributions and de- 
tector response function. The energy spectra of 2°7Bi internal 
conversion electrons, passing through Mo foils from 15.2 up to 
62.2 mg/cm? thickness were calculated and measured by a semi- 
conductor detector. The modeling of a setup response function 
with Si(Li) and HPGe semiconductor detector to the events of neu- 
trinoless (m,#0, A=0, 40) and double-neutrino 26-decay of '1°°Mo 
for three sample thickness was made. An expected sensitivity to 
the detection of 0126-decay of 'Mo for the setup with 32 HPGe 
diameter 56x4mm exceeds 10% years, and for the setup with 10 
Si(Li) semiconductor detectors diameter 30x50mm - 107° years. 21 
refs.; 7 figs.; 4 tabs. 


23101 (KlYal-89-33) Dependence of the M1-transition prob- 
ability on the mutual orientation of the unpaired nucleon 
angular moments in the odd-odd nuclei. Volkov, D.A.; Levon, 
A.l.; Pasternak, A.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1989. 37p. (In Russian). Order Number 
DE92630339. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental lifetimes were used to determine the B(M1) 
values between the collective band levels with sequence in 
102,104,108 Ag. The B(M1) values are compared with calculations in 
frame of the quasiclassical approximation and the model axial ro- 
tor+two quasiparticles. 31 refs.; 11 figs.; 3 tabs. 


6633 Nuclear Reactions and Scattering, General 


23102 (JAERI-M-92-027, pp. 70-81) Statistical multistep 
processes in nuclear reactions. Watanabe, Yukinobu (Kyushu 
Univ., Fukuoka (Japan)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9111211—: 1991 Japan Atomic 
Energy Research Institute (JAERI) symposium on nuclear data, 
Tokai (Japan), 28-29 Nov 1991; INDC(JPN)—157/L). In Proceedings 
of the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

Quantum-mechanical theories and models of statistical multistep 
processes in nuclear reactions are reviewed. Effect of the multistep 
compound process on continuum angular distributions is investi- 
gated within the framework of the quantum-mechanical model in 
relation to applications of the Kalbach-Mann systematics. (author). 


23103 (JAERI-M-92-027, pp. 225-236) Parameters of reac- 
tion cross section calculation for medium nuclei. Kawano, T. 
(Kyushu Univ., Fukuoka (Japan)); Tanaka, H.; Kamitsubo, K.; 
Kanda, Y. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111211-: 1991 Japan Atomic Energy Re- 
search Institute (JAERI) symposium on nuclear data, Tokai 
(Japan), 28-29 Nov 1991; INDC(JPN)—157/L). In Proceedings of 


66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


the 1991 symposium on nuclear data. 
DE92012612. Source: OSTI; NTIS; INIS. 

Cross sections for neutron induced reactions of 58-6°Ni, 5°Co, 
and *-56Fe are calculated employing optical, Hauser-Feshbach, 
and pre-equilibrium models. Neutron optical model parameters 
(OMP's) of target nuclei were estimated previously from experi- 
mental total cross sections and differential elastic scattering cross 
sections. These parameters are adopted for the Hauser-Feshbach 
calculation, and reaction cross sections are compared with ones 
when some global OMP’s and the other published OMP’S are em- 
ployed. The comparisons of proton OMP'’s are also performed. The 
reaction cross sections are calculated with some combinations of 
neutron and proton OMP, and the level density parameters are ad- 
justed so as to reproduce available experimental data. Some of 
these combinations show that it is difficult to reproduce the experi- 
mental data by means of adjustment of level density parameters 
only. (author). 


417p. Order Number 


23104 (JAERI-M-92-027, pp. 249-256) Production and 
radiological impact of argon-39. Kitao, K. (National Inst. of Radi- 
ological Sciences, Chiba (Japan)). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111211-: 1991 Japan 
Atomic Energy Research Institute (JAERI) symposium on nuclear 
data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)—157/L). In Pro- 
ceedings of the 1991 symposium on nuclear data. 417p. Order 
Number DE92012612. Source: OST; NTIS; INIS. 

The quantity of argon-39 released from the nuclear installation 
following production of neutrons have been calculated based on 
cross sections predicted by the theoretical code, EGNASH and 
ALICE. The population dose given by this nuclide has been esti- 
mated. Some remarks are also given on the status of availability 
for the cross sections for the production of °%Ar. (author). 


23105 (JAERI-M-92-027, pp. 257-267) Measurements of 
neutron-induced proton and a-particle production cross sec 
tions using gridded ionization chamber. Ito, N. (Tohoku Univ., 
Sendai (Japan). Faculty of Engineering); Baba, M.; Matsuyama, S.; 
Meigo, S.; Yoshioka, M.; Matsuyama, |.; Hirakawa, N.; Huang, F. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111211—: 1991 Japan Atomic Energy Research Institute 
(JAERI) symposium on nuclear data, Tokai (Japan), 28-29 Nov 
1991; INDC(JPN)-157/L). In Proceedings of the 1991 symposium 
on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

A gridded ionization chamber for measurements of the neutron 
induced charged-particle production cross sections has been devel- 
oped and applied to the measurements of (n,p) and (n,a) cross 
sections for Ni and Cu at incident neutron energies of 4.3 = 6.5 
MeV and 14.1 MeV. This technique is very effective owing to its 
large geometrical efficiency. The energy- and angular-differential 
cross sections and reaction cross sections were deduced and com- 
pared with previous experimental and evaluated data. (author). 


6634 Specific Nuclear Reactions and Scattering 


Refer also to citation(s) 21317, 21408, 22471, 22945, 23042, 
23078, 23096, 23099, 23416, 23446 


23106 (CONF-920113—4) Charged particles as probes to 
study entrance channel effects in the composite system ‘Yb. 
Barreto, J.L. (Washington Univ., St. Louis, MO (United States). 
Dept. of Chemistry); Sarantites, D.G.; Charity, R.J.; Nicolis, N.G.; 
Sobotka, L.G.; Stracener, D.W.; Hensley, D.C.; Beene, J.R.; Hal- 
bert, M.; Baktash, C. Oak Ridge National Lab., TN (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 8. winter work- 
shop on nuclear dynamics; Jackson Hole, WY (United States); 
18-25 Jan 1992. Order Number DE92013223. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present preliminary results in a study of entrance channel 
effects by comparing measured charged particles and +-ray multi- 
plicities in coincidence with residue nuclei (identified by discrete 
transitions) from both mass symmetric and symmetric reactions. 
The systems studiede are ®Ni + 1°°Mo and '“8Sm, both of which 
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would produce the '*Yb compound nucleus with 52 MeV of exci- 
tation energy. In the (a2n) exit channel, the center of mass 
a-particle angular distribution is symmetric around 90° in the Ni- 
induced reaction, indicating emission from a fully equilibrated 
system. Furthermore, the extracted anisotropies show no evidence 
for an enhancement of a-particle emission in the low energy re- 
gion, which indicates emission from a nearly spherical system. 
However, the corresponding angular distribution of the '®O-induced 
reaction shows a strong forward component, which is a clear sig- 
nature of a non-statistica!l contribution to the residue cross-section. 
This non-statistical component has to be taken into account when 
comparing decay modes of a compound nucleus formed in differ- 
ent entrance channels. 


23107 (CONF-9205198-1) Review of fission produce 
capture measurements at the Oak Ridge Electron Laser Accel- 
erator (ORELA). Larson, D.C.; Macklin, R.L. Oak Ridge National 
Lab., TN (United States). [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Organization for economic cooperation and development, Nu- 
clear Energy Agency Nuclear Science Committee (NEANSC) 
specialists’ meeting on fission product nuclear data; Tokai-mura 
(Japan); 25-27 May 1992. Order Number DE92015193. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The 40-meter capture system of R.L. Macklin at ORELA has 
been used to measure capture cross sections for over eighty iso- 
topes between A = 75 and 161, the primary mass region of interest 
for fission products. This review outlines the primary features of the 
capture system, lists the isotopes measured and their references, 
and describes recent changes incorporated in the capture system. 


23108 (DOE/ER/13246-27) Nuclear research with heavy 
jons: Final technical report, February 1, 1970—January 31, 
1987. Kaplan, M. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). Dept. of Chemistry. Mar 1987. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76ER13246. 
Order Number DE92013592. Source: OSTI; NTIS; INIS; GPO Dep. 


This report discusses nuclear research using heavy ions. (LSP). 


23109 (DOE/ER/40592-2) Nuclear physics at extreme en- 
ergy density: Progress report, May 1991—April 1992. Mueller, B. 
Duke Univ., Durham, NC (United States). Dept. of Physics. 15 May 
1992. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-90ER40592. Order Number 
DE92014338. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses topics in the following areas: QCD trans- 
port theory; minijets in hadronic and nuclear collisions; lattice 
gauge theory; hadronic matter and other studies; and strong elec- 
tromagnetic fields. (LSP) 


23110 (DOE/ER/40637-1) [Relativistic heavy ion colli- 
sions}: Annual report. Hwa, R.C. Oregon Univ., Eugene, OR 
(United States). Inst. of Theoretical Science. Feb 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-91ER40637. Order Number DE92014415. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the following topics: large transverse mo- 
mentum hadrons in heavy ion collisions at LHC; ECCO — event 
generator for soft production in pp collisions; proton-nucleus and 
nucleus-nucleus collisions; fractal behavior of multiplicity fluctua- 
tions; and quark-hadron phase transition. (LSP) 


23111 (DOE/ER/40692-1) Relativistic heavy ion physics: 
Progress report, November 15, 1991-November 14, 1992. Hill, 
J.C.; Wohn, F.K. lowa State Univ. of Science and Technology, 
Ames, IA (United States). Dept. of Physics and Astronomy. [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER40692. Order Number DE92015025. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1992 a proposal by the lowa State University experimental nu- 
clear physics group entitled “Relativistic Heavy lon Physics” was 
funded by the US Department of Energy, Office of Energy Re- 
search, for a three-year period beginning November 15, 1991. This 
is a progress report for the first six months of that period but, in or- 
der to give a wider perspective, we report here on progress made 
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since the beginning of calendar year 1991. In the first section, enti- 
tled “Purpose and Trends,” we give some background on the 
recent trends in our research program and its evolution from an 
emphasis on nuclear structure physics to its present emphasis on 
relativistic heavy ion and RHIC physics. The next section, entitled, 
“Physics Research Programs,” is divided into three parts. First, we 
discuss our participation in the program to develop a large detector 
named PHENIX for the RHIC accelerator. Second, we outline 
progress made in the study of electromagnetic dissociation (ED). A 
highlight of this endeavor is experiments carried out with the '®” Au 
beam from the AGS accelerator in April 1991. Third, we discuss 
progress in completion of our nuclear structure studies. In the final 
section a list of publications, invited talks and contributed talks 
starting in 1991 is given. 


23112 (GS-91-34) Emission of medium-heavy fragments 
in asymetric heavy ion collisions at intermediate and relativis- 
tic incident energies. Milkau, 1.U.E. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Frankfurt Univ. 
(Germany). Fachbereich 13 - Physik. Nov 1991. 150p. (In Ger- 
man). Order Number DE92521412. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For the study of the emission of medium-heavy fragments in 
asymmetric heavy ion collisions a series of experiments was 
performed and thereby following systems at intermediate and rela- 
tivistic incident energies studied: ®Kr+'®7Au at E/A=35 MeV, 
4Ar+'97Au at E/A=30 MeV, respectively 220 MeV, and '*C+'®7Au 
at E/A=99 MeV, 301 MeV, 601 MeV, respectively 1105 MeV. In the 
experiments highly resolving detector telescopes with low thresh- 
olds were applied to the measurement of the energy and angular 
distributions of the medium-heavy fragments. The spectra were an- 
alyzed in the picture of longitudinally moving sources. Thereby 
beyond the production cross sections the angular distributions, the 
decreasement parameters in the high-energetic region of the en- 
ergy spectra, and the position of the maxima were determined as 
characteristic parameters. The following picture resulted: The pro- 
duction cross sections for medium-heavy fragments showed a 
steep increasement and then a saturation, but with a strong projec- 
tile dependence. The charge distributions could be described by a 
power law, the parameter of which showed a universal depen- 
dence on the total incident energy. In the angular distributions the 
transition from an anisotropic emission at low energies to an 
isotropic emission from a nearly resting source at relativistic ener- 
gies was distinctly to be recognized. The decreasement 
parameters of the energy distribution increased - for different pro- 
jectiles differently strongly - logarithmically with growing incident 
energy. And the maxima of the energy distribution travelled with 
growing incident energy to smaller and smaller fragment energies. 
From this systematics a schematic model of the fragmentation can 
be obtained. (orig/HSI). 


23113 (GSI-91-35) Electromagnetic excitation of '*Xe in 
relativistic heavy ion collisions. Schmidt, R.D. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Mainz Univ. 
(Germany). Fachbereich 18 - Physik. Nov 1991. 118p. (In Ger- 
man). Order Number DE92521413. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the framework of the experimental program at the accelerator 
facilities SIS/ESR at the Society for Heavy lon Research in Darm- 
stadt a detector system for relativistic neutrons was developed, 
constructed, and applied in first experiments. An essential research 
aim is the study of collective states after electromagnetic excitation 
in relativistic heavy ion collisions. In peripheral collisions high- 
energy virtual photons are exchanged. This leads to the excitation 
of giant resonances, especially of the giant dipole and quadrupole 
resonance. An essential decay channel of giant resonances in 
heavy nuclei is the emission of neutrons, followed by the emission 
of -y radiation below the particle threshold. These decay channels 
were studied with the detector system developed by the LAND col- 
laboration. A first experiment on the electromagnetic excitation was 
performed with a ‘Xe beam at an energy of 700 MeV/u and Pb 
respectively C targets. (orig/HSI). 


23114 (GSI-92-06) Study of the multi-fragment production 
in asymmetric heavy ion reactions at E/A = 600 MeV. Hubele, 
J.C. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 





(Germany); Frankfurt Univ. (Germany). Fachbereich 13 - Physik. 
Mar 1992. 111p. (In German). Order Number DE92528425. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this thesis the fragmentation of Au projectiles in collisions with 
light target nuclei ('*C, 27Al, ®*Cu) is studied at a projectile energy 
of 600 MeV per nucleon. For the description of an event three ob- 
servables are used: the multiplicity Mj, of the light particles, the 
largest observed charge Zmax of the projectile fragments, as well 
as a newly introduced obsevable Z,oung, which is defined as the 
sum of all charge contained in complex projectile fragments (Z > 
2). By means of this observable different exit channels can be 
identified: the formation of a heavy residual nucleus by evaporation 
of light particles, the binary fission, the decay into IMF's (3 < Z < 
30) and the complete decay into light particles. At the applied inci- 
dent energy in the case of Au+Cu reactions each of these decay 
channels can be realized. The observables Zpoung and Mipp are 
proved as suited quantities for the reconstruction of the impact pa- 
rameter. Furthermore independently on the target a universal 
relation between Z,oung and the multiplicity distribution of medium- 
heavy fragments is found. By simple model assumptions it is made 
plausible that Zpoung is correlated both with the size of the projec- 
tile residue and in the mean with its excitation energy. For the 
characterization of the decay into IMF's the multiplicity My of 
these fragments is applied. For all three targets with increasing 
centrality first an increasing of the mean fragment multiplicities to 
maximal values of 3-4 is observed. In the case of the Cu target 
and suggestively also at the Al target in the most central collisions 
again a decreasing of the multiplicity is found. The universal Zpoung 
behaviour is a hint to a - at least partial - equilibration of the pri- 
mary projectile residue before the decay. (HSI). 


23115 (1C-91/325) Proton polarization in the deuteron 
threshold electrodisintegration. Afanas’ev, A.V. (international 
Centre for Theoretical Physics, Trieste (Italy)); Rekalo, M.P. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1991. 
14p. Order Number DE92630350. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We propose to measure the final proton polarization in the reac- 
tion d(e,e’p-vector)n near threshold. We argue in favor of studying 
a normal component of the proton polarization vector for forward 
electron scattering. This experiment would provide a direct mea- 
surement of a threshold transition amplitude M1 — 'So (of both its 
magnitude and sign) being particularly sensitive to nonnucleon de- 
grees of freedom in the deuteron. Numerical estimates are made 
for the conditions of CEBAF (Hall A) within the range of 
4-momentum transfers -k?=0.8+1.7(GeV/c)* and the electron scat- 
tering angle 6, = 20 deg. (author). 20 refs, 2 figs, 3 tabs. 


23116 so-21877) Study of projectile fragmentation prop- 
erties in ““Ar-emulsion interactions at 1.8 A GeV. Ojha, |.D. 
(International Centre for Theoretical Physics, Trieste (Italy)); Singh, 
B.K.; Tuli, S.K. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1991. 18p. Order Number DE92630367. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An analysis of projectile fragments has been performed using 
40 Ar-emulsion interactions at 1.8 A GeV. The charges of projectile 
fragments were determined and targets were also identified. Sev- 
eral parameters like average emission angle, target particle 
multiplicities were studied as a function of the target mass. The 
projectile fragmentation properties were found to be independent of 
the target for peripheral collisions. (author). 19 refs, 3 figs, 3 tabs. 


23117 (IC—92/29) Measurement and analysis of excitation 
functions in (a,np) reactions on '7°:'°Te, Singh, B.P. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy); 
Sankaracharyulu, M.G.V.; Ansari, M.A.; Prasad, R.; Bhardwaj, H.D. 
International Centre for Theoretical Physics, Trieste (Italy). Feb 
1992. 22p. Order Number DE92630358. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Excitation functions for the reactions 1'2®Te(a,np)'9°l, 
13°Te(a,np)'S21 and '°°Te(a,np)'S2™| have been measured using 
stacked foil technique and have also been calculated using statisti- 
cal model with and without the inclusion of pre-equilibrium 
emission. As expected, inclusion of pre-equilibrium emission in 
compound nucleus calculations agree well with the experimental 
excitation functions. The pre-equilibrium fraction has been found to 
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be energy and target mass number dependent. (author). 37 refs, 7 
figs, 3 tabs. 


23118 (ITP-90-15) Three-body theory of the proton- 
deuteron including the coulomb and polarization 
long-range actions. Shadchin, S.A.; Kharchenko, V.F.; Navrotskij, 
M.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1990. 49p. Order Number DE92630353. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On the basis of the Faddeev-Noble equations, the integral equa- 
tions of motion for the system of three nucleons two of which are 
charged (pd scattering, ®He) are formulated taking fully into ac- 
count the Pauli principle and the Coulomb and induced polarization 
long-range actions. The simplification of the developed formalism is 
considered with the use of the separable nucleon-nucleon potential. 
In this case, with neglect of the long-range polarization interac- 
tions, the quartet and doublet pd scattering lengths are calculated. 
Correlations between the doublet Nd scattering lengths and the 
three-nucleon binding energies are studied. 45 refs.; 1 fig.; 2 tabs. 


23119 (KIYal-89-1) The isomeric state excitations in the 
(7.n) reaction on nuclei of ®Sr, ®Sr, Zr and °2Mo in the E1- 
giant resonance region. Bigan, Z.M.; Mazur, V.M.; Sokolyuk, I.V.; 
Sychev, S.1.; Shimko, P.Eh. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1989. 15p. (In Russian). Order Num- 
ber DE92630348. Source: OSTI; NTIS (US Sales Only); INIS. 

The cross sections of the (7,n) reaction with excitation of iso- 
meric states on ®Sr,8®Sr,Zr and ®*Mo nuclei were determined. 
The measurements were made at 11.0-18.5 MeV energies. At 16.5 
MeV energy the experimental estimates of the isomeric ratios were 
obtained. The results are compared with theoretical calculations by 
statistical Fermi-gas theory. 17 refs.; 4 figs.; 3 tabs. 


23120 (KlYal-89-14) The measuring technique of average 
total and partial cross sections by filter neutron beams with 
thin samples. Ofengenden, R.G. (and others); Pavienko, E.A.; 
Senchenko, T.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1989. 12p. (In Russian). Order Number 
DE92630354. Source: OSTI; NTIS (US Sales Only); INIS. 

The technique to measure the experimental average neutron 
cross sections by filter neutron beams is described. It uses an au- 
tonomous measuring system based on CAMAC standard. The 
structure and algorithm of the measuring system are given, 4 refs.; 
3 figs. 


23121 (KlYal-89-26) The method of neutron total cross 
section measurements of atomic nuclei in energy range 100- 
1000 keV with reactor filtered neutron beams. Purtov, O.A. (and 
others); Shkarupa, A.M.; Arkhipov, V.N. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1989. 19p. (In Russian). 
Order Number DE92630355. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The new method of determination of total neutron cross setions 
in the energy region below 1 MeV with reactor filtered neutron 
beams is proposed. Neutrons are detected by hydrogen propor- 
tional proton recoil counter CHM-38. Total neutron cross sections 
are measured by transmission. Neutron spectra separated by filters 


from 58’©°Nj and 52Cr isotopes are presented. Results of measure- 
ment of total neutron cross sections of 75*'238U. 11 refs.; 6 figs. 


23122 (KlYal-90-3) An identification of predicts of (a,Hl) 
and (a,Hl}reactions by method of flight time at U-120 cy- 
clotron. Dobrikov, V.N. (and others); Shvedov, A.A.; Barabash, L.I. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1990. 29p. (In Russian). Order Number DE92630359. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The versions of flight time methods of nuclear identifications us- 
ing the (E,ET), (E,T), (5E,E,T) methods were made to investigate 
the reaction mechanisms of multinucleon transfers and also the re- 
actions on the nuclei of p- and Sd-shells. Three procedure versions 
of identification of nuclear reaction products allow to divide the iso- 
topes and isobars in the range of A=1-25 a.e.m. and E=0.5 10 
MeV/nucleon. 10 refs.; 17 figs. 


23123 (KlYal-90-6) Use of polarized ion beams in nuclear 
microanalysis. Soroka, V.I. AN Ukrainskoj SSR, Kiev (Ukraine). 
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Inst. Yadernykh Issledovanij. 1990. 9p. (In Russian). Order Number 
DE92630344. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility to make use of polarized ion beams in the 
backscattering method with the purpose of increasing its sensitivity 
to investigation of light surface dopants is discussed. The equation 
for calculation if the necessary initial energy of incident ions was 
obtained. The investigation of surface dopants in silicon is dis- 
cussed as a example. 4 refs.; 2 figs. 


23124 (LA-UR-92-1313) Final state interactions in the elec- 
tromagnetic disintegration of “He. Gibson, B.F. Los Alamos 
National Lab., NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9203150—1: Physics with internal targets and the 
blast detectpr, Tempe, AZ (United States), 19-21 Mar 1992). Order 
Number DE92013533. Source: OSTI; NTIS; INIS; GPO Dep. 

The importance of final-state interactions in the electrodisintegra- 
tion and photodisintegration of He are emphasized utilizing results 
of Faddeev calculations based upon schematic N N force models. 


23125 (LA-UR-92-1664) ENDF/B yield evaluation for 1992: 
Methods and content. England, T.R. (Los Alamos National Lab., 
NM (United States)); Rider, B.F. Los Alamos National Lab., NM 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9205 198-2: Organization for economic cooperation and 
development, Nuclear Energy Agency Nuclear Science Committee 
(NEANSC) specialists’ meeting on fission product nuclear data, 
Tokai-mura (Japan), 25-27 May 1992). Order Number 
DE92015275. Source: OSTI; NTIS; INIS; GPO Dep. 

The basic evaluation process, completed in May 1992, for 60 in- 
dependent, plus corresponding cumulative yield sets is described 
thirty-six fissioning nuclides at one-or-more neutron fission energies 
or spontaneous fission are included. The resulting recommended 
yields include approximately 1200 nuclides per set; these will be 
slightly extended to encompass all nuclides in the ENDF/B-VI de- 
cay files and issued as the second release of ENDF/B-VI yields. All 
current yield sets in ENDF/B-VI have been reevaluated using 
~3000 new measurements and model parameters for distribution 
along mass chains. Compiled measurements through 1992 will be 
included in the documentation of the recommended yields. This pa- 
per can only summarize the primary features of the evaluations. 


23126 (LBL-32121) Physics of the STAR experiment at the 
Relativistic Heavy lon Collider. Harris, J.\W. The STAR Collabora- 
tion. Lawrence Berkeley Lab., CA (United States). Jan 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-920113-5: 8. winter workshop 
on nuclear dynamics, Jackson Hole, WY (United States), 18-25 
Jan 1992). Order Number DE92014481. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An overview of the STAR experiment at the Relativistic Heavy lon 
Collider is presented. The experiment will concentrate on the mea- 
surement of particle production and jet production at midrapidity in 
a search for the Quark-Gluon Plasma. These hadronic observables 
will be studied on an event-by-event basis to determine the ther- 
modynamics of single events and to identify special and unusual 
events. The physics addressed by STAR is discussed. 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 21317, 21408, 23075, 23076, 23077, 
23080, 23081, 23082, 23084, 23088, 23091, 23095, 23097, 23100, 
23101, 23103, 23104, 23105, 23106, 23112, 23113, 23114, 23119, 
23121, 23122, 23124, 23130, 23131, 23134, 23445, 23447 


6636 Radiation Physics 


Refer also to citation(s) 21425, 22091, 22142, 22151, 23070, 
23364, 23373 


23127 (BNL-tr-1084) Investigation of neutron guide sys- 
tems: Analysis techniques and an experiment. Kudryashev, 
V.A. (AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj 
Fiziki). Brookhaven National Lab., Upton, NY (United States). 
[1991]. 20p. Translation of Avtoreferat dissertatsii na soiskaniye 
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uchenoy stepeni kandidata fiziko-matematicheskikh nauk, 1984, 19 
pp. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE92014742. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the in-depth study of the specific character- 
istics of the physical processes associated with the total reflection 
of neutrons from actual reflective coatings; the study of the process 
whereby neutrons transit a nonideal image channel with allowance 
for the aforementioned characteristics, and; the development of 
physical criteria and techniques for calculating the optimum geome- 
try of a neutron guide source system based on the laws found to 
govern this transit process. 


23128 (CONF-920803-3) Analytic estimation of radiation 
effects in space using solid angles. Cramer, S.N. Oak Ridge 
National Lab., TN (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Nuclear technologies for space exploration; 
Jackson, WY (United States); 16-19 Aug 1992. Order Number 
DE92013282. Source: OSTI; NTIS; GPO Dep. 

The void of space allows the possible simplification of certain in- 
tegrals which describe the transport of radiation from a point to a 
surface or volume. The solid angle in this integral is investigated 
analytically for geometric figures associated with the conic sec- 
tions, their volumes of revolution, and other plane surfaces. The 
selection of random directions within the solid angles and the diffi- 
culties associated with concave surfaces are discussed. The 
expression for each solid angle is manipulated into an integral form 
which can be found in an appropriate handbook reference. It is 
found that the solid angles are given as linear combinations of el- 
liptic integrals and elementary functions. 2 refs. 


23129 (CONF-920803-6) Graphical-based construction of 
combinatorial geometries for radiation transport and shielding 
applications. Burns, T.J. Oak Ridge National Lab., TN (United 
States). [1992]. 12p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract ACO5-840R21400. From 
Nuclear technologies for space exploration; Jackson, WY (United 
States); 16-19 Aug 1992. Order Number DE92014453. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A graphical-based code system is being developed at ORNL to 
manipulate combinatorial geometries for radiation transport and 
shielding applications. The current version (basically a combinato- 
rial geometry debugger) consists of two parts: a FORTRAN-based 
“view” generator and a Microsoft Windows application for displaying 
the geometry. Options and features of both modules are discussed. 
Examples illustrating the various options available are presented. 
The potential for utilizing the images produced using the debugger 
as a visualization tool for the output of the radiation transport 
codes is discussed as is the future direction of the development. 


23130 (JAERI-M-92-027, pp. 28-34) Status of JENDL 
KERMA/PKA file. Kawai, M. (Toshiba Corp., Kawasaki, Kanagawa 
(Japan)); Fukahori, T.; Chiba, S. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111211-: 1991 Japan 
Atomic Energy Research Institute (JAERI) symposium on nuclear 
data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)—157/L). In Pro- 
ceedings of the 1991 symposium on nuclear data. 417p. Order 
Number DE92012612. Source: OSTI; NTIS; INIS. 

The JENDL KERMA/PKA file is one of the special purpose files 
of JENDL, giving the cross section data for neutron radiation dam- 
age studies. Two codes, PKAR and KERMA, have been developed 
to generate the file by processing the composite spectra of emitted 
neutron and charged particles with the effective single particle 
emission model. The calculated results for iron generally agree 
with those of the Monte Carlo method which is based on the exci- 
ton and evaporation models for PKA spectra and with those 
calculated by Howerton et al. for KERMA factors. Future scope of 
the file generation is also described. (author). 


23131 (JAERI-M—-92-027, pp. 35-44) Evaluation of JENDL 
fusion file. Chiba, Satoshi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Fukahori, 
Tokio; Yu Baosheng. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. (CONF-9111211—: 1991 Japan Atomic Energy 
Research Institute (JAERI) symposium on nuclear data, Tokai 
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(Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings of 
the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

In order to improve accuracy of neutron DDX (double differential 
cross section) related data stored in JENDL-3, preparation of a 
special purpose file, ‘JENDL Fusion File’, is in progress. ENDF-6 
format is adopted for this file, and the energy-angle correlation in 
measured data is taken into consideration. This file contains not 
only the neutron DDX but also those of charged particles. The lat- 
ter is needed is for material damage estimation. The DDXs are 
expressed by a compact form calculated from systematics. The 
multistep statistical model calculation is carried out to provide basic 
data needed in the systematics calculations. (author). 


23132 (JAERI-M-92-027, pp. 82-97) Theoretical models for 
calculation of fission neutron spectra. Ohsawa, Takaaki (Kinki 
Univ., Higashi-Osaka, Osaka (Japan). Atomic Energy Research 
Inst.). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111211-: 1991 Japan Atomic Energy Research In- 
stitute (JAERI) symposium on nuclear data, Tokai (Japan), 28-29 
Nov 1991; INDC(JPN)—157/L). In Proceedings of the 1991 sympo- 
sium on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

Progress in the theoretical calculation of the fission neutron 
spectra is reviewed with emphasis on recent developments. New 
developments in the study of theoretical models to describe the 
neutron emission from fission fragments have been made during 
the last ten years. The models are grouped into three categories: 
(1) Approximate statistical models, such as Madland-Nix model; (2) 
Cascade evaporation models, as proposed by Maerten and Seel- 
iger, and also by Hu and Wang; (3) Hauser-Feshbach-type models, 
as proposed by Browne and Dietrich and refined by Gerasimenko 
et al. In this review, the essential features of these models are out- 
lined, and relevant problems of each model are discussed. Some 
recent attempts of improvement of the Madland-Nix model, includ- 


ing that proposed by the present author, are also mentioned. 
(author). 


23133 (JAERI-M-92-027, pp. 237-248) Systematics of the 
fragmentation cross section for 1-3 GeV proton induced spal- 
lation reactions. Sakaguchi, Shouitirou (Kyushu Univ., Fukuoka 
(Japan). Faculty of Engineering); Ishibashi, Kenji; Nakamoto, 
Tatsushi; Wakuta, Yoshihisa; Nakahara, Yasuaki. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111211-: 
1991 Japan Atomic Energy Research Institute (JAERI) symposium 
on nuclear data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)— 
157/L). In Proceedings of the 1991 symposium on nuclear data. 
417p. Order Number DE92012612. Source: OSTI; NTIS; INIS. 

We investigate the systematics of fragmentation reactions in- 
duced by 1-3 GeV protons. A liquid-gas phase-transition model is 
adopted to represent the fragmentation cross sections for both the 
mass distributions and the kinetic energy spectra. This model uses 
the nuclear temperature, which can be estimated by the excitation- 
energy distribution after the cascade process. The magnitude of 
the fragmentation cross section is determined by the use of an 
adjustable parameter. Systematics of heavy-ion-induced fragmenta- 
tion reactions are also analyzed by the liquid-gas phase-transition 
model, but the cross sections for these reactions are not completely 
related to the experimental data of the proton-induced fragmenta- 
tion reaction. This model is coded as a subroutine set, and 
incorporated into the high energy transport code HETC. (author). 


23134 (JAERI-M-92-027, pp. 268-277) Measurement of acti- 
vation cross section of short-lived nuclei produced by 14 MeV 
neutrons - Ru, Pd, Cd, Sn. Kasugai, Y. (Nagoya Univ. (Japan). 
Faculty of Engineering); Tokushima, T.; Kawade, K.; Yamamoto, 
H.; Katoh, T.; Takahashi, A.; lida, T. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1992. (CONF-9111211-: 1991 
Japan Atomic Energy Research Institute (JAERI) symposium on 
nuclear data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)—157/L). 
In Proceedings of the 1991 symposium on nuclear data. 417p. Or- 
der Number DE92012612. Source: OSTI; NTIS; INIS. 

Neutron activation cross sections of short-lived nuclei with half- 
lives between 0.5 and 20 min have been systematically measured 
at neutron energy of 13.4 to 14.9 MeV by activation method. 17 re- 
actions were newly measured. ''Ru(n,p), 1°?Ru(n,p)™, (n,np), 


'4Ru(n,p), (na), *Pd(n,p)™, 1°>Pd(n,p)™, (n.np)™, '°&Pd(n,np)™, 
108Pd(n,p)9, (n,2n)™, (n,np), '@Cd(n,a), '®Cd(n,p)9, ?®Sn(n,p)™9, 
120Sn(n,p)™. the systematics of (n,p), (n,q), (n,2n), (n,np) were in- 
vestigated, using 73 cross sections which we have measured up to 
now. (author). 


23135 (KlYal-89-29) The auto-oscilaltions of temperature 
and defect density in impure crystals under irradiation. Sel- 
ishchev, P.A.; Sugakov, V.I. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1989. 19p. (In Russian). Order Num- 
ber DE92630374. Source: OSTI; NTIS (US Sales Only); INIS. 

The stability of stationary distributions of interactions and vacan- 
cies which are free or entrapped by saturated traps in irradiated 
crystals and the crystal temperature is investigated. The critical pa- 
rameters were found. The auto-oscilaltion period, its dependences 
on irradiation conditions and crystal properties are calculated. 10 
refs.; 9 figs. 


6640 Atomic and Molecular Physics 
Refer also to citation(s) 23073 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 21935 


23136 (LA-UR-92-1230) Multiphoton processes in scatter- 
ing and ionization in an intense linearly-polarized radiation 
field. Collins, L.A. (Los Alamos National Lab., NM (United States)); 
Csanak, G. Los Alamos National Lab., NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9203152-1: Physics of high 
power laser matter interactions, Kyoto (Japan), 9-13 Mar 1992). 
Order Number DE92013546. Source: OSTI; NTIS; INIS; GPO Dep. 

We have employed the Gavrila-Kaminski formulation for the con- 
version of the time-dependent Schrodinger equation to a set of 
coupled differential equations that describe the interaction of an 
electron with a proton in the presence of an intense linearly- 
polarized radiation field in the Kramers-Henneberger gauge. The 
differential equations are solved numerically by a linear algebraic 
prescription effectively applied to electron-molecule collisions. We 
studied both electron-proton collisions assisted by the laser field 
and multiphoton ionization of H. In the former, we observed the 
capture-escape resonances while in the latter, we found evidence 


of the stabilization mechanism as the intensity reaches 10’ W/ 
2 
cm*. 


23137 (UCRL-JC—109458) Accurate non-adiabatic cou- 
plings: Predissociation of H3. Orel, A.E.; Krause, J.L.; 
Lengsfield, B.H. Ill. Lawrence Livermore National Lab., CA (United 
States). Feb 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9206174— 
2: 14. interntional symposium on molecular beams, Pacific Grove, 
CA (United States), 7-12 Jun 1992). Order Number DE92014793. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. HYDROGEN/dissociation;, HYDROGEN; 
DISSOCIATION; MOLECULAR BEAMS; RYDBERG STATES; 
WAVE FUNCTIONS, COUPLING; MOLECULES 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 21046, 21929, 22234, 23268, 23417 


23138 (BNL-47235) Local environment around the oxygen 
atoms in Y-Ba-Cu-O studied x-ray absorption fine structure 
(XAFS) spectroscopy. Krol, A. (State Univ. of New York, Buffalo, 
NY (United States). Dept. of Physics); Soo, Y.L.; Huang, S.W.; 
Ming, Z.H.; Kao, Y.H.; Nuecker, N.; Roth, G.; Fink, J.; Smith, G.C. 
Brookhaven National Lab., Upton, NY (United States). Feb 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9109102-6: 5. annual confer- 
ence on superconductivity and applications, Buffalo, NY (United 
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States), 24-26 Sep 1991). Order Number DE92014165. Source: 
OSTI; NTIS; GPO Dep. 

The local environment about oxygen atoms in the CuO, plane in 
YBazCu307 single crystals has been investigated by orientation- 
dependent x-ray absorption fine structure (XAFS) spectroscopy at 
the O Is edge using bulk-sensitive fluorescence-yield-detection 
method. Within experimental accuracy (+0.03 A) no structural 
change in local ordering about oxygen atoms in the CuOz plane at 
90 K has been detected. 14 refs. 


23139 (SAND-92-8463C) High-resolution resonant degen- 
erate four-wave mixing spectroscopy. Farrow, R.L.; Vander 
Wahl, R.L.; Rakestraw, D.J. Sandia National Labs., Livermore, CA 
(United States). [1992]. 2p. Sponsored by USDOE, Washington, 
DC (United States); Gas Research Inst., Chicago, IL (United 
States). DOE Contract AC04-76DR00789. (CONF-920872-1: 13. 
international conference on Raman spectroscopy, Wuerzburg (Ger- 
many), 31 Aug - 4 sep 1992). Order Number DE92012146. 
Source: OSTI; NTIS; GPO Dep. 

In this paper we report high-resolution investigations of Capertee. 
ate four-wave mixing (DFWM) line shapes in the A? E+ — X¢IT (v’ 
= 0+-v"=0) electronic band of NO. We have quantitatively evalu- 
ated a two-level line shape model that accounts for the effects of 
absorber motion. To our knowledge, this is the first such investiga- 
tion for a wide range of foreign-gas pressures. Experiments were 
performed using a single-frequency pulsed laser operating near 226 
nm with a bandwidth of 0.0035 cm—' and pulse energies of <2 mJ. 
A small cell contained NO at pressure typically below 70 mTorr with 
foreign-gas (He) pressures ranging up to 1100 Torr. We used a 
(nearly) phase-conjugate geometry in which the pump beams were 
colinear and counterpropagating and where the probe beam had a 
small (2.5°) angle in the horizontal plane relative to the pumps. 


23140 (UCRL-ID—110284) Estimating plasma temperatures. 
Nash, J.K.; Iglesias, C.A.; Chen, M.H.; Rogers, F.J. Lawrence 
Livermore National Lab., CA (United States). Apr 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE92014092. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recent laser-produced plasma experiments have relied on spec- 
troscopic comparisons with models to infer plasma temperatures. 
The models use an experimentally determined value for the matter 
density as input and treat the temperature as a free parameter to 
obtain a best fit to the experimental absorption spectrum. However, 
uncertainties in the ionization balance theories lead to inferred tem- 
peratures that are model dependent. We report results of a new 
approach which combines high=quality atomic data with an ioniza- 
tion balance obtained from systematic expansions of the grand 
canonical ensemble. The latter avoids the ad hoc cutoffs required 
in free energy minimization schemes and includes Coulomb 
corrections usually neglected in other models. Comparisons to ex- 
perimental spectra show excellent agreement. 


23141 (UCRL-JC—107795) X-ray spectroscopy with EBIT. 
Beiersdorfer, P. (Lawrence Livermore National Lab., CA (United 
States)); Cauble, R.; Chen, M.; DelGrande, N.; Knapp, D.; Marrs, 
R.; Osterheld, A.; Reed, K.; Schneider, M.; Scofield, J.; Wong, K.; 
Vogel, D.; Zasadzinski, R.; Chantrenne, S.; Wargelin, B. Lawrence 
Livermore National Lab., CA (United States). Apr 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9202103—4: 10. international colloquium 
on ultra violet and x-ray spectroscopy of astrophysical and labora- 
tory plasmas, Berkeley, CA (United States), 3-5 Feb 1992). Order 
Number DE92013516. Source: OSTI; NTIS; INIS; GPO Dep. 

X-ray spectroscopy with the Livermore electron beam ion traps 
provides data on a wide range of atomic physics issues including 
ionization, recombination, and excitation cross sections, identifica- 
tion of forbidden transitions, and contributions from relatively and 
quantum electrodynamics to the transition energies. Here we briefly 
discuss the source characteristics and x-ray instrumentation, and 
report measurements of the excitation cross sections of the Ka 
transitions in heliumlike Ti2°+ as a function of beam energy. The 
measurements allow detailed comparisons with theoretical predic- 
tions of the direct electron-impact excitation cross sections, 
resonance-excitation contributions, and the electron temperature 
dependence of the ratio of triplet and singlet lines. The results 
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demonstrate the importance of such measurements for increasing 
the reliability of x-ray diagnostics of laboratory and astrophysical 
plasmas. 


6643 Collision Phenomena 


Refer also to citation(s) 22089, 22090, 22234, 22494, 22935, 
22936, 23136 


23142 (CRN-CPR-91-05) Competitive and successive reac- 
tions in the position cluster and energy state of positronium in 
the liquids. Didierjean, F. Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires; Strasbourg-1 Univ., 67 (France). Oct 
1991. 175p. (In French). Order Number DE92526927. Source: 
OSTI; NTIS (US Sales Only); INIS. 

By combining two independent positron annihilation techniques, 
it is shown that, in polar solvents, the halogenated compounds 
inhibit positronium formation by quasi-free electron scavenging fol- 
lowed by positron capture. This sequence occurs before halide 
detachment intervenes. Studying mixtures of solutes allows both to 
confirm the existence of these successive reactions and to stress 
the influence, towards positronium formation, of the trap depth for 
the electron captured by nitrates, whether ion associated or not, in 
methanol. Finally, experiments in the presence of a magnetic field 
allow to conclude that the formed positronium is very rapidly 
thermalized, then localised in a potential well in the liquids, the so- 
called bubble. 


23143 (DOE/ER/13751-5) Theoretical atomic collision 
physics: Progress report, July 1, 1991—June 30, 1992. Lane, 
N.F. Rice Univ., Houston, TX (United States). 9 Mar 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER13751. Order Number DE92013571. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The current focus of the research is low-energy (collision 
v<<bound ve) inelastic collisions for selected systems that pos- 
sess the characteristic that many intermediate states are strongly 
coupled, such as can occur in classes of excited-atom (including 
Rydberg atom) collisions with atoms, molecules and positive and 
negative ions: (1) We are interested in the dependence of various 
differential and total cross sections on the angular momentum of 
the initial excited state and on the alignment of the initial electron 
charge distribution (for non-spherical initially excited states). (2) We 
wish to understand how characteristics of the classical trajectories 
(in CTMC calculations), e.g. multiple encounters, quasi-periodicity, 
chaos, relate to characteristics of the probability (scattering) ampli- 
tudes obtained from semiclassical (quantum mechanical) 
treatments. (3) In particular, in order to investigate a range of “in- 
teraction regimes,” we have proposed to study low-Rydberg-atom 
collisions with: ions and polar molecules (long range interaction); 
non-polar molecules and atoms (short-range interaction); as well as 
electron-attaching atoms/molecules (transient electron capture pos- 
sible). (4) We plan to look for observable signatures of possibly 
novel intracollisional interference effects and quasi-vibrational reso- 
nance effects that may occur in low-Rydberg collisions. 


23144 (DOE/ER/13778-5) Correlated charge-changing ion- 
atom collisions: Progress report, March 16, 1991—March 15, 
1992. Tanis, J.A. Western Michigan Univ., Kalamazoo, MI (United 
States). Apr 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER13778. Order Number 
DE92013473. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the progress and accomplishments in 
accelerator atomic physics research supported by DOE grant DE- 
FG02-87ER13778 from March 16, 1991 through March 15, 1992. 
This work involves the experimental investigation of fundamental 
atomic processes in collisions of charged projectiles with neutral 
targets or electrons, with particular emphasis on two-electron inter- 
actions and electron correlation effects. Processes involving 
combinations of excitation, ionization, and charge transfer are in- 
vestigated utilizing coincidence techniques in which projectiles 
charge-changing events are associated with x-ray emission, target 
recoil ions, or electron emission. New results have been obtained 
for studies involving (1) resonant recombination of atomic ions, (2) 
double ionization of helium, and (3) continuum electron emission. 





Experiments were conducted using accelerators at the Lawrence 
Berkeley Laboratory, Argonne National Laboratory, Michigan State 
University, Western Michigan University, and the Institute of Nu- 
clear Research, Debrecen, Hungary. Brief summaries of work 
completed and work in progress are given in this report. 


23145 (GSI-92-14(prepr.)) lonisation and pair creation in 
relativistic heavy-ion collisions. Rumrich, K. (Geselischaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany)); Soff, G.; 
Greiner, W. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Feb 1992. 46p. Order Number DE92528426. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lonisation, pair creation, and electron excitations in relativistic 
heavy-ion collisions are investigated in the framework of the 
coupled-channel formalism. Collisions between heavy projectiles 
and Pb®+ are considered for various bombarding energies in the 
region E=500 MeV/u up to E=2000 MeV/u. Useful symmetry rela- 
tions for the matrix elements are derived and the influence of 


gauge transformations onto the coupled-channel equations is ex- 
plored. (orig.). 


23146 (GSI-92-16(prepr.)) Single and double electron cap- 
ture in collisions of highly ionized, decelerated Ge ions with 
Ne. Stoehlker, T. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany)); Kozhuharov, C.; Mokler, P.H.; Olson, R.E.; 
Stachura, Z.; Warczak, A. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Mar 1992. 13p. Grant KBN 
201779101. Order Number DE92528427. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental cross-sections for non-radiative single and double 
electron capture from Ne target into H-like Ge ions at low interme- 
diate collision energies (4-12) MeV/u are presented. The results 
are compared with theoretical calculations and an empirical scaling 
rule. Information concerning the impact parameter dependence of 
electron capture is extracted using classical trajectory Monte Carlo 
calculations. (orig.). 


23147 (UCRL-JC—110138) Electron impact ionization of 
lithiumlike ions: Ti'®+, V+, Cr2'+, Mn?2+, and Fe2**. Wong, 
K.L.; Beiersdorfer, P.; Chen, M.H.; Marrs, R.E.; Reed, K.J.; 
Scofield, J.H.; Vogel, D.A.; Zasadzinski, R. Lawrence Livermore 
National Lab., CA (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9202103-3: 10. international colloquium on ultra 
violet and x-ray spectroscopy of astrophysical and laboratory plas- 
mas, Berkeley, CA (United States), 3-5 Feb 1992). Order Number 
DE92013445. Source: OSTI; NTIS; INIS; GPO Dep. 

The Livermore electron beam ion trap (EBIT) has been used to 
measure the cross section for electron impact ionization of lithium- 
like Ti, V, Cr, Mn, and Fe. The measurement was made using a 
novel x-ray technique. The ionization cross section were deter- 
mined at one energy corresponding to the KLL dielectronic 
resonance of heliumlike ions and are measured relative to the 
direct excitation cross section of the lithiumlike line q. The uncer- 
tainties in the ionization cross sections are estimated to be about 
13%. Good agreement is found with results from a relativistic 
distorted-wave code. 
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23148 (DOE/ER/13093-T2) Applications of molecules as 
high-resolution, high-sensitivity threshold electron detectors: 
Final technical report, November 1988—February 15, 1990. 
Chutjian, A. Jet Propulsion Lab., Pasadena, CA (United States). 1 
Mar 1991. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al01-83ER13093. Order Number 
DE92013814. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of the work under the contract entitled “Applications of 
Molecules as High-Resolution, High-Sensitivity Threshold Electron 
Detectors” (DoE IAA No. DE-Al01-83ER13093 Mod. A006) was to 
explore the electron attachment properties of a variety of molecules 
at electron energies not accessible by other experimental tech- 
niques. As a result of this work, not only was a large body of basic 
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data measured on attachment cross sections and rate constants; 
but also extensive theoretical calculations were carried out to verify 
the underlying phenomenon of s-wave attachment. Important out- 
growths of this week were also realized in other areas of research. 
The basic data have applications in fields such as combustion, 
soot reduction, .rocket-exhaust modification, threshold photoelectron 
spectroscopy, and trace species detection. 


23149 (UCRL-JC—110177) Collective resonances of valence 
electrons in free metal clusters. Kresin, V.V. (Lawrence Liver- 
more National Lab., CA (United States)); Knight, W.D. Lawrence 
Livermore National Lab., CA (United States). 24 Mar 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. Grant DMR-89-13414. (CONF-9206174—1: 
14. interntional symposium on molecular beams, Pacific Grove, CA 
(United States), 7-12 Jun 1992). Order Number DE92014783. 
Source: OSTI; NTIS; GPO Dep. 

Photodissociation experiments on simple metal clusters in molec- 
ular beams have established that they exhibit strong dipole 
resonances. These giant resonances are due to collective oscilla- 
tions of the delocalized valence electron cloud. With modern 
cluster-beam and spectroscopic techniques, the evolution of the 
resonance spectra can be studied as a function of cluster size, ion- 
ization state, composition, etc. In the course of these studies, 
interesting regularities emerge, and deviations from behavior ex- 
pected for classical metallic particles are observed. We will review 
the experimental picture of collective-resonance spectroscopy and 
describe some aspects of the theoretical understanding of the data. 
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Refer also to citation(s) 23142 


23150 (ITP-91-4) Muonic atom-light nucleus interaction. 
Kuz’michev, V.E.; Peresypkin, V.V.; Efetov, A.V. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. 29p. Order 
Number DE92630433. Source: OSTI; NTIS (US Sales Only); INIS. 

The effective potential of the interaction between light nucleus 
and two-particle atom at distances greater than its Bohr radius is 
obtained in the analytic form on the basis of a correct account of 
three Coulomb particle problem. Features of the interaction be- 
tween p, t, *He, 7Be nuclei and mesonic atoms yp, pt, u*He and 
u’Be, that arising from the differences in masses and charges of 
interacting particles, are studied. The corresponding potentials in 
the pre-threshold energy range are given. The coefficients of the 
symptotic formula for the effective are calculated in adiabatic ap- 


proximation and with regard for the main off-shell corrections. 16 
refs.; 4 figs. 
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23151 (DOE/ER/13896—4) Macrostatistical hydrodynamics: 
Progress report, April 15, 1991-September 14, 1992. Brenner, 
H. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering. [1992]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13896. 
Order Number DE92013589. Source: OSTI; NTIS; GPO Dep. 
During the course of these efforts we have been studying sus- 
pension of particles in Newtonian and non-Newtonian liquids, 
embodying a combination of analysis, experiments, and numerical 
simulations. Experiments primarily involved tracking small balls as 
they fall slowly through otherwise quiescent suspensions of neu- 
trally buoyant particles. Detailed trajectories of the balls, obtained 
either with new experimental techniques or by numerical simula- 
tion, were statistically interpreted in terms of the mean settling 
velocity and the dispersion about the mean. We showed that 
falling-ball rheometry, using small balls relative to the suspended 
particles, could be a means of measuring the macroscopic zero- 
shear-rate viscosity without significantly disturbing the original 
microstructure; therefore, falling-ball rheometry can be a powerful 
tool for use in studying the effects of microstructures on the macro- 
scopic properties of suspensions. We plan to extend this work to 
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the study of more complex, structured fluids, and to use other tools 
(e.g., rolling-ball rheometry) to study boundary effects. We also 
propose to study flowing suspensions to obtain non-zero-shear-rate 
viscosities. The intent is to develop an understanding of the basic 
principles needed to treat generic multiphase flow problems, 
through a detailed study of model systems. 8 refs. 


23152 (DOE/ER/45334—-5) Electronic states in systems of 
reduced dimensionality: Progress report, September 15, 1991— 
September 14, 1992. Ulloa, S.E. Ohio Univ., Athens, OH (United 
States). Dept. of Physics and Astronomy. 15 Apr 1992. 9p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FG02-87ER45334. Order Number DE92013588. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses the following research: magnetically 
modulated systems, inelastic magnetotunneling, ballistic transport 
review, screening in reduced dimensions, raman and electron en- 


ergy loss spectroscopy; and ballistic quantum interference effects. 
(LSP). 


23153 (IC—91/330) Ginsburg criterion for an equilibrium 
superradiant model in the dynamic approach. Trache, M. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1991. 
9p. Order Number DE92630566. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Some critical properties of an equilibrium superradiant model are 
discussed, taking into account the quantum fluctuations of the field 
variables. The critical region is calculated using the Ginsburg crite- 
rion, underlining the role of the atomic concentration as a control 
parameter of the phase transition. (author). 16 refs, 1 fig. 


23154 (IC-91/378) Elastic constants of crystals near 
melting via density functional theory. Effect of three-body cor- 
relations. Ferconi, M. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1991. 12p. Grant 9100988. Order Number 
DE92630567. Source: OSTI; NTIS (US Sales Only); INIS. 

Analytical expressions are presented for the elastic constants of 
a monatomic classical crystal at melting from the long wavelength 
limit of the renormalized phonon frequencies obtained via a density 
functional approach. Within this method a relationship is estab- 
lished between the elastic constants of the hot crystal and the two- 
and three-body direct correlation functions together with their first 
and second derivatives of its liquid near freezing. It is also shown 
that in the crystallized classical one-component plasma the longitu- 
dinal vibrations have the correct long waves behaviour. (author). 16 
refs. 


23155 (LA—10613-MS-Rev.1) CAVEAT: A computer code for 
fluid dynamics problems with large distortion and internal 
slip: Revision 1. Addessio, F.L.; Baumgardner, J.R.; Dukowicz, 
J.K.; Johnson, N.L.; Kashiwa, B.A.; Rauenzahn, R.M.; Zemach, C. 
Los Alamos National Lab., NM (United States). May 1992. 167p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE92014078. Source: 
OSTI; NTIS; GPO Dep. 

This report is a description of the two-dimensional version of 
CAVEAT, a computer code which solves numerically the equations 
of transient, multimaterial, compressible fluid dynamics. CAVEAT is 
written to treat a wide variety of problems. It has the ability, for 
example, to describe material interfaces and the large slip along in- 
terfaces, to describe complex geometries without sacrificing vector 
processing, and to apply tabular equations of state. Its numerical 
methods were chosen to minimize numerical diffusion, achieve a 
high degree of vectorization, and facilitate extension to three di- 
mensions. CAVEAT uses an explicit time-marching, conservative 
finite-volume numerical technique in which all state variables, in- 
cluding velocity, are cell centered; values at vertices and cell faces 
are derived. The technique is a variation of the Godunov method 
that uses an approximate Riemann solver and accommodates arbi- 
trary equations of state. Spatial differencing may either be first 
order or second order with a choice of limiters of the gradient in an 
attempt to preserve monotonicity. The formulation is spatially two- 
dimensional with options for Cartesian and curvilinear geometries. 
Discretization is achieved with a mesh of arbitrary quadrilateral 
cells whose vertices can move with time. Arbitrary mesh motion is 
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supported by allowing transport of material between cells according 
to the Arbitrary Lagrangian-Eulerian technique. This report is a 
second edition of an earlier report on CAVEAT. Because of the ma- 
turity and expanded use of CAVEAT, this report includes new 
sections directed toward first-time users. We have chosen to docu- 
ment in this report only the hydrodynamics part of the much larger 
version of CAVEAT. 


23156 (RISO-R-610) Annual progress report of the Depart- 
ment of Solid State Physics: 1 January - 31 December 1991. 
Als-Nielsen, J.; Skov Pedersen, J.; Lebech, B. (eds.). Risoe Na- 
tional Lab., Roskilde (Denmark). Solid State Physics Dept. Jan 
1992. 145p. Order Number DE92630568. Source: OSTI; NTIS; 
INIS. 

Research in the department covers the field of condensed matter 
physics. The principal activities of the department are presented in 
the Progress Report covering the period from 1 January to 31 
December 1991. The condensed matter physics research is pre- 
dominantly experimental utilizing diffraction of neutrons and X-rays. 
The research topics range from studies of two- and three- 
dimensional structures, magnetic ordering, heavy femions, high T- 
superconductivity, phase transitions in model systems to studies of 
precipitation phenomena and nano-scale structures in various ma- 
terials. The major interest of the department is in basic research, 
but projects of more applied nature are often taken up, prompted 
by the applicability of the developed technique and expertise. (au) 
2 tabs., 94 ills., 82 refs. 


23157 (SAND-91-2532) Use of a genetic algorithm to solve 
fluid flow problems on an NCUBE/2 multiprocessor computer. 
Pryor, R.J.; Cline, D.D. Sandia National Labs., Albuquerque, NM 
(United States). Apr 1992. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE92014044. Source: OSTI; NTIS; GPO Dep. 

This paper presents a method to solve partial differential equa- 
tions governing two-phase fluid flow by using a genetic algorithm 
on the NCUBE/2 multiprocessor computer. Genetic algorithms rep- 
resent a significant departure from traditional approaches of solving 
fluid flow problems. The inherent parallelism of genetic algorithms 
offers the prospect of obtaining solutions faster than ever possible. 
The paper discusses the two-phase flow equations, the genetic 
representation of the unknowns, the fitness function, the genetic 
operators, and the implementation of the genetic algorithm on the 
NCUBE/2 computer. The paper investigates the implementation ef- 
ficiency using a pipe blowdown test and presents the effects of 
varying both the genetic parameters and the number of processors. 
The results show that genetic algorithms provide a major advance- 
ment in methods for solving two-phase flow problems. A desired 
goal of solving these equations for a specific simulation problem in 
real time or faster requires computers with an order of magnitude 
more processors or faster than the NCUBE/2’s 1024. 


23158 (SAND-91-2787C) Monte Carlo particle simulation of 
low-density fluid flow on MIMD supercomputers. Plimpton, S.; 
Bartel, T. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9204106—4: 
Scalable high performance computing conference, Williamsburg, 
VA (United States), 26-29 Apr 1992). Order Number DE92014618. 
Source: OSTI; NTIS; GPO Dep. 

Direct Simulation Monte Carlo is a well-established technique for 
modeling low density fluid flows. The parallel implementation of a 
general simulation which allows for body-fitted grids, particle 
weighting, and a variety of surface and flow chemistry models is 
described. We compare its performance on a 1024-node nCUBE2 
to a serial version for the CRAY-YMP. Experiences with load- 
balancing the computation via graph-based heuristics (Kernighan 
and Lin) and the newer spectral techniques (Pothen, Simon, and 
Liou) are also discussed. This is a critical issue since density 
fluctuations can create orders-of-magnitude differences is computa- 
tional loads as the simulation progresses. 





6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 21885, 21904, 21919, 22734, 23173 


23159 (BNL-46335) Comparison of synchrotron x-ray mi 
croanalysis with electron and proton microscopy for individual 
particle analysis. Janssens, K.H. (Universitaire Instelling Antwer- 
pen, Antwerp (Belgium)); van Langevelde, F.; Adams, F.C.; Vis, 
R.D.; Sutton, S.R.; Rivers, M.L.; Jones, K.W.; Bowen, D.K. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 9p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States); Nederlandse Organisatie voor Zuiver-Wetenschappelijk 
Onderzoek DOE Contract AC02-76CH00016. Grant EAR 89- 
15699;Grant NAG 9-106. (CONF-910862-8: Pacific-international 
congress on x-ray analytical methods, Honolulu, HI (United States), 
12-16 Aug 1991). Order Number DE92014690. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper is concerned with the evaluation of the use of syn- 
chrotron/radiation induced x-ray fluorescences (yu-SRXRF) as 
implemented at two existing X-ray microprobes for the analysis of 
individual particles. As representative environmental particulates, 
National Institutes of Science and Technology (NIST) K227, K309, 
K441 and K961 glass microspheres were analyzed using two types 
of X-ray micro probes: the white light microprobe at beamline 
X26A of the monochromatic (15 keV) X-ray microprobe at station 
7.6 of the SRS. For reference, the particles were also analyzed 
with microanalytical techniques more commonly employed for indi- 
vidual particles analysis such as EPMA and micro-PIXE. 


23160 (CONF-920819-4) Column-by-column compositional 
imaging by Z-contrast STEM. Pennycook, S.J.; Jesson, D.E.; 
Chisholm, M.F. Oak Ridge National Lab., TN (United States). Mar 
1992. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Annual meeting of the 
Electron Microscopy Society (EMS) of America; Boston, MA 
(United States); 16-21 Aug 1992. Order Number DE92010646. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
scanning electron microscopy; CROSS SECTIONS; COHERENT 
SCATTERING; IMAGE PROCESSING; YTTRIUM COMPOUNDS; 
COPPER OXIDES; BARIUM COMPOUNDS; INTERFACES; ION 
IMPLANTATION 


23161 (DOE/ER/45125-7) Structure and shear response of 
lipid monolayers: Progress report, July 1, 1989-June 31, 1990. 
Dutta; P.; Ketterson, J.B. Northwestern Univ., Evanston, IL (United 
States). Feb 1990. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-84ER45125. Order Number 
DE92013630. Source: OSTI; NTIS; INIS; GPO Dep. 

Organic monolayers and multilayers are both scientifically fasci- 
nating and technologically promising; they are, however, both 
complex systems and relatively inaccessible to experimental 
probes. In this Progress Report, we describe our X-ray diffraction 
studies, which have given us substantial new information about the 
structures and phase transitions in monolayers on the surface of 
water; our use of these monolayers as a unique probe of the dy- 
namics of wetting and spreading; and our studies of monolayer 
mechanical properties using a simple but effective technique avail- 
able to anyone using the Wilhelmy method to measure surface 
tension. 


23162 (DOE/ER/45280-T4) X-ray scattering studies of non- 
equilibrium ordering processes: Progress report, November 1, 
1989—October 31, 1992. Nagler, S.E. Florida Univ., Gainesville, FL 
(United States). Dept. of Physics. [1992]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER45280. Order Number DE92014006. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes the major results obtained under US 
DOE Grant Number FG05-90ER45280 from the dates November 1, 
1989 through October 31, 1992 inclusive. The principal work in- 
cludes x-ray scattering studies of phase transition kinetics in binary 
alloy order-disorder transitions, block co-polymer crystallization, and 
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charge density wave solids under applied electric fields, and stud- 
ies of magnetic excitations in low dimensional quantum systems. 


23163 (FRCEA-TH-356) Study contribution of low tempera- 
ture properties of KTaO, based compounds by thermal and 
dielectric measurements. Gravil, J.L. CEA Centre d’Etudes Nucle- 
aires de Grenoble, 38 (France). Dept. de Recherche Fondamentale; 
Grenoble-1 Univ., 38 (France). Jul 1991. 160p. (in French). Order 
Number DE92526923. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is centered on experimental study of the thermal 
transport of KTaO; compounds, characterized by one optical mode 
presence which softens when temperature decreases. Thermal 
conductivities of non-doped and doped with polarizing ions (Nb, 
Na, Li) compounds were specially studied. Acoustical phonons are 
strongly diffused near 7 K. This resonance was assigned to an in- 
teraction between thermal phonons with the soft optical mode, 
made possible in region where a structural disorder exists. This 
disorder is locally created by impurities centers, the nature of 
which we determine by dielectric measurements and by electron 
paramagnetic resonance. From a more microscopic point of view, 
we propose to associate the Libron concept to this defect, and we 
try to make a connection between the observed disorder effects in 
KTaO; and disordered systems physics (Glasses). 


23164 (INIS-SU-310/A, pp. 69) Calculated optical properties 
of heavy d- and f-band metals. Antonov, V.N. (AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Metallofiziki); Antonov, V.N.; Bagljuk, 
A.|.; Nemoshkalenko, V.V.; Petrov, A.Ya. Latvijskij Gosudarstvennyj 
Univ., Riga (Latvia). Nauchno-issledovatel'’skij Inst. Fiziki Tverdogo 
Tela. 1990. 101p. (CONF-9011283-: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of reports. Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACTINIDES/opacity; TRANSITION ELEMENTS/ 
opacity; ACTINIDES; OPACITY; CUBIC LATTICES; HCP LAT- 
TICES; L-S COUPLING; REFLECTION; SELF-CONSISTENT 
FIELD; ULTRAVIOLET RADIATION; VISIBLE RADIATION 


23165 (INIS-SU-310/A, pp. 88-89) Electronic structure, 
fused scattering parameters and zone discontinuities in het- 
erojunctions based on Zn,CdyHg;_,_ Te. Grinyaev, S.N. 
(Tomskij Gosudarstvennyj Univ., Tomsk (USSR). Sibirskij Fiziko- 
Tekhnicheskij Inst.); Kataev, S.G. Latvijskij Gosudarstvennyj Univ., 
Riga (Latvia). Nauchno-lssledovatel'skij Inst. Fiziki Tverdogo Tela. 
1990. 101p. (In Russian). (CONF-9011283—: Conference on quan- 
tum chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference 
on quantum chemistry of solids: Summaries of reports. Order 
Number DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM TELLURIDES/charge carriers; CADMIUM 
TELLURIDES/electronic structure; MERCURY TELLURIDES/ 
charge carriers; MERCURY TELLURIDES/electronic structure; 
ZINC TELLURIDES/charge carriers; ZINC TELLURIDES/electronic 
structure; CRYSTALS; EFFECTIVE MASS; HETEROJUNCTIONS; 
L-S COUPLING; QUANTITY RATIO; SOLID SOLUTIONS 


23166 (INIS-SU-310/A, pp. 99) Calculation of the 4-d metal 
ultraviolet photoelectron spectra. Kormilets, V.!.; Sorokina, M.F.; 
Shirokovskij, V.P. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). 
Nauchno-lssledovatel'skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM/photoelectric emission; PALLADIUM/ 
photoelectric emission; SILVER/photoelectric emission; CRYS- 
TALS; D STATES; MOLYBDENUM; PALLADIUM; SILVER; 
ULTRAVIOLET SPECTRA 


23167 (INIS-SU-310/A, pp. 104) Effective potential shape 
and valent zone structure in alkaline earth oxides. Kulyabin, 
V.E. (Ural'skij Politekhnicheskij Inst., Sverdlovsk (USSR)); Lobach, 
V.A. Latvijskij Gosudarstvennyj Univ., Riga (Latvia). Nauchno- 
Issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 101p. (In 
Russian). (CONF-9011283—: Conference on quantum chemistry of 
solids, Riga (USSR), 26 Nov 1990). In Conference on quantum 
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chemistry of solids: Summaries of reports. Order Number 
DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM OXiDES/electronic structure; MAG- 
NESIUM OXIDES/electronic structure; BRILLOUIN ZONES; 
CRYSTALS; EFFECTIVE MASS; ELECTRON DENSITY; MUFFIN- 
TIN POTENTIAL; SELF-CONSISTENT FIELD; VALENCE 


23168 (INIS-SU-310/A, pp. 111) Non-empirical calculations 
of the samarium monosulfide optical characteristics. 
Masyukova, N.I. (Voronezhskij Gosudarstvennyj Univ., Voronezh 
(USSR)); Nizhnikova, G.P.; Farberovich, O.V. Latvijskij Gosu- 
darstvennyj Univ., Riga (Latvia). Nauchno-issledovatel'’skij Inst. 
Fiziki Tverdogo Tela. 1990. 101p. (In Russian). (CONF-9011283—: 
Conference on quantum chemistry of solids, Riga (USSR), 26 Nov 
1990). In Conference on quantum chemistry of solids: Summaries 
of reports. Order Number DE92001363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SAMARIUM SULFIDES/opacity; SAMARIUM SUL- 
FIDES/permittivity; F STATES; MONOCRYSTALS; OPACITY; 
PERMITTIVITY; SELF-CONSISTENT FIELD 


23169 (INIS-SU-310/A, pp. 114) Effect of electron density 
orbital ordering on transport in systems with Jahn- 
Teller ions. Muntyanu, R.P. (Chernovitskij Gosudarstvennyj Univ., 
Chernovtsy (Ukraine)). Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-issledovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 
101p. (In Russian). (CONF-9011283-—: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of . Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. COPPER OXIDES/charge transport; LANTHANUM 
OXIDES/charge transport; MAGNESIUM OXIDES/charge transport; 
NEODYMIUM OXIDES/charge transport; © PRASEODYMIUM 
OXIDES/charge transport; ZINC OXIDES/charge transport; ACTI- 
VATION ENERGY; CRITICAL TEMPERATURE; CRYSTALS; 
ELECTRIC CONDUCTIVITY; JAHN-TELLER EFFECT; PHASE 
TRANSFORMATIONS 


23170 (LBL-31124) Low-frequency nuclear quadrupole res- 
onance with a dc SQUID. Chang, J.W. Lawrence Berkeley Lab., 
CA (United States). Jul 1991. 149p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92014506. Source: OSTI; NTIS; INIS; GPO Dep. 

Conventional pure nuclear quadrupole resonance (NQR) is a 
technique well suited for the study of very large quadrupolar inter- 
actions. Numerous nuclear magnetic resonance (NMR) techniques 
have been developed for the study of smaller quadrupolar interac- 
tions. However, there are many nuclei which have quadrupolar 
interactions of intermediate strength. Quadrupolar interactions in 
this region have traditionally been difficult or unfeasible to detect. 
This work describes the development and application of a SQUID 
NQR technique which is capable of measuring intermediate 
strength quadrupolar interactions, in the range of a few hundred 
kilohertz to several megahertz. In this technique, a dc SQUID (Su- 
perconducting QUantum Interference Device) is used to monitor 
the longitudinal sample magnetization, as opposed to the trans- 
verse magnetization, as a rf field is swept in frequency. This allows 
the detection of low-frequency nuclear quadrupole resonances over 
a very wide frequency range with high sensitivity. The theory of 
this NQR technique is discussed and a description of the dc 
SQUID system is given. In the following chapters, the spectrometer 
is discussed along with its application to the study of samples con- 
taining half-odd-integer spin. quadrupolar nuclei, in particular 
boron-11 and aluminum-27. The feasibility of applying this NQR 
technique in the study of samples containing integer spin nuclei is 
discussed in the last chapter. 140 refs., 46 figs., 6 tabs. 
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Refer also to citation(s) 21835, 21853, 22206, 22234 
23171 


(ANL/CP-76140) Dualenergy neutron tomography 
of water In rock using the Argonne IPNS. Rhodes, E.; Kupper- 
man, D.S.; Hitterman, R.L. Argonne National Lab., IL (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
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(United States) DOE Contract W-31109-ENG-38. (CONF- 
9205157—4: 4. world conference on neutron radiography, San 
Francisco, CA (United States), 11-14 May 1992). Order Number 
DE92015186. Source: OSTI; NTIS; INIS; GPO Dep. 

In dual-energy hydrogen imaging, the increase in hydrogen neu- 
tron cross-section at subthermal neutron energies is used to 
enhance the imaging of small amounts of hydrogen against a back- 
ground of other absorbing materials by subtracting a tomographic 
image obtained for higher energy neutrons from that obtained for 
subthermal neutrons (picking energies such that the other absorb- 
ing materials have nearly the same cross-sections at both 
energies). This technique was used to provide dual-energy imaging 
of water in tuffaceous rock, with the goal being to track water flow 
through porous rock for site risk analysis of permanent disposal of 
radwaste. A feasibility experiment was conducted at the IPNS facil- 
ity with coarse spatial resolution, yielding promising results. 


23172 (CONF-920819-1) Measurement of atomic mean vi- 
bration amplitude by EELS of high-angle phonon scattered 
electrons: A novel technique. Wang, Z.L. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Annual 
meeting of the Electron Microscopy Society (EMS) of America; 
Boston, MA (United States); 16-21 Aug 1992. Order Number 
DE92009004. Source: OSTI; NTIS; GPO Dep. 

A new technique, thermal-diffuse-scattered electron energy-loss 
spectroscopy (TDS-EELS), has been developed for measurement 
of atomic mean vibration amplitudes in small crystals. This tech- 
nique is performed in the dark-field image mode with a large-angle, 
ring-shaped annular objective aperture in a conventional transmis- 
sion electron microscopy. TDS-EELS is based on high-angle 
phonon — atomic inner-shell, simultaneous inelastic scattering pro- 
cesses, and could be adequately applied to measure the atomic 
vibration amplitudes in crystalline, disordered or amorphous materi- 
als of small sizes if the different ionization cross-section data are 
available. 2 refs. 


23173 (DOE/ER/45199-2) [Gamma scattering in condensed 
matter with high Moessbauer radiation]. Purdue Re- 
search Foundation, Lafayette, IN (United States). [1992]. 69p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-85ER45199. Order Number DE92014811. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: quasielastic scattering studies on glycerol; 
gamma-ray scattering from alkali halides; lattice dynamics in met- 
als; Moessbauer neutron scattering, x-ray diffraction, and 
macroscopic studies of high T;superconductors containing tung- 
sten; NiAl scattering studies; and atomic interference factors and 
nuclear Casimir effect. 


23174 (ETDE-IT-92-50) Pepper-pot emittance meter for 
low-energy and high-current electron beams. Vignati, A.; Sanni- 
bale, F. ENEA, Frascati (Italy). Centro Ricerche Energia - Area 
Energia e Innovazione. 1991. 15p. Order Number DE92526483. 
Source: OSTI; NTIS (US Sales Only). 

In this paper it is described a pepper-pot emittance meter 
(PPEM 1.0) for the characterization of the electron beams that are 
typically produced by the electron guns used in accelerators. The 
peculiar feature of the PPEM 1.0 is that it can be easily adjusted 
(during the measurements, too), thus permitting matching with a 
wide range of beams and the optimization of each measurement. 


23175 (LA-UR-92-1478) Diffuse neutron scattering signa- 
tures of rough films. Pynn, R.; Lujan, M. Jr. Los Alamos National 
Lab., NM (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920792-3: 1992 SPIE international symposium on optical 
applied science and engineering, San Diego, CA (United States), 
19-24 Jul 1992). Order Number DE92015208. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Patterns of diffuse neutron scattering from thin films are calcu- 
lated from a perturbation expansion based on the distorted-wave 
Born approximation. Diffuse fringes can be categorised into three 
types: those that occur at constant values of the incident or scat- 
tered neutron wavevectors, and those for which the neutron 





wavevector transfer perpendicular to the film is constant. The varia- 
tion of intensity along these fringes can be used to deduce the 
spectrum of surface roughness for the film and the degree of cor- 
relation between the film's rough surfaces. 


23176 (UCRL-JC—108669) Reflection masks for soft x-ray 
projection lithography. Hawryluk, A.M. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Ceglio, N.M.; Phillion, D.W.; 
Gaines, D.P.; Browning, R.; Pease, R.F.; Stewart, D.; Economou, 
N. Lawrence Livermore National Lab., CA (United States). Jul 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9107115-76: Society of 
Photo-Optical Instrumentation Engineers (SPIE) meeting, San 
Diego, CA (United States), 21-26 Jul 1991). Order Number 
DE92014779. Source: OSTI; NTIS; GPO Dep. 

Soft X-ray Project Lithography (SXPL) may be used to fabricate 
high resolution structures for future integrated circuits. This tech- 
nique will use a reflection mask which is a substrate coated with 
an x-ray multilayer mirror and patterned with a thin (~50 nm) layer 
of x-ray absorber. Mask patterning processes must not degrade the 
reflectivity of the x-ray mirror and mask repair techniques must be 
developed. The technical challenges of conventional reflecting opti- 
cal imaging system designs are severe and mask technology can 
have a significant impact on this issue. Specifically, innovative 
mask designs can reduce the complexity of the optical system by 
decreasing the number of mirrors and replacing aspheric optical 
surfaces with spherical surfaces. We have developed a technique, 
called Encoded Mask Lithography, with which we have designed 
an optical system which uses only two (spherical) imaging mirrors 
and has < 100 mm spatial resolution, negligible distortion and > 30 
mm diameter field of view. 
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Refer also to citation(s) 21763, 21844, 21850, 21853, 21868, 
21870, 21880, 21890, 22235, 22236 


23177 (ANL/CP-—75802) Superconductivity: Past, present, 
and future. Uherka, K.L. Argonne National Lab., IL (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920432-— 
13: 54. annual American power conference, Chicago, IL (United 
States), 13-15 Apr 1992). Order Number DE92014862. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper provides an overview of superconductor research and 
development activities, with emphasis on the potential of high- 
T-materials for future applications. Superconductor applications are 
grouped under the following categories: electronics/instrumentation, 
bulk materiaV/castings, research devices, industria/commercial, 
electric power, and __ transportation/propulsion. | Near-term 
applications are typically based on thin film and cast forms of high- 
T-materials, while large-scale applications requiring long lengths of 
wire are considered intermediate to long term. As a major side ben- 
efit of high-T-superconductor research, renewed interest is being 
focused on the use of low-T,materials for large-scale applications. 


23178 (ETDE/JP-mf-92526262, pp. 11-24) Technology de- 
velopment of superconductivity.: Research and development 
of application techniques of superconductive power. Kawauchi, 
M. New Energy Development Organization, Tokyo (Japan). Oct 
1991. 86p. (In Japanese). In NEDO fuel/storage technology sub- 
committee (11th business reporting conference). Order Number 
DE92526262. Source: OSTI; NTIS (US Sales Only). 

The research and development of application techniques of su- 
perconductive power have been forwarded in commission of NEDO 
since 1988. This project intends to establish the elementary tech- 
niques and the operation techniques to realize a 200,000kW class 
superconductive power generator. The following results were ob- 
tained in 1990: the development of low response type conductor 
and quick response type conductor were carried out by using the 
Nb-Ti conductor for field winding of the generator, and the conduc- 
tor for low response type field winding model was developed by 


66 PHYSICS 
665410 Superconductivity 


using Nb3Sn conductor to clear the target of the critical current. As 
for the oxide system materials, important parameters necessary to 
make these materials wire were studied and excellent results could 
be obtained for 7 themes such as the development of Bi system 
composite single wire (Je= 12,400A/cm*). Steady and sound 
results could be obtained through the following studies: the con- 
ductor test of a superconductive power generator, the experimental 
fabrication test of partial models for field winding model, etc., the 
study of testing method in the total system, and the research of ad- 
vanced type refrigerating system, etc. 1 fig., 6 tabs. 


23179 (IC-91/391) Schwinger boson studies of the t-J 
model beyond mean-field approximation. Li, Y.M. (international 
Centre for Theoretical Physics, Trieste (Italy)); Yu, L.; Sheng, D.N.; 
Su, Z.B. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1991. 24p. Grant 1891101;Grant 9187008-2;Grant 
GR/E/79798;Grant MDA 972-88- Order Number DE92630650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A self-consistent systematic expansion is developed for the t-J 
model in the Schwinger boson approach. We treat the fermion part 
beyond the mean-field approximation and study the effects of mag- 
netic fluctuations on the normal state properties. It is found that the 
hole motion is strongly renormalized and incoherent bands are pro- 
duced by magnetic fluctuations. The conductivity and the electron 
density of states are calculated and shown to be anomalous. The 
antiferromagnetic nature of fluctuations is found to be essential for 
these unusual properties. The relevance of the obtained results to 
oxide superconductors is also discussed. (author). 31 refs, 4 figs. 


23180 (INIS-SU-310/A, pp. 127-128) Self-consistent equa- 
tions in the generalized U-V transformation method for 
crystalline superconductors. Bar'yakhtar, V.G. (AN Ukrainskoj 
SSR, Donetsk (Ukraine). Fiziko-Tekhnicheskij Inst.); Zarochentsev, 
E.V.; Yakovets, A.Yu. Latvijskij Gosudarstvennyj Univ., Riga 
(Latvia). Nauchno-Issiedovatel’skij Inst. Fiziki Tverdogo Tela. 1990. 
101p. (In Russian). (CONF-9011283—: Conference on quantum 
chemistry of solids, Riga (USSR), 26 Nov 1990). In Conference on 
quantum chemistry of solids: Summaries of reports. Order Num- 
ber DE92001363. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CUPRATES/superconductivity; ANISOTROPY; 
CRYSTALS; CUPRATES; SUPERCONDUCTIVITY; HIGH-TC SU- 
PERCONDUCTORS 


23181 (LA-UR-92-922, pp. 3-33) Progress in materials re- 
search and applications of high-T;Superconductors. Tanaka, S. 
(Tokai Univ., Kanagawa (Japan)). Los Alamos National Lab., NM 
(United States). [1991]. (CONF-9108140—-: Phenomenology and 
applications of high temperature superconductivity, Los Alamos, 
NM (United States), 22-24 Aug 1991). In Proceedings, phe- 
nomenology and applications of high temperature superconductors. 
527p. Order Number DE92011133. Source: OSTI; NTIS; INIS. 

Research on high-T.superconductivity covers most of the fields 
of materials science, and therefore, interdisciplinary investigations 
are necessary by scientists with diverse backgrounds in physics, 
chemistry, ceramics, metallurgy and so on. At present, after much 
research on the physical properties of materials, the creation of a 
theory of high-T,superconductivity is extremely urgent. If a theory 
can be successfully established, its effects must be very wide and 
deep. solid state physics may be transformed, and the search for 
new superconducting materials will be accelerated. Furthermore, 
many applications will be greatly advanced by understanding the 
phenomena of high-T-materials, and especially concepts for new 
electronic devices may be forthcoming. In the past, interactions be- 
tween science and technology have been very clear. They 
sometimes resonate with each other and exhibit rapid progress in 
a very short period and give a big impact on society. The research 
and developments of high-T-superconductivity will hopefully retrace 
the brilliant history of the great success of the science and technol- 
ogy of semiconductors in the near future. The author is very 
optimistic about this. 


23182 (LA-UR-92-922, pp. 131-163) High T.Josephson 
Junctions, SQUIDs and magnetometers. Clarke, J. (Univ. of Cal- 
ifornia, Berkeley (United States)). Los Alamos National Lab., NM 
(United States). [1991]. DOE Contract ACO3-76SF00098. (CONF- 
9108140—-: Phenomenology and applications of high temperature 
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superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

There has recently been considerable progress in the state-of- 
the-art of high-T-magnetometers based on dc SQUIDs 
(Superconducting Quantum Interference Devices). This progress is 
due partly to the development of more manufacturable Josephson 
junctions, making SQUIDs easier to fabricate, and partly to the de- 
velopment of multiturn flux transformers that convert the high 
sensitivity of SQUIDs to magnetic flux to a correspondingly high 
sensitivity to magnetic field. Needless to say, today’s 
high-T-SQUIDs are still considerably less sensitive than their low- 
T-counterparts, particularly at low frequencies (f) where their ievel 
of 1/f noise remains high. Nonetheless, the performance of the 
high-T-devices has now reached the point where they are adequate 
for a number of the less demanding applications; furthermore, as 
we shall see, at least modest improvements in performance are 
expected in the near future. In this article, the author outlines these 
various developments. This is far from a comprehensive review of 
the field, however, and, apart from Sec. 2, he describes largely his 
own work. He begins in Sec. 2 with an overview of the various 
types of Josephson junctions that have been investigated, and in 
Sec. 3, he describes some of the SQUIDs that have been tested, 
and assess their performance. Section 4 discuss the development 
of the multilayer structures essential for an interconnect technology, 
and, in particular, for crossovers and vias. Section 5 shows how 
this technology enables one to fabricate multiturn flux transformers 
which, in turn, can be coupled to SQUIDs to make magnetometers. 
The performance and possible future improvements in these mag- 
netometers are assessed, and some applications mentioned. 


23183 (LA-UR-$2-922, pp. 187-242) Correlations and trans- 
port in vortex liquids. Nelson, D.R. (Harvard Univ., Cambridge, 
MA (United States)). Los Alamos National Lab., NM (United 
States). [1991]. (CONF-9108140—: Phenomenology and applica- 
tions of high temperature superconductivity, Los Alamos, NM 
(United States), 22-24 Aug 1991). In Proceedings, phenomenology 
and applications of high temperature superconductors. 527p. Or- 
der Number DE92011133. Source: OSTI; NTIS; INIS. 

The theory of the vortex line liquids which arise in the copper ox- 
ide high temperature superconductors is described. The author 
discusses correlations in the presence of weak disorder, and the 
viscous electricity which results when entangled flux liquids attempt 
to flow past a few strong pins. He shows, using an analogy with 
single particle quantum mechanics, that thermal fluctuations lead to 
a large renormalization of the binding energy of an isolated line to 
planar or linear pins. A related mapping of the statistical mechanics 
of many flux lines onto the physics of two-dimensional boson su- 
perfluids is reviewed, with an emphasis on the physical meaning of 
phase coherence. He argues that boson localization provides an 
appropriate description of flux lines when many planar or linear 
ping are present. A number of experimental tests of the theory are 
proposed. 


23184 (LA-UR-92-922, pp. 359-389) Resistance, flux motion 
and pinning in high temperature superconductors. Iviev, B.I. 
(Univ. of Southern California, Los Angeles (United States)). Los 
Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140—: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

Properties of a vortex systems in high-temperature superconduc- 
tors are now under intense investigation. As observed by Muller et 
al. and Yeshurun and Malozemoff, the relaxation of magnetization 
supposes that flux creep plays an important role in magnetic mea- 
surements. The experiments by Palstra et al. clearly demonstrate 
the thermally activated nature of resistivity in a wide region below 
Te. The activation energy depends on the magnetic field, the tem- 
perature, and the transport current. The current dependence of the 
activation energy is a very remarkable feature of a vortex state. If 
in the limit of small current the activation energy tends to infinity 
(flux creep), it can be considered a true superconducting state with 
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zero ohmic resistivity. If the small current limit of the activation en- 
ergy is finite, then ohmic resistivity exists and this region is called 
thermally assisted flux flow (TAFF). The transition between ohmic 
and non-ohmic resistivity was observed by Koch et al. Experiments 
by Yeshurun and Malozemoff, Paistra et al., Kim et al., and Brun- 
ner et al. give different magnetic field dependence of the activation 
energy. The theoretical study of the activation processes in a liquid 
state and the estimation of the activation energy as a function of 
the magnetic field and temperature are not a simple problem. 
Some approaches for the liquid state are here. 


23185 (LA-UR-92-922, pp. 437-462) Survey of potential 
electronic applications of high temperature conductors. 
Hammond, R.B. (Superconductor Technologies Inc., Santa Barbara, 
CA (United States)); Bourne, L.C. Los Alamos National Lab., NM 
(United States). [1991]. (CONF-9108140—-: Phenomenology and 
applications of high temperature superconductivity, Los Alamos, 
NM (United States), 22-24 Aug 1991). In Proceedings, phe- 
nomenology and applications of high temperature superconductors. 
527p. Order Number DE92011133. Source: OSTI; NTIS; INIS. 

In this paper the authors present a survey of the potential elec- 
tronic applications of high temperature superconductor (HTSC) thin 
films. During the past four years there has been substantial specu- 
lation on this topic. The authors will cover only a small fraction of 
the potential electronic applications that have been identified. Their 
treatment is influenced by the developments over the past few 
years in materials and device development and in market analysis. 
They present their view of the most promising potential applica- 
tions. Superconductors have two important properties that make 
them attractive for electronic applications. These are (a) low sur- 
face resistance at high frequencies, and (b) the Josephson effect. 
23186 (LA-UR-92-922, pp. 463-494) Development of high 
temperature superconductors for magnetic field applications. 
Larbalestier, D.C. (Univ. of Wisconsin, Madison (United States)). 
Los Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140—-: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

The key requirement for magnetic field applications of high tem- 
perature superconductor (HTS) materials is to have conductors 
with high transport critical current density available for magnet 
builders. After 3 or 4 years of being without any such object, con- 
ductor makers have had recent success in producing simple 
conductor prototypes. These have permitted the construction of 
simple HTS magnets having self fields exceeding 1 tesla at 4K. 
Thus the scientific feasibility of making powerful HTS magnets has 
been demonstrated. Attention to the technological aspects of mak- 
ing HTS conductors for magnets with strong flux pinning and 
reduced superconducting granularity is now sensible and attractive. 
However, extrinsic defects such as filament sausaging, cracking, 
misaligned grains and other perturbations to long range current 
flow must be controlled at a low level if the benefit of intrinsic im- 
provements to the critical current density is to be maintained in the 
conductor form. Due to the great complexity of HTS materials, 
there is sometimes confusion as to whether a given sample has an 
intrinsically or extrinsically limited critical current density. System- 
atic microstructure variation experiments and resistive transition 
analysis are shown to be particularly helpful in this phase of con- 
ductor development. 


23187 (LA-UR-92-922, pp. 495-510) Conference Summary. 
Tinkham, M. (Harvard Univ., Berkeley, CA (United States)). Los 
Alamos National Lab., NM (United States). [1991]. (CONF- 
9108140-: Phenomenology and applications of high temperature 
superconductivity, Los Alamos, NM (United States), 22-24 Aug 
1991). In Proceedings, phenomenology and applications of high 
temperature superconductors. 527p. Order Number DE92011133. 
Source: OSTI; NTIS; INIS. 

This summary will begin with short remarks, trying to recall some 
of the spirit of the presentations of each of the speakers during the 
first day, with no attempt at detail or completeness, given the need 
for a 20:1 compression relative to the original talk. The author 





hopes these idiosyncratic recollections do not infuriate the speak- 
ers too much. Since the speakers on the second day presented 
such interlocking topics, he simply tries to present some sort of 
consensus report, to which he adds some comments of his own. 
The two talks preceding this Summary on the final day dealt with 
the prospects for applications; since he had no chance to attempt 


to prepare a proper report on these, he says only a few words 
about those presentations. 


23188 (LA-UR-92-922, pp. 511-516) Langevin dynamics 
simulations of large frustrated Josephson junction arrays. 
Groenbech-Jensen, N. (Stanford Univ., CA (United States)); 
Bishop, A.R.; Lomdahl, P.S. Los Alamos National Lab., NM (United 
States). [1991]. (CONF-9108140-: Phenomenology and applica- 
tions of high temperature superconductivity, Los Alamos, NM 
(United States), 22-24 Aug 1991). In Proceedings, phenomenology 
and applications of high temperature superconductors. 527p. Or- 
der Number DE92011133. Source: OSTI; NTIS; INIS. 

Long-time Langevin dynamics simulations of large (N x N,N = 
128) 2-dimensional arrays of Josephson junctions in a uniformly 
frustrating external magnetic field are reported. The results demon- 
strate: (1) Relaxation from an initially random flux configuration as 
a universal fit to a glassy stretched-exponential type of relaxation 
for the intermediate temperatures T(0.3T.< T < 0.7Tc), and an ac- 
tivated dynamic behavior for T ~ T.; (2) a glassy (multi-time, 
multi-length scale) voltage response to an applied current. Intrinsic 
dynamical symmetry breaking induced by boundaries as nucleation 
sites for flux lattice defects gives rise to transverse and noisy volt- 
age response. 


23189 (LA-UR-92-922, pp. 516-518) Simulations of vortex 
lattice melting: Evidence for two melting transitions. Ryu, S. 
(Stanford Univ., CA (United States)); Doniach, S.; Kapituinik, A.; 
Deutscher, G. Los Alamos National Lab., NM (United States). 
[1991]. (CONF-9108140—: Phenomenology and applications of high 
temperature superconductivity, Los Alamos, NM (United States), 
22-24 Aug 1991). In Proceedings, phenomenology and applications 
of high temperature superconductors. 527p. Order Number 
DE92011133. Source: OSTI; NTIS; INIS. 

Thermal fluctuations of the vortices induced by an applied mag- 
netic field are believed to play an important role in the high 
temperature superconductors (HTSC), due to strong anisotropy of 
the Ginzburg Landau effective mass and the high transition tem- 
perature. The cuprates are all strongly type-ll materials (x = 100) 
with high anisotropy (effective mass ratio at large as 100) and very 
short coherence lengths (typically € (0) ~ 10A). Thus, instead of 
forming a rigid Abrikosov lattice, each flux line is expected to exe- 
cute considerable lateral fluctuations normal to the direction of the 
applied magnetic field. The authors simulations are based on a 
model where the vortex cores in each plane are treated as explicit 
degrees of freedom in a Monte Carlo evaluation of the partition 
function. They consider a stack of superconducting layers each of 
thickness d, interlayer spacing a and dimensionless interlayer cou- 
pling strength g following the Lawrence-Doniach model, and 
concentrate on the case where the field is applied perpendicular to 
the planes. 


23190 (UCRL-JC—110033) Aluminum tunnel junction detec- 
tor operation in an adiabatic demagnetization refrigerator. 
Labov, S. (Lawrence Livermore National Lab., CA (United States)); 
Silver, E.; Le Gros, M.; Bland, R.W.; Dickson, S.C.; Dignan, T.G.; 
Laws, K.; Johnson, R.T.; Simon, M.W.; Stricker, D.A.; Watson, 
R.M.; Madden, N.; Landis, D. Lawrence Livermore National Lab., 
CA (United States). 30 Jan 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9109317—2: 4. international workshop on low temperature 
detectors and dark matter, Oxford (United Kingdom), 4-7 Sep 
1991). Order Number DE92013441. Source: OSTI; NTIS; GPO 
Dep. 

Superconducting tunnel junction detectors are being developed 
as both particle and X-ray detectors. Aluminum junctions are desir- 
able for detectors because of their strong native oxide barriers, and 
because the small energy gap of aluminum is a good match to bal- 
listic phonons generated by particle interactions in single crystals of 
silicon or other low acoustic-loss insulating crystals. Aluminum tun- 
nel junction detectors must be operated near 0.1 Te which is 110 
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mK for aluminum. To operate detectors at these temperatures, we 
have developed adiabatic demagnetization refrigerators (ADRs) for 
the laboratory and prototype ADRs for space based operation. 
These cryogenic systems are simpler, more convenient and more 
portable than most dilution refrigerators. We have demonstrated 
that the magnetic field of the ADR need not compromise the per- 
formance of aluminum tunnel junctions. We have recently initiated 
a program to develop superconducting tunnel junctions (STJs) as 
high resolution X-ray detectors and low energy threshold particle 
detectors. This complements our existing program in which we are 
developing high resolution X-ray microcalorimeter detectors. One of 
our goals for both of these cryogenic detector development efforts 
is to observe X-ray emission from cosmic sources. This requires a 
refrigeration system that can operate under zero gravity space 
flight conditions. For the microcalorimeter project, temperatures of 
100 mK and below are required to sufficiently reduce the heat ca- 
pacity of the device. We have therefore developed an adiabatic 
demagnetization refrigerator (ADR) system which can be config- 
ured for space flight. 
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23191 (CEA-CONF-10832) A miniature adsorption*HE re- 
frigerator. Duband, L. (CEA Centre d'Etudes de Grenoble, 38 
(FR). Direction des Sciences de la Matiere); Ravex, A.; Lange, A. 
CEA Centre d'Etudes de Grenoble, 38 (France). Direction des Sci- 
ences de la Matiere. 1991. 3p. (CONF-9110393—: 4. European 
symposium on space environmental control systems, Florence 
(Italy), 21 Oct 1991). Order Number DE92530336. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A self-contained, recyclable laboratory He refrigerator has been 
developed. The refrigerator is very compact, portable and is de- 
signed to be safe and reliable. The unit can easily be installed on 
the cold plate of a superfluid *He cryostat. Once bolted on the cold 
plate, operation of the refrigerator is controlled by a single heater. 
In this new design the refrigerator has a cylindrical geometry. The 
adsorption pump is placed above the condensation point to prevent 
convection during the condensation phase and to improve the 
pumping speed. The inhibition of convection reduces the load on 
the “He bath and increases the condensation efficiency. This re- 
frigeration technique has great potential for space applications. The 
absence of moving parts makes the system reliable and vibration 
free. Its simplicity and the absence of external components facili- 
tate its integration on a cryostat. In fact, a rocket-borne *He 
refrigerator has already been successfully flown and has demon- 
strated the feasibility of this method. 


23192 (SAND-91-1615C) A sealed “He superfluid-transition 
fixed-point device. Duncan, R.V. (Sandia National Labs., Albu- 
querque, NM (United States)); Ahlers, G. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States); National Science Foun- 
dation, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Grant DMR 89-18393. (CONF-920423-5: 7. in- 
ternational symposium on temperature: its measurement and 
control in science and industry, Toronto (Canada), 28 Apr - 1 may 
1992). Order Number DE92014271. Source: OSTI; NTIS; GPO 
Dep. 

The superfluid transition in pure “He under its saturated vapor 
pressure provides an ideal fixed-point reference for thermometry 
near 2 K. In practice, the transition may be located to within a few 
nanokelvin, and it is virtually immune to drift. Here we first review 
the properties of “He very near the transition which may affect the 
performance of this fixed-point reference. Then we report on the 
construction and use of a sealed fixed-point device that requires no 
external capillaries or valves. It is as easily used in a vacuum 
cryostat as are superconductive fixed-point devices. Unlike super- 
conductors, it is virtually unaffected by magnetic fields and material 
purity. 
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23193 (DOE/ER/53266-39) MDI: Mathematica database in- 
terface for the MFEDB. Wiley, J.C.; Miner, W.H. Jr.; Ross, D.W. 
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Texas Univ., Austin, TX (United States). Fusion Research Center. 
Apr 1992. 81p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-88ER53266. (FRCR-411). Order 
Number DE92014337. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a new interface for the Magnetic Fusion Energy 
Database, MFEDB, which uses Mathematica® as a front end. MDI 
is a Mathematica package that defines a basic set of MFEDB ac- 
cess functions. The package will also accept standard SQL queries. 
Each function returns Mathematica-style lists, which can then be 
manipulated with any of the Mathematica functions. MDI also pro- 
vides some utility functions for plotting and analyzing the data. The 
MDI package essentially makes the MFEDB an extension of Mathe- 
matica. The user may use any of the many Mathematica front-ends 
including telnet, X-Windows, or a notebook. The mdi.m package 
may be obtained by anonymous FTP from the MFEDB site or by 
use of netmfe, and E-mail database interface. MDI is a example of 
distributed computing. Behind the user interface, MDI calls an RPC 
client program that communicates with an RPC server on the 
MFEDB computer. It relies on the network communication capabili- 
ties of Mathematica to connect the user to a workstation running 
the Mathematica kernel. The Mathematica kernel is then connected 
to the MFEDB host workstation by a client/server pair of RPC 
processes. If the Mathematica kernel is to be run on the users’ ma- 
chine, the RPC client program must also be obtained and installed. 
The MDI RPC server is also available for users who would like to 
provide their own client software. The server returns ASCII tables 
from standards queries and may be accessed and processed by 
any program on the internet that has access to RPC services. 
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Refer also to citation(s) 21426, 23147, 23251, 23269, 23276, 
23279, 23281 


23194 (CEA-CONF-10751) Density control in Tore Supra 
with ergodic divertor and multi-pellet injection. Grosman, A. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Geraud, A.; Ghendrih, P.; 
Poutchy, L.; Chatelier, M.; Grisolia, C.; Guilhem, D.; Hess, W.,; 
MonierAssociation Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1991. 4p. Contracts DE- 
AC03-89ER51114 and DE-AC05-840R2400. (CONF-9106308-: 
18. European conference on controlled fusion and plasma physics, 
Berlin (Germany), 3-7 Jun 1991). Order Number DE92527061. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A large part of the experimental programme of TORE SUPRA 
has been devoted to ohmic plasmas studies in many configura- 
tions. These experiments were restricted as far as the particle 
content is concerned by the density limit. This limit appears to be a 
strong function of the ionic species, the fuelling method and the 
plasma edge characteristics. Typical examples of this are shown in 
ergodic divertor and multi-pellet experiments. The experimental pro- 
cedures such as different type of gas and pellet injection during the 
ergodic divertor pulse are described: the fueling efficiency is re- 
duced if the edge deconfinement produced by the ergodic divertor 
is accompanied by some pumping by the wall. At the same time, 
the high-recycling zone behaves like a radiating layer, especially 
since it becomes cooler with ergodization. The simultaneous use of 
pellet injection and edge field lines ergodization should yield a con- 
venient way to control both plasma density and radiative losses. 


23195 (CEA-CONF—10760) Particle and energy transport 
properties deduced from the plasma dynamic response. Moret, 
J.M.; Bruneau, J.L.; Geraud, A.; Gil, C.; Talvard, M. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1991. 4p. (CONF-9106308-: 18. European con- 
ference on controlled fusion and plasma physics, Berlin (Germany), 
3-7 Jun 1991). Order Number DE92527059. Source: OSTI; NTIS 
(US Sales Only); INIS. 

To face up the difficulties encountered in understanding the toka- 
mak transport phenomena, the study of the plasma dynamic 
response appears as a promising approach. Very often the use of 
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this dynamic response is limited to the evaluation of the character- 
istic coefficients of a given transport model, by matching the 
simulated and the actual temporal evolution of the plasma parame- 
ters. In this paper we present a more objective and more deductive 
methodology. The identification of the transfer function of the sys- 
tem in an appropriate form allows to elicit fundamental properties 
of the transport processes and to validate or discard potential 
transport models. 


23196 (CEA-CONF—10762) Current diffusion and flux con- 
sumption in Tore Supra. Van Houtte, D.; Talvard, M.; Agostini, E.; 
Gil, C.; Hoang, G.T.; Lecoustey, P.; Parlange, F.; Rodriguez, L.; 
Vallet, J.C. Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1991. 4p. (CONF-9106308-: 
18. European conference on controlled fusion and plasma physics, 
Berlin (Germany), 3-7 Jun 1991). Order Number DE92527063. 
Source: OSTI; NTIS (US Sales Only); INIS. 

TORE SUPRA has been designed to study long pulse plasmas (t 
> 30 s) at high plasma current (Ip < 2 MA) associated with high 
additional power (20 MW). Current diffusion studies are essentially 
based on the analysis of the plasma discharge paths. The current 
diffusion rate during the current rise phase is analysed with a nu- 
merical code using plasma resistivity profiles from Te profiles 
measured by the ECE diagnostic. Owing to the fact that the quan- 
tity of magnetic flux available in a tokamak is limited, perfect 
knowledge is required of the various components of the flux con- 
sumed in order to minimize consumption and to be able to define a 
suitable transformer size for future high current tokamak projects. 


23197 (CONF-9011136-—, pp. 97-119) The hyperbolic energy 
analyzer: A novel diagnostic ion probe. Leal-Quiros, E. (Univ. of 
Missouri, Columbia (United States)); Prelas, M.A.; Garcia-Otero, E. 
Oak Ridge National Lab., TN (United States). Jan 1991. From 10. 
international workshop on electron cyclotron resonance ion sources 
(ECRIS); Knoxville, TN (United States); 1-2 Nov 1990. In Proceed- 
ings of the 10th international workshop on ECR ion sources. 380p. 
Order Number DE91010494. Source: OSTI; NTIS; INIS. 

The hyperbolic energy analyzer (HEA) is based on a novel diag- 
nestic principle which uses a new type of electrostatic lens. The 
HEA has a pinhole, aperture, a hyperbolic lens, and a long Fara- 
day cup. The hyperboloid cones which make up the lens have a 
vertex angle of 70.53°. Each cone is held at a constant potential. 
The hyperbolic lens performs two functions: it focuses the ions (or 
electrons) in space, and it selects the ion energy which is collected 
by the Faraday cup. The HEA measured electron and ion charac- 
teristics in the M4X (Modified Missouri Magnetic Mirror eXperiment) 
and the results were confirmed with Langmuir probes and ion en- 
ergy analyzers. 


23198 (CONF-9011136-, pp. 183-198) Characteristics and 
potential applications of an ORNL microwave ECR multicusp 
plasma ion source. Tsai, C.C. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). Jan 
1991. DOE Contract AC05-840R21400. From 10. international 
workshop on electron cyclotron resonance ion sources (ECRIS); 
Knoxville, TN (United States); 1-2 Nov 1990. In Proceedings of the 
10th international workshop on ECR ion sources. 380p. Order 
Number DE91010494. Source: OSTI; NTIS; INIS. 

A new microwave electron cyclotron resonance (ECR) multicusp 
plasma ion source that has two ECR plasma production regions 
and uses multicusp plasma confinement has been developed at 
Oak Ridge National Laboratory. This source has been operated to 
produce uniform and dense plasmas over large areas of 300 to 
400 cm? and could be scaled up to produce uniform plasma over 
700 cm? or larger. The plasma source has been operated with 
continuous argon gas feed and pulsed microwave power. The 
working gases used were argon, helium, hydrogen, and oxygen. 
The discharge initiation phenomena and plasma properties have 
been investigated and studied as functions of the discharge param- 
eters. The discharge characteristics and a hypothetical discharge 
mechanism for this plasma source are described and discussed. 
Potential applications, including plasma and ion-beam sources for 
manufacturing advanced microelectronics, for space electric propul- 
sion, and for fusion research, are discussed. 





23199 (CONF-9011136-—, pp. 321-327) Gyrac-D: A device for 
a@ 200 keV ECR plasma production and accumulation (first re- 
sults). Andreev, V.V. (Patrice Lumumba Univ., Moscow (USSR)); 
Colunga, S.; Golovanivsky, K.S. Oak Ridge National Lab., TN 
(United States). Jan 1991. From 10. international workshop on 
electron cyclotron resonance ion sources (ECRIS); Knoxville, TN 
(United States); 1-2 Nov 1990. In Proceedings of the 10th interna- 
tional workshop on ECR ion sources. 380p. Order Number 
DE91010494. Source: OSTI; NTIS; INIS. 

The development of the classical ECR ion sources provides 
more intense highly charged ion beams by using higher magnetic 
fields and frequencies. Whereas, in a higher magnetic field an 
ECR plasma becomes more dense but the bulk electron tempera- 
ture seems to be not considerably increased and remains as a rule 
in the range of several keV. However, to obtain heaviest ions with 
ionized K-shell the bulk electron energies of several hundreds keV 
are needed. A possible way to overcome that difficulty is a use of 
the ECR in a growing in time magnetic field (so called Gyromag- 
netic Autoresonance) which was successfully experimented in the 
Gyrac-O device. In that experiment the bulk electron energy up to 
400 keV has been reached by simple increasing the confining 
magnetic field by the factor of 1, 8 during 1 millisecond at ECR. As 
the obtained bulk electron energy in the Gyrac-O plasma is already 
sufficient to attack K-shell electrons, the problem to increase 
plasma density to a highest possible level rises. It was a reason 
why a new device, Gyrac-D, was built to test a principle which 
could be a good way to produce a dense and stable plasma with a 
very high bulk electron energy. 


23200 (CONF-920142—1) Flow generation by turbulence. 
Carreras, B.A. (Oak Ridge National Lab., TN (United States)); 
Lynch, V.E.; Garcia, L. Oak Ridge National Lab., TN (United 
States). [1992]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional topical conference on new ideas in tokamak confinement; La 
Jolla, CA (United States); 27-29 Jan 1992. Order Number 
DE92013276. Source: OSTI; NTIS; INIS; GPO Dep. 

The radial structure of poloidal flows and radial electric fields in 
the tokamak plasma edge plays an important role in determining 
global tokamak confinement properties, including the transition 
from L-mode to H-mode. In a turbulent plasma, apart from classical 
momentum sources, poloidal flows can be generated and/or 
amplified through the Reynolds stress. This requires a symmetry- 
breaking process, such as radial diamagnetic effects or an 
externally applied shear flow that acts as a “seed” for the flow. The 
flow modifies the linear properties of the instabilities and can 
change the fluctuation levels of turbulence. The flow generation 


processes are particularly important at the plasma edge, where the 
fluctuation levels are large. 


23201 (CONF-9202112-1) Problems with the concept of 
plasma equilibrium in tokamaks. Carreras, B.A. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Real academia de ciencias exactas, fisicas y 
naturales; Madrid (Spain); 14 Feb 1992. Order Number 
DE92014454. Source: OSTI; NTIS; INIS; GPO Dep. 

The equilibrium condition for a magnetically confined plasma in 
normally formulated in terms of macroscopic equations. In these 
equations, the plasma pressure is assumed to be a function of the 
magnetic flux with continuous derivatives. However, in three- di- 
mensional systems this is not necessarily the case. Here. we look 
at the case of an intrinsically three-dimensional realistic tokamak, 
and we discuss the possible interconnection between the equilib- 
rium and anomalous transport. 


23202 (CONF-9204132-1-Extd.Abst.) Gyro-Landau fluid 
model of tokamak core fluctuations: Progress report. Leboeuf, 
J.N.; Carreras, B.A.; Dominguez, N.; Hedrick, C.L.; Sidikman, K.L.; 
Lynch, V.E.; Drake, J.B.; Walker, D.W. Oak Ridge National Lab., 
TN (United States). [1992]. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Numerical tokamak project workshop; Santa Fe, NM (United 
States); 8-9 Apr 1992. Order Number DE92013277. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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Dissipative trapped electron modes (DTEM) may be one of the 
causes of deterioration of confinement in tokamak and stellatator 
plasmas. We have implemented a fluid model to study DTEM 
turbulence in slab geometry. The electron dynamics include in ad- 
dition to the adiabatic part, a non-adiabatic piece modeled with an 
i-delta-type response. The ion dynamics include Landau damping 
and FLR corrections through Landau fluid approximate techniques 
and Pade approximants for I'p(b)=I9(b)e—°. The model follows from 
the gyrokinetic equation. Evolution equations, which closely resem- 
ble those used in standard reduced MHD, are presented since 
these are better suited to non-linear calculations. The numerical re- 
sults of radially resolved calculations will be discussed. A recently 
developed hybrid model, which consists of a gyrokinetic implemen- 
tation for the ions using particles and the same description for the 
electron dynamics as in the fluid model, will also be presented. 


23203 (CONF-920610-1) Results of the heavy ion beam 
probe measurements on the Advanced Toroidal Facility. Aceto, 
S.C. (Rensselaer Polytechnic Inst., Troy, NY (United States)); 
Schwelberger, J.G.; Connor, K.A.; Zielinski, J.J.; Glowienka, J.C.; 
Isler, R.C.; Murakami, M.; Bell, J.D.; Uckan, T. Oak Ridge National 
Lab., TN (United States). [1992]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
14. international conference on plasma and 19th EPS conference 
on controlled fusion and plasma physics; Innsbruck (Austria); 29 
Jun - 3 jul 1992. Order Number DE92014461. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A heavy ion beam probe (HIBP) has been used to measure ra- 
dial potential and density profiles in the Advanced Toroidal Facility 
(ATF). It has also been used to measure density and potential fluc- 
tuations at multipole radial locations. These measurements have 
been primarily made during ECH discharges, although some data 
have been obtained during neutral-beam-heated discharges. 


23204 (DOE/ER/53198-190) Measurement of nonlinear 
mode coupling of tearing fluctuations. Assadi, S.; Prager, S.C.; 
Sidikman, K.L. Wisconsin Univ., Madison, WI (United States). 
Dept. of Physics. Mar 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-85ER53198. Order 
Number DE92013901. Source: OSTI; NTIS; INIS; GPO Dep. 

Three-wave nonlinear coupling of spatial Fourier modes is mea- 
sured in the MST reversed field pinch by applying bi-spectral 
analysis to magnetic fluctuations measured at the plasma edge at 
64 toroidal locations and 16 poloidal locations, permitting observa- 
tion of coupling over 8 polodial modes and 32 toroidal modes. 
Comparison to bi-spectra predicted by MHD computation indicates 
reasonably good agreement. However, during the crash phase of 
the sawtooth oscillation the nonlinear coupling is strongly en- 
hanced, concomittant with a broadened (presumably nonlinearly 
generated) k-spectrum. 


23205 (DOE/ER/53198-191) Design and calibration of a 
fast-time resolution charge exchange analyzer. Scime, E.; 
Hokin, S. Wisconsin Univ., Madison, WI (United States). Apr 1992. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-85ER53198. Order Number DE92013899. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A five channel, fast time resolution, scanning charge exchange 
analyzer has been developed for the Madison Symmetric Torus 
(MST). The analyzer consists of an iron vacuum vessel, a gas 
stripping cell, an electrostatic bending field, and five continuous 
electron multiplier detectors. The incident neutral flux and operation 
of the detectors in current mode limits the time resolution of the 
analyzer to 10 ys. The analyzer was absolutely calibrated over the 
energy range of interest (500-2000 eV) with an H* beam, so that 
the charge exchange power loss could also be measured. The ana- 
lyzer can be swiveled on a shot-to-shot basis for measurements of 
Ti(r), where 0.3 < r/a < 0.7. The mechanical design was driven by 
the need for a low cost, expandable ion temperature diagnostic. 


23206 (DOE/ER/53198-193) Edge gradient and safety fac- 
tor effects on electrostatic turbulent transport in tokamaks. 
Tan, Ing Hwie. Wisconsin Univ., Madison, WI (United States). May 
1992. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER53198. Order Number 
DE92014323. Source: OSTI; NTIS; INIS; GPO Dep. 
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Electrostatic turbulence and transport measurements are per- 
formed on the Tokapole-ll tokamak at the University of 
Wisconsin-Madison, as the safety-factor and the edge equilibrium 
gradients and varied substantially. Tokapole-ll is a poloidal divertor 
tokamak capable of operating at a wide range of safety factors due 
to its unique magnetic limiter configuration. It also has retractable 
material limiters in a large scrape-off region, which permits the 
study of edge boundary conditions like density and temperature 
gradients. The turbulence is independent of safety factor, but 
strongly sensitive to the local density gradient, which itself depends 
upon the limiter configuration. When a material limiter is inserted in 
a high <qa> discharge, the density gradient is increased locally 
together with a local increase of the turbulence. On the other hand, 
limiter insertion in low <qa> discharges did not increase the den- 
sity gradient as much and the turbulence properties are unchanged 
with respect to the magnetic limiter case. It is conducted then, that 
electrostatic turbulence is caused by the density gradient. Although 
the electrostatic fluctuation driven transport is enhanced in the 
large density gradient case, it is in all cases to small to explain the 
observed energy confinement times. To explore instabilities with 
small wavelengths, a 0.5 mm diameter shperical Langmuir probe 
was constructed, and its power compared with the power mea- 
sured by larger cylindrical probes. 


23207 (DOE/ER/53198-194) lon heating and MHD dynamo 
fluctuations in the reversed field pinch. Scime, E.E. Wisconsin 
Univ., Madison, WI (United States). May 1992. 62p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER53198. Order Number DE92013902. Source: OSTI; NTIS; 
INIS; GPO Dep. 

lon temperature measurements, time resolved to 10 ys, have 
been made in the Madison Symmetric Torus (MST) reversed field 
pinch (RFP) with a five channel charge exchange analyzer. The 
characteristic anomalously high ion temperature of RFP discharges 
has been observed in the MST. The evolution of the ion and elec- 
tron temperature, as well as density and charge exchange power 
loss, were measured for a series of reproducible discharges. The 
ion heating expected from collisional processes with the electrons 
is calculated and shown too small to explain the measured ion 
temperatures. The charge exchange determined ion temperature is 
also compared to measurements of the thermally broadened CV 
227.1 nm line. The ion temperature, T; ~ 250 eV for | = 360 kA, 
increases by more than 100% during discrete dynamo bursts in 
MST discharges. Magnetic field fluctuations in the range 0.5 — 5 
MHz were also measured during the dynamo bursts. Structure in 
the fluctuation frequency spectrum at the ion cyclotron frequency 
appears as the bursts terminate, suggesting that the mechanism of 
ion heating involves the dissipation of dynamo fluctuations at ion 
cyclotron frequencies. Theoretical models for ion heating are re- 
viewed and discussed in light of the experimental results. Similar 
electron heating mechanisms may be responsible for the discrep- 
ancy between measured and expected loop voltages in the RFP. 
The electrons, as well as the ions, may be heated by turbulent 


mechanisms, and a RFP energy budget including such phenomena 
is described. 


23208 (DOE/ER/53198-196) Electrostatic turbulence and 
transport in the RFP edge. Spragins, C.W. Wisconsin Univ., Madi- 
son, WI (United States). May 1992. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER53198. 
Order Number DE92014322. Source: OSTI; NTIS; INIS; GPO Dep. 
This thesis details measurements of electrostatic turbulence and 
transport in the Madison Symmetric Torus reversed field pinch. The 
electrostatic fluctuation levels are found to be large, with fie/ne ~ 
30%-55% and T/T. ~ 15%~40%. The frequency and wavenum- 
ber spectra are broad, with An ~ 70-150 and Am ~ 3-4, and differ 
from measured magnetic fluctuation spectra. The transport inferred 
from coherence measurements indicates that electrostatic fluctua- 
tions can account for most of the observed particle losses, but 
contribute only ~20% to the observed electron energy loss. 


23209 (DOE/ER/53198-197) Locked modes and magnetic 
field errors in MST. Almagri, A.F.; Assadi, S.; Prager, S.C.; Sarff, 
J.S.; Kerst, D.W. Wisconsin Univ., Madison, WI (United States). 
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Dept. of Physics. Jun 1992. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-85ER53198. Order 
Number DE92015379. Source: OSTI; NTIS; INIS; GPO Dep. 

In the MST reversed field pinch magnetic oscillations become 
stationary (locked) in the lab frame as a result of a process involv- 
ing interactions between the modes, sawteeth, and field errors. 
Several helical modes become phase locked to each other to form 
a rotating localized disturbance, the disturbance locks to an impul- 
sive field error generated at a sawtooth crash, the error fields grow 
monotonically after locking (perhaps due to an unstable interaction 
between the modes and field error), and over the tens of millisec- 
onds of growth confinement degrades and the discharge eventually 
terminates. Field error contro! has been partially successful in elim- 
inating locking. 


23210 (DOE/ER/53212-195) MHD computation of feedback 
of resistive-shell instabilities in the reversed field pinch. Zita, 
E.J. (Wisconsin Univ., Madison, WI (United States). Plasma 
Physics Research); Prager, S.C.; Ho, Y.L.; Schnack, D.D. Wiscon- 
sin Univ., Madison, WI (United States). May 1992. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER53212. Order Number DE92014325. Source: OSTI; NTIS; 
INIS; GPO Dep. 

MHD computation demonstrates that feedback can sustain rever- 
sal and reduce loop voltage in resistive-shell reversed field pinch 
(RFP) plasmas. Edge feedback on ~2R/a tearing modes resonant 
near axis is found to restore plasma parameters to nearly their lev- 
els with a close-fitting conducting shell. When original dynamo 
modes are stabilized, neighboring tearing modes grow to maintain 
the RFP dynamo more efficiently. This suggests that experimentally 
observed limits on RFP pulselengths to the order of the shell time 
can be overcome by applying feedback to a few helical modes. 


23211 (DOE/ER/53257-5) [lon temperature gradient insta- 
bility and transport: Progress report]. Columbia Univ., New 
York, NY (United States). [1992]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER53257. 
Order Number DE92013590. Source: OSTI; NTIS; INIS; GPO Dep. 

Anomalous ion thermal conductivity remains in open physics is- 
sue for the present generation of high temperature Tokamaks. It is 
now believed to be due to the lon Temperature Gradient (ITG or nj) 
instability. The production and identification of this instability is 
being studied in the simpler and experimentally convenient configu- 
ration of the steady state Columbia Linear Machine (CLM). The 
slab branch of this instability has been produced (by two different 
heating methods), identified and reported for the first time. The 
transition of the slab branch to the toroidal branch (more relevant 
for Tokamaks) has now been studied by turning on the mirror cur- 
rent and gradually increasingly it in CLM. This has enabled us to 
identify the toroidal/'trapped ion branch of the ITG mode for the first 
time. A preliminary measurement of the ion thermal conductivity 
due to the mode indicates a highly anomalous value. 


23212 (DOE/ER/53301-4) Nonlinear dynamics and plasma 
transport: Progress report, September 15, 1991-September 14, 
1992. Antonsen, T.M. Jr.; Drake, J.F.; Finn, J.M.; Guzdar, P.N.; 
Hassam, A.B.; Sagdeev, R.Z. Maryland Univ., College Park, MD 
(United States). Lab. for Plasma Research. [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER53301. Order Number DE92014246. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper we summarize the progress made over the last year 
in three different areas of research: (a) shear flow generation and 
reduced transport in fluids and plasma, (b) nonlinear dynamics and 
visualization of 3D flows, and (c) application of wavelet analysis to 
the study of fractal dimensions in experimental and numerical data. 


23213 (DOE/ER/54092-1) Helium transport and ash control 
studies: Annual progress report, 1 June 1991-31 March 1992. 
Miley, G.H. Illinois Univ., Urbana, IL (United States). Fusion Stud- 
ies Lab. [1992]. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER54092. Order Number 
DE92014427. Source: OSTI; NTIS; INIS; GPO Dep. 

The Primary goal of this research is to develop a helium (ash) 
transport scaling law based on experimental data from devices 
such as TFTR and JET. To illustrate the importance of this, we 





have studied ash accumulation effects on ignition requirements us- 
ing a O-D transport model. Ash accumulation is characterized in 
the model by the ratio of the helium particle confinement time to 
the energy confinement time t./te. Results show that the ignition 
“window” shrinks rapidly as ta/te increases, closing for high ta/te 
increases, closing for high ta/te. A “best” value for ta/te will ulti- 
mately be determined from our scaling law studies. A helium 
transport scaling law is being sought that expresses the transport 
coefficients (D., Va) as a function of the local plasma parameters. 
This is necessary for use in transport code calculations, e.g. for 
BALDUR. Based on experimental data from L-mode plasma opera- 
tion in TFTR, a scaling law to a power law expression has been 
obtained using a least-square fit method. It is found that the trans- 
port coefficients are strongly affected by the local magnetic field 
and safety factor q. A preliminary conclusion from this work is that 
active control of ash buildup must be developed. To study control, 
we have developed a O-D plasma model which employs a simple 
pole-placement control model. Some preliminary calculations with 
this model are presented. 


23214 (DOE/ER/54109-2) Experimental and theoretical re- 
search in applied plasma physics: Technical progress report, 
October 15, 1990—-October 14, 1993. Porkolab, M. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter. [1992]. 161p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER54109. Order Number 
DE92013587. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in the following areas: fusion the- 
ory and computations; theory of thermonuclear plasmas; user 
service center; high poloidal beta studies on PBX-M; fast ECE 
fluctuation diagnostic for balloning mode studies; x-ray imaging di- 
agnostic; millimeter/submillimeter-wave fusion ion diagnostics; 
small scale turbulence and nonlinear dynamics in plasmas; plasma 
turbulence and transport; phase contrast interferometer diagnostic 
for long wavelength fluctuations in DIll-D; and charged and neutral 
fusion production for fusio plasmas. 


23215 (DOE/ET/53088-544) The Rayleigh-Taylor instability 
in an expanding plasma. Cable, S.; Tajima, T. Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies. May 1992. 
24p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract FG05-80ET53088. Grant ATM 88-11128. (IFSR-544). Or- 
der Number DE92013883. Source: OSTI; NTIS; INIS; GPO Dep. 
In a number of fluid systems, overall fluid expansion has a re- 
tarding effect on the growth of Rayleigh-Taylor (RT) instabilities: 
the growth of RT instabilities relative to the expansion of the fluid is 
slowed and is often sub-exponential. We give two new analytical 
examples of this phenomena of reduced growth or stabilization: 
one with incompressible fluids and one with an adiabatic fluid. Con- 
firmation of this phenomenon is also obtained from a new MHD 
code constructed specifically for modeling fluids undergoing nearly 
homogenous (but not necessarily isotropic) expansion or contrac- 
tion. In the code, expansion is included by making each point of 
the computational grid co-moving with a predetermined overall ex- 
pansion, which is equivalent to using an expanding metric. 


23216 (DOE/ET/53088-547) Dielectric energy versus 
plasma energy, and Hamiltonian action-angle variables for the 
Vlasov equation. Morrison, P.J. (Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies); Pfirsch, D. Texas Univ., Austin, 
TX (United States). Inst. for Fusion Studies; Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany). Apr 1992. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-80ET53088. (IFSR-545). Order Number DE92014034. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Expressions for the energy content of one-dimensional electro- 
static perturbations about homogeneous equilibria are revisited. 
The well-known dielectric energy, ep. is compared with the exact 
plasma free energy expression, 6*F, that is conserved by the 


Viasov-Poisson system. The former is an expression in terms of 
the perturbed electric field amplitude, while the latter is determined 
by a generating function, which describes perturbations of the dis- 
tribution function that respect the important constraint of dynamical 
accessibility of the system. Thus the comparison requires solving 
the Vlasov equation for such a perturbations of the distribution 
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function in terms of the electric field. This is done for neutral 
modes of oscillation that occur for equilibria with stationary inflec- 
tion points, and it is seen that for these special modes §*F = ep. In 
the case of unstable and corresponding damped modes it is seen 
that °F ¥ ep; in fact 6*F = 0. This failure of the dielectric energy 
expression persists even for arbitrarily small growth and damping 
rates since ep is nonzero in this limit, whereas 56°F remains zero. 
The connection between the new exact energy expression and the 
at-best approximate ep is described. The new expression motivates 
natural definitions of Hamiltonian action variables and signature. A 
general linear integral transform is introduced that maps the linear 
version of the noncanonical Hamiltonian structure, which describes 
the Viasov equation, to action-angle (diagonal) form. 


23217 (DOE/ET/53088-550) Two dimensional aspects of 
toroidal drift waves in the ballooning representation. Zhang, 
Y.Z.; Mahajan, S.M.; Zhang, X.D. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. May 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
80ET53088 ;FGO5-88ER53266. (IFSR-550). Order Number 
DE92014028. Source: OSTI; NTIS; INIS; GPO Dep. 

By systematically doing the higher order theory, the predictions 
of the conventional ballooning theory (CBT) are examined for non- 
ideal systems. For the complex solvability condition to be satisfied, 
radial variation of the lowest order mode amplitude needs to be in- 
voked. It turns out, however, that even this procedure with its 
concomitant modifications of eigenvalues and eigenstructures, is 
not sufficient to justify the predictions of many CBT solutions; only 
a small set of CBT solutions could be put on a firm footing. To 
demonstrate our general conclusions, theoretical and numerical re- 
sults are presented for system of fluid drift waves non-adiabatic 
electron response. 


23218 (DOE/OR/00033-T479) Magnetohydrodynamic stabil- 
ity of plasmas with radial motion. Scholle, E.A. (Illinois Univ., 
Urbana, IL (United States)). Oak Ridge Associated Universities, 
Inc., TN (United States); Illinois Univ., Urbana, IL (United States). 
1991. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00033. Order Number 
DE92013917. Source: OSTI; NTIS; INIS; GPO Dep. 

The stability of a screw-pinch plasma with radial motion is ex- 
plored. The linear theory of ideal magnetohydrodynamic (NHD) 
stability for stationary equilibrium has been generalized to include 
radial motion. This generalization results in the force operator, F, 
being non-self-adjoint and the widely used energy principle being 
no longer useful in this case. Because of this, a set of seven com- 
plex, first-order, simultaneous ordinary differential equations needs 
to be solved to determine the stability. The equations are solved 
subject to appropriate boundary conditions using the Runge-Kutta- 
Fehlberg. The eigenvalues for the set of equations are also 
complex, with the imaginary part of the eigenvalue corresponding 
to the exponential growth or decay of the instability. While the 
method derived can be used for any cylindrical equilibrium profiles, 
the results will be presented for imploding screw-pinch plasmas. 


23219 (ETDE-IT-92-48) Analysis and experimental demon- 
stration of effectiveness of TOF coincidence technique in 
neutral particle analysis on JET. Bracco, G.; Corti, S.; Moleti, A.; 
Tilia, B.; Zanza, V. ENEA, Frascati (Italy). 1991. 8p. (CONF- 
910857-10: International School of Plasma Physics Piero 
Caldirola’ diagnostics for contemporary fusion experiments, 
Varenna (Italy), 27 Aug - 6 sep 1991). Order Number DE92526481. 
Source: OSTI; NTIS (US Sales Only). 

This paper presents a NPA (Neutral Particle Analysers) with 
noise rejection capability, based on the TOF coincidence tech- 
nique, that has been designed, built, tested and fully calibrated in 
the Frascati ENEA (Italian Commission for New Technologies, En- 
ergy and Environment) laboratories and has been installed on JET 
mid 1990. The effectiveness of the time of flight (TOF) approach to 
noise rejection is discussed analytically and experimental evidence 
from the JET TOF NPA is shown. The advantage in the signal to 
noise ratio given by the TOF technique relative to other noise sup- 
pression methods is analysed, and the absence of significant 
systematic errors is stressed. The intrinsic flexibility of an 
instrument based on TOF mass analysis, and the possibility of per- 
forming cross tests both during calibration and operation on the 
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tokamak are also discussed. The analyser has already shown, in 
the first experimental period on JET, its strong random noise rejec- 
tion capability, with rejection factors in excellent agreement with 
basic probability theory estimates. 


23220 (ETDE-IT—-92-49) Electron cyclotron emission diag- 
nostic for electron temperature profiles measurement on FTU 
Tokamak. Buratti, P.; Tudisco, O.; Zerbini, M. ENEA, Frascati 
(Italy). 1991. 7p. (CONF-910857-11: International School of 
Plasma Physics Piero Caldirola’ diagnostics for contemporary fu- 
sion experiments, Varenna (Italy), 27 Aug - 6 sep 1991). Order 
Number DE92526482. Source: OSTI; NTIS (US Sales Only). 

In this paper the requirements and the main features of the Elec- 
tron Cyclotron Emission (ECE) diagnostic for the Frascati Tokamak 
Upgrade (FTU) are outlined. The realization of the light collection 
system and of the Fourier transform spectrometer are described. 
Some plama data are reported to illustrate the diagnostic work. 
The ECE diagnostic system has been realized using mixed 
waveguide-optical techniques for light collection. Spatial resolution 
is 2 centimeters HWHM, spectral resolution 5 GHz and time reso- 
lution 5 ms (potentially less); sensitivity is such that signal-carried 
noise dominates. 


23221 (EUR-CEA-FC—1393) Variational formalism for 
kinetic-MHD instabilities in tokamaks. Edery, D.; Garbet, X.; 
Roubin, J.P.; Samain, A. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jul 1991. 
28p. Source: OSTI; NTIS (US Sales Only); INIS. 

A variational formalism that includes in a consistent way the 
tokamak plasma fluid response to an electromagnetic field as well 
as the particle-field resonant interaction effects is presented. The 
integrability of the unperturbed motion of the particles is used to 
establish a general functional similar to the classical Lagrangian for 
the electromagnetic field, which is extremum with respect to the 
field potentials. This functional is the sum of fluid terms closely 
related to the classical MHD energy and of resonant terms describ- 
ing the kinetic effects. The formalism is used to study a critical 
issue in tokamak confinement, namely the sawteeth stabilization by 
energetic particles. 


23222 (EUR-CEA-FC—1418) Problems related to ignition in 
the next step tokamak. Laurent, L.; Chatelier, M.; Ghendrih, P.; 
Johner, J.; Roubin, J.P. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Mar 1991. 
23p. Source: OSTI; NTIS (US Sales Only); INIS. 

The working point (i.e the central density and temperature) is as- 
sumed and the possibility of ignition of a given device is discussed: 
because of the analytical form of the confinement scaling, it ap- 
pears that the conclusion depends only weakly on the assumption 
about the working point but strongly on the volume of the device 
and on the plasma quality symbolized by three factors (purity, pro- 
files, confinement). An analytical criterion is presented which allows 
an easy estimate of the balance between technical and physical 
constraints. In an ignited plasma the fuel is mainly heated by collli- 
sions with electrons. This fact is not taken into account in an 
one-fluid model. A two-fluid model is presented which allows to es- 
timate the impact of the energy equipartition constraint on a 
tokamak scaling. These models are used to evaluate the ignition 
capability of ITER. Suggestions are made in conclusion to increase 
the safety margin for ignition. 


23223 (EUR-CEA-FC-1419, pp. 3-4) Plasma performance 
control during ergodic divertor experiments in Tore Supra. 
Evans, T.E. (Association Euratom. CEA, Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Grosman, A.; Guilhem, D.; 
Hess, W.; Lasalle, J.; Mattioli, M.; Millot, P.; Monier-Garbet, P.; 
MoAssociation Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Mar 1991. (CONF-9011127-: 
32. annual meeting of the American Physical Society - Division of 
Plasma Physics (APS/DPP), Cincinnati, OH (United States), 12-16 
Nov 1990). In Euratom-CEA Association contribution to the 32. 
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Meeting of the American Physical Society. 82p. Order Number 
DE92526877. Source: OSTI; NTIS (US Sales Only); INIS. 

Ohmic plasma particle confinement times are controlled during 
magnetic pertubation and stochastic boundary layer experiments in 
TORE SUPRA with small currents in the ergodic divertor coils. Par- 
ticle confinement may be improved or degraded depending on the 
plasma configuration and base parameters used. The magnitude of 
these steady state confinement changes are controlled by changing 
leg and the base plasma parameters. Plasma confinement changes 
manifest either density increase with a reduction in the wall fueling 
flux or density decreases with an increase in the fueling flux de- 
pending on the geometric configuration. In addition, the effective 
thermal insulation of the boundary layer is controlled. Impurity and 
radiated power profiles are readily modified in the boundary layer. 


23224 (EUR-CEA-FC—1420) Plasma decontamination dur- 
ing preliminary ergodic divertor experiments in Tore Supra. 
Breton, C. (and others); Michelis, C. De; Mattioli, M.; Monier- 
Garbet, P.; Agostini, E.; Fall, T.; Hess, W.; Lasalle, J.; Evans, T.; 
Grosman, A. Association Euratom-CEA, Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. 
de Recherches sur la Fusion Controlee. Mar 1991. 19p. Contract 
DE-AC03-89ER51114. Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary experiments in the Tore Supra tokamak using the er- 
godic divertor configuration have shown a strong effect on plasma 
impurities. The result is a decontamination of the central plasma, 
due to a decreased impurity content. This is the consequence of a 
screening effect of the peripheral ergodic layer, due to an important 
increase of recycling. 


23225 (EUR-CEA-FC—1424) Observation of the m = 1 mode 
by microwave transmission measurements in the Tore Supra 
tokamak. Giruzzi, G.; Segui, J.L.; Pecquet, A.L.; Gil, C. Associa- 
tion Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1991. 14p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Microwave transmission measurements in the Tore Supra toka- 
mak exhibit low-frequency oscillations of the transmitted power, 
associated to the presence of a saturated m = 1, n = 1 mode, as 
observed by soft X-ray diagnosiics. It is shown that these 
oscillations are related to refraction effects, and specifically to mod- 
ulations of the electron density profile due to a rotating magnetic 
island. An analytical solution of the ray equations in the presence 
of a rotating density perturbation is found, explaining the frequency 
spectrum of the oscillations. 


23226 (EUR-CEA-FC—1425) Tokamak transport phe- 
nomenology and plasma dynamic response. Moret, J.M. (Ecole 
Polytechnique Federale, Lausanne (CH). Centre de Recherche en 
Physique des Plasmas). Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jul 1991. 
54p. Source: OSTI; NTIS (US Sales Only); INIS. 

A system identification method is developed to estimate the 
transfer function of the system from the time evolution of its param- 
eters to any excitation. The form of the identified transfer function 
is linked to a representation of the transport in terms of poles 
(eigenvalues) and eigenmodes. These eigenvalues and eigenvec- 
tors are thus directly deduced from the raw data with no restriction 
on the underlying processes and there is consequently no need to 
adjust any simplified transport model to the experimental data. This 
method is illustrated in this paper by analysing the injection of pel- 
lets on Tore Supra. The density and the temperature transfer 
functions were observed to share the same poles with the corre- 
sponding eigenmodes grouped in pairs with identical profiles. This 
implies the presence of a coupling between the particle and heat 
flow. A criterion is developed to select amongst the possible cou- 
pling mechanisms, based on compatibility with the observed 
transfer function. The selection suggests a model in which the par- 
ticle diffusion coefficient depends on the density and on the 
temperature gradient. 


22227 (FRCEA-TH-357) Measurement of electron tempera- 
ture and density by Thomson scattering on Tore Supra 
Tokamak. Agostini, E. Aix-Marseille-3 Univ., 13 - Marseille 




















(France); Association Euratom-CEA, Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Oct 1991. 146p. (In French). 
Order Number DE92527010. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The electron temperature (Te) and density (Ne) of a thermonu- 
clear plasma can be measured from the Thomson scattering of a 
powerful laser beam by the thermal electrons of a plasma. The 
scattered power is detected in 2 spectral channels. The ratio of the 
signals is a sensitive function of Te and each of them is propor- 
tional to Ne. Though the principle of this measurement is simple 
and direct, great care must be taken with the instrumentation and 
calibration. This diagnostic, developed on the tokamak TORE 
SUPRA, is very helpful to qualify any plasma discharge during the 
main experimental programs: additional RF heating, ergodic diver- 
tor operation, deuterium pellet injection. 


23228 (GA-A-20870) Alpha particle diagnostics using im- 
purity pellet injection. Fisher, R.K. (General Atomics, San Diego, 
CA (United States)); McChesney, J.M.; Howald, A.W.; Parks, P.B.; 
Snipes, J.A.; Terry, J.L.; Marmar, E.S.; Zweben, S.J.; Medley, S.S. 
General Atomics, San Diego, CA (United States). May 1992. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER53277 ;FG02-90ER54084 ;AC02-76CH03073. 
(CONF-920362-31: 9. topical conference on high-temperature 
plasma diagnostics, Santa Fe, NM (United States), 15-19 Mar 
1992). Order Number DE92013796. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have proposed using impurity injection to measure the en- 
ergy distribution of the fast confined alpha particles in a reacting 
plasma. The ablation cloud surrounding the injected pellet is thick 
enough that an equilibrium fraction F,(E) of the incident alphas 
should be neutralized as they pass through the cloud. By observ- 
ing neutrals created in the large spatial region of the cloud which is 
expected to be dominated by the helium-like ionization state, e.g., 
Li* ions, we can determine the incident alpha distribution dny.2+/ 
dE from the measured energy distribution of neutral helium atoms. 
Initial experiments were performed on TEXT in which we compared 
pellet penetration with our impurity pellet ablation model, and mea- 
sured the spatial distribution of various ionization states in carbon 
pellet clouds. Experiments have recently begun on TFTR with the 
goal of measuring the alpha particle energy distribution during D-T 
operation in 1993-94. A series of preliminary experiments are 
planned to test the diagnostic concept. The first experiments will 
observe neutrals from beam-injected deuterium ions and the high 
energy *He tail produced during ICH minority heating on TFTR in- 
teracting with the cloud. We will also monitor by line radiation the 
charge state distributions in lithium, boron, and carbon clouds. 


23229 (GA-A-20872) Multichord spectroscopy of the Dill-D 
divertor region. Brooks, N.H.; Howald, A.; Klepper, K.; West, P. 
General Atomics, San Diego, CA (United States). Apr 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. (CONF-920362-27: 9. topical confer- 
ence on high-temperature plasma diagnostics, Santa Fe, NM 
(United States), 15-19 Mar 1992). Order Number DE92013507. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A multichannel spectrometer with high spectral resolution (0.01 
nm) and high temporal resolution (0.5 msec) has been configured 
to collect data simultaneously from eight viewchords spanning the 
divertor region of DIll-D. Fiberoptically coupled to a wide-field lens 
with a vertical view of the vessel floor, the instrument will be capa- 
ble of differentiating the behavior of impurity line emission at the 
inner and outer divertor strike points, on and off the Advanced Di- 
vertor Program (ADP) ring, on the face of the Divertor Material 
Exposure System (DIMES) probe, and in the region of the lower 
centerpost. Used with a coarse grating (300 grooves/mm), spectral 
coverage of each spatial channel is 15 nm with 0.3 nm resolution; 
used in high order with a 1200 groove/nm grating, the instrument is 
capable of resolving Doppler profiles. Spatial variation of gas recy- 
cling and impurity influx will be studied for both single- and 
double-null divertor configurations in low and high density operating 
regimes. 
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23230 (GA-A-20895) ELM studies on Dil-D and a 
comparison to ASDEX results. Zohm, H. (Association Euratom- 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany)); 
Osborne, T.H.; Burrell, K.H.; Chu, M.S.; Gohil, P.; Lao, L.L.; Taylor, 
T.S.; Turnbull, A.D.; Doyle, E.J.; Hill, D.N. General Atomics, San 
Diego, CA (United States). Apr 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114 
;W-7405-ENG-48 ;FG03-86ER52126. (CONF-920610-2: 14. inter- 
national conference on plasma and 19th EPS conference on 
controlled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 
3 jul 1992). Order Number DE92013766. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In previous analysis of Edge Localized Modes (ELMs), three dif- 
ferent types of ELMs were observed in DIill-D, whereas only one 
type of ELM has been found in ASDEX. The type Ili ELMs ob- 
served on DIill-D are similar to the ELMs observed on ASDEX, 
whereas type | ELMs did not occur on ASDEX. ELMs are found to 
be MHD events of short duration (1 to 2 ms), which, on DIll-D, 
may be followed by a transient L-mode phase. This compound 
event was not observed on ASDEX. A stability analysis of DIll-D 
discharges indicates type Ill ELMs occur well below the ideal bal- 
looning limit. Type | ELMs generally occur close to this limit; there 
are, however, indications they also occur in discharges in which 
the edge is in the connection region to the second stability regime. 


23231 (GA-A-20903) Impurity penetration and transport 
during VH-mode on Dill-D. Lippmann, S.!.; Evans, T.E.; Jackson, 
G.L.; West, W.P. General Atomics, San Diego, CA (United States). 
May 1992. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO3-89ER51114. (CONF-920311-13: 10. 
international conference on plasma-surface interactions in con- 
trolled fusion devices, Monterey, CA (United States), 30 Mar - 3 
apr 1992). Order Number DE92014233. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A new modeling effort is made in order to understand the ob- 
served relatively low levels of impurity contamination during the 
VH-mode phase on Dill-D, as compared to those observed during 
the H-mode phase of selected discharges. The key element is the 
inclusion of the real 2-D flux surface geometry in the prediction of 
impurity penetration of sputtered atoms through the scrape-off layer 
into the core plasma. Of the elements which determine the impurity 
content in the plasma: sputtering yield, penetration, and core trans- 
port, the penetration through the scrape-off layer is found to be the 
most determinative factor. The low impurity content in VH-mode is 
attributed to the development of a scrape-off layer with higher den- 


sity and temperature properties than those normally obtained in 
H-mode. 


23232 (GTFR-100) Analysis of a dedicated rotation experi- 
ment in TFTR. Stacey, W.M. Georgia Inst. of Tech., Atlanta, GA 
(United States). Mar 1992. 88p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-87ER51112. Order 
Number DE92013463. Source: OSTI; NTIS; INIS; GPO Dep. 

The results and analysis of a well-diagnosed, dedicated rotation 
experiment in TFTR are presented. Various neoclassical and 
anomalous theories for momentum transport are described and 
compared with the experimental data. The gyroviscocity theory is 
able to predict the measured central toroidal rotation speed, mo- 
mentum confinement time and radial torque flow profile reasonably 
well when a poloidal asymmetry factor © = 1.5 is used. The cold- 
ion-perpendicular-viscocity theory requires the assumption of an 
implausibly large number of cold ions in order to predict the 
magnitude of the experimental torque flow. The ion-temperature- 
gradient-mode theory, the untrapped-particle-electrostatic-mode 
theory and the stochastic-magnetic-perturbation theory all predict 
torque flows that differ greatly in magnitude, radial profile and para- 
metric dependence from the experimental values. 


23233 (ITF-90-5) Kinetic description of the interaction of 
electromagnetic waves with a layer of Inhomogeneous plasma. 
Zagorodnij, A.G.; Korchinskij, G.M.; Yakimenko, |.P. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 31p. (In Rus- 
sian). Order Number DE92630461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the kinetic approach the problem of exitation of the inhomoge- 
neous plasma layer by plane electromagnetic wave is solved. The 
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numerical calculations of the energetic coefficients of absorption, 
penetration and reflection by an inhomogeneous layer of gas- 
discharge plasma and a metal films are made in detail. 29 refs.; 17 
figs. 


23234 (ITF-90-9) The influence of strictional nonlinearity 
on the electromagnetic properties of stratified innomogeneous 
plasma. Zagorodnij, A.G.; Korchinskij, G.M.; Yakimenko, |.P. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 
23p. (In Russian). Order Number DE92630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

On the basis of the sequence approximation method a new algo- 
rithm of numerical solution of the problem of electromagnetic wave 
interaction with inhomogeneous plasma half-space and plasma 
layer approximated by stratified structures is proposed taking into 
account the density profiles deformation by the field of electromag- 
netic wave. The absorption properties of the systems under 
consideration investigated are in a good agreement between the 
calculations and precious results obtained by other methods is es- 
tablished. 14 refs.; 5 figs. 


23235 (ITF-90-28) Resonant interaction of electron waves 
in semibounded plasma. Aleksich, N.B.; Zagorodnij, A.G.; Za- 
senko, V.I. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj 
Fiziki. 1990. 16p. (in Russian). Order Number DE92630460. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Parametric decay instability of surface electron waves in the field 
of bulk Langmuir wave and influence of bulk wave on modulation 
instability of surface waves in semibounded plasma are consid- 
ered. Nonhomogeneity of bulk electron wave near the boundary is 
taken into account. 19 refs.; 1 fig. 


23236 (ITF-90-41) The boundary conditions for the distri- 
bution functions of charged particles in plasma. Zagorodnij, 
A.G.; Usenko, A.S.; Yakimenko, I.P. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 44p. (In Russian). Order 
Number DE92630479. Source: OSTI; NTIS (US Sales Only); INIS. 
A general method used to construct the boundary conditions for 
the charged particles distribution functions that provides the fulfil- 
ment of one or several conservation laws is suggested. The 
electromagnetic fields generated by an arbitrary distribution of 
sources in the case of semi-bounded plasma at random charged 
particle distribution by a boundary surface are calculated. 40 refs. 


23237 (ITP-90-10) Renormalized material relationships in 
plasmas. Sitenko, A.G.; Sosenko, P.P. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1990. 37p. Order Number 
DE92630463. Source: OSTI; NTIS (US Sales Only); INIS. 

Renormalized material relationships in plasma are considered in 
terms of quadratic polarization approximation. Plasma quadratic 
polarization approximation represents general model and includes 
some other nonlinear models as peculiar cases. In particular, low- 
frequency nonlinear motions in homogeneous plasma, effect of 
heterogeneity of single-particle distribution function, general case of 
electromagnetic interactions and equations of slightly nonlinear 
electromagnetic waves are considered, as well. 


23238 (K!Yal-89-44) The beam-plasma interaction in the 
symmetrically opened plasma system with contrastreaming 
electron flows. Opanasenko, A.V.; Romanyuk, L.I. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1989. 29p. (In 
Russian). Order Number DE92630480. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The beam-plasma interaction in the symmetrically opened 
plasma system with the plasma penetrating in vacuum along mag- 
netic field in presence of the contratreaming electron flow is 
investigated. It is found that the contrastreaming electron flow com- 
ponent, that is formed by secondary electron-electron emissions 
from the collector, effects substantially on the oscillations in the 
system. 20 refs.; 31 figs. 


23239 


(PPPL-2843) Trapped particle dynamics in toroidally 
rotating plasmas. Hahm, T.S. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Jun 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE92015163. Source: OSTI; NTIS; INIS; GPO Dep. 
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A detailed single particle orbit analysis is toroidally rotating 
plasma yields new analytical formulas for the second adiabatic in- 
variant, the bounce frequency, and the precession frequency up to 
the first order correction in ppi(poloidal ion gyroradium)/Ly(scale 
length of rotation velocity), for toroidal flow values of the order of 
ion thermal velocity. Toroidal plasma rotation effects on the trapped 
ion instabilities in tokamaks are investigated in the context of local 
theory. Toroidal plasma rotation increases both the fraction of 
trapped particles and their precession drift velocity. Consequently, 
the growth rate of trapped ion instability increases in both dissipa- 
tive and collisionless regimes. 


23240 (PPPL-2844) Measurements of beat wave acceler- 
ated electrons in a toroidal plasma. Rogers, J.H. (Princeton 
Univ., NJ (United States). Plasma Physics Lab.); Hwang, D.W. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Jun 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE92015164. Source: OSTI; NTIS; INIS; GPO Dep. 

Electrons are accelerated by large amplitude electron plasma 
waves driven by counter-propagating microwaves with a difference 
frequency approximately equal to the electron plasma frequency. 
Energetic electrons are observed only when the phase velocity of 
the wave is in the range 3Ve < Vp, < 7Ve (Vp, was varied 2ve < 


Vph < 10Ve), where ve is the electron thermal velocity, (kTe/me) 2. 
As the phase velocity increases, fewer electrons are accelerated to 
higher velocities. The measured current contained in these acceler- 
ated electrons has the power dependence predicted by theory, but 
the magnitude is lower than predicted. 


23241 (PPPL-CFP-2603) Variation of ignition requirements 
and a parameters with density profile shapes in a tokamak. 
Budny, R. (Princeton Univ., NJ (United States). Plasma Physics 
Lab.); McCune, D.; Zweben, S.J.; Sabbagh, S.A. Princeton Univ., 
NJ (United States). Plasma Physics Lab. [1992]. 32p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-920419-1: International Sherwood fusion 
theory conference, Santa Fe, NM (United States), 6-8 Apr 1992). 
Order Number DE92012673. Source: OSTI; NTIS; INIS; GPO Dep. 

We study consequences of variations of the electron density pro- 
files in a hypothetical tokamak that achieves a steady state DT 
neutron emission rate of 102°/sec. The TRNASP plasma analysis 
code calculates heating profiles and parameters of the fast a parti- 
cles. These include profiles of the a density, average energy, 
slowing down time, heating of electrons and ions, and Bq. The en- 
ergy confinement time would have to be 2.7—3.1 times the L-mode 
scaling values for a heated ignition, with the lower ratios corre- 
sponding to the more peaked density profiles. The required energy 
transport coefficients are compared with those measured in the 
core of TFTR supershots. For NBI fueled ignition, we postulate 40 
MW NBI injected at 110 keV. The profiles of the NBI fueling rates 
for D* and T* are greater than the DT burnup rates. The require- 
ments for the ratio of the energy confinement times to the L-mode 
values are in the range of 2.0-2.5, again with the lower ratios cor- 
responding to the more peaked density profiles. We discuss the 
ideal MHD stability of the simulations. The calculated Bnorm varies 
from 3.1-3.7, with the low values corresponding to the peaked pro- 
files. We use the PEST code to analyze the low-n stability and the 
STABAL code to analyze the Mercier and high-n ballooning stabil- 
ity. The central quyp for the simulations is low (<1), and they are 
unstable to the Mercier criterion, so we assume that sawteeth or 
current profile control would increase the values to near 1.0. Then 
the plasma with the most broad profile is stable if a conducting wall 
is placed 0.45 m outside the plasma boundary. 


23242 (UCRL-ID-110314) LLE-LLNL progress report on 
studies in nonlocal heat transport in spherical plasmas using 
the Fokker-Planck code SPARK. Epperlein, E.M. (Rochester 
Univ., NY (United States). Lab. for Laser Energetics); Amendt, P.; 
Powers, L.; Suter, L.J. Lawrence Livermore National Lab., CA 
(United States); Rochester Univ., NY (United States). Lab. for 
Laser Energetics. 22 Apr 1992. 37p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC03-85DP40200 
;W-7405-ENG-48. Order Number DE92014093. Source: OSTI; 
NTIS; INIS; GPO Dep. 





Preliminary 1-D studies of nonlocal heat transport in spherical 
plasmas based on the Fokker-Planck code SPARK indicate signifi- 
cant levels of electron preheat and radial heat flux across a 
spherical heat sink surface kept at fixed temperature. However, the 
diffusive approximation to the Fokker-Planck equation is shown to 
be particularly sensitive to the nature of the inner surface boundary 
condition chosen. A suggested remedy is the inclusion of a target 
capsule in future simulations studies with SPARK. 
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Refer also to citation(s) 21353, 22201, 23174, 23219, 23220, 
23240, 23242, 23444 


23243 (ANL/CP-—75362) MHD considerations for a self- 
cooled liquid lithium blanket. Sze, D.K.; Mattas, R.F.; Hull, A.B.; 
Picologiou, B.F.; Smith, D.L. Argonne National Lab., IL (United 
States). Mar 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-3110S-ENG-38. (CONF-920607— 
15: 10. topical meeting on technology of fusion energy, Boston, 
MA (United States), 7-12 Jun 1992). Order Number DE92014864. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The magnetohydrodynamic (MHD) effects can present a feasibil- 
ity issue for a self-cooled liquid metal blanket of magnetically 
confined fusion reactors, especially inboard regime of a tokamak. 
This pressure drop can be significantly reduced by using insulated 
wall structure. A self-healing insulating coating has been identified, 
which will reduce the pressure drop by more than a factor of 10. 
The future research direction to further quantify the performance of 
this coating is also outlined. 


23244 (CEA-CONF—10744) Experience with high heat flux 
components in large tokamaks. Chappuis, P. (CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (FR)); Dietz, 
K.J.; Horiike, H.; Jackson, G.L.; Ulrickson, M. CEA Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). 1991. 5ip. 
Contract DE-AC03-89ER51114. (CONF-9106310-: 2. international 
symposium on fusion nuclear technology and exposition, Karlsruhe 
(Germany), 2-7 Jun 1991). Order Number DE92530290. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The large present day tokamaks. i.eJET, TFTR, JT-60, DIll-D 
and Tore Supra are machines capable of sustaining plasma cur- 
rents of several million amperes. Pulse durations range from a few 
seconds up to a minute. These large machines have been in oper- 
ation for several years and there exists wide experience with 
materials for plasma facing components. Bare and coated metals, 
bare and coated graphites and beryllium were used for walls, lim- 
iters and divertors. High heat flux components are mainly radiation 
cooled, but stationary cooling for long pulse duration is also em- 
ployed. This paper summarizes the experience gained in the large 
machines with respect to material selection, component design, 
problem areas, and plasma performance. 2 tabs., 26 figs., 50 refs. 


23245 (CEA-CONF—10887) The Tore Supra Hell cryogenic 
system. Claudet, G. Electricite de France, 93 - Saint-Denis 
(France). Direction de la Production et du Transport. 1991. 22p. 
(CONF-9112118-: 3. International Torus Conference, Nagoya 
(Japan), 3-5 Dec 1991). Order Number DE92523944. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The tokamak TORE SUPRA built by the association EURATOM- 
CEA is routinely operated with a toroidal magnet made of Niobium 
Titanium cooled at 1.8 K by pressurized Hell. The paper will 
remind the reasons for such a choice and will describe the corre- 
sponding technical solutions. After several years of operation, the 
validity of the Hell cooling solution will be discussed on the basis 
of the actual and long term behaviour 


23246 (CONF-920308—Vol.2, pp. 2.184-2.193) An integral ex- 
periment using a uranium mock-up. Afanas'iev, V.V. (Moscow 
Engineering Physics Inst. (USSR)); Belevitin, A.B.; Romodanov, 
V.L.; Versilov, !1.M.; Markovsky, D.V.; Shatalov, G.E. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. From 
American Nuclear Society (ANS) topical meeting on advances in 
reactor physics; Charleston, SC (United States); 8-11 Mar 1992. In 
Proceedings of the 1992 topical meeting on advances in reactor 


70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


physics. Volume 2. 618p. Order Number DE92009763. Source: 
OSTI; NTIS; INIS. 

A benchmark experiment using a complex layer system is de- 
scribed. The system includes a uranium neutron breeder and the 
data obtained by it can be made use of for verification of calcula- 
tional programs of thermonuclear reactor blankets. Results of the 
experiment were made use of for verification of BLANK program 
which was based on Monte Carlo method. A good agreement 
between caiculational and experimental results was obtained. Devi- 
ation between the values obtained in the medium lithium containing 
zone if the unit requires further experimentation. 


23247 (CONF-9204146-2) Panel discussion: Future direc- 
tions in magnetic fusion—comments of John Sheffield, Oak 
Ridge National Laboratory. Sheffield, J. Oak Ridge National Lab., 
TN (United States). 9 Apr 1992. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Fusion Power Associates annual meeting and symposium; 
Pleasanton, CA (United States); 9 Apr 1992. Order Number 
DE92014469. Source: OSTI; NTIS; INIS; GPO Dep. 

| will discuss two important issues for the US magnetic fusion 
program: the role of alternate magnetic configurations to the toka- 
mak, and factors which need to be considered in planning the 
evolution of the US program. 


23248 (CONF-920607-14) Tritium pellet injector for TFTR. 
Gouge, M.J. (Oak Ridge National Lab., TN (United States)); Bay- 
lor, L.R.; Cole, M.J.; Combs, S.K.; Dyer, G.R.; Fehling, D.T.; 
Fisher, P.W.; Foust, C.R.; Langley, R.A.; Milora, S.L.; Qualls, A.L.; 
Wilgen, J.B.; Schmidt, G.L.; Barnes, G.W.; Persing, R.G. Oak 
Ridge National Lab., TN (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 10. topical meeting on technology of fusion 
energy; Boston, MA (United States); 7-12 Jun 1992. Order Number 
DE92013230. Source: OSTI; NTIS; INIS; GPO Dep. 

The tritium pellet injector (TPI) for the Tokamak Fusion Test Re- 
actor (TFTR) will provide a tritium pellet fueling capability with 
pellet speeds in the 1- to 3-km/s range for the TFTR deuterium- 
tritium (D-T) phase. The existing TFTR deuterium pellet injector 
(DPI) has been modified at Oak Ridge National Laboratory (ORNL) 
to provide a four-shot, tritium-compatible, pipe-gun configuration 
with three upgraded single-stage pneumatic guns and a two-stage 
light gas gun driver. The TPI was designed to provide pellets rang- 
ing from 3.3 to 4.5 mm in diameter in arbitrarily programmable 
firing sequences at speeds up to approximately 1.5 km/s for the 
three single-stage drivers and 2.5 to 3 kms for the two-stage 
driver. Injector operation is controlled by a programmable logic 
controller. The new pipe-gun injector assembly was installed in the 
modified DPI guard vacuum box, and modifications were made to 
the internals of the DPI vacuum injection line, including a new pel- 
let diagnostics package. Assembly of these modified parts with 
existing DPI components was then completed, and the TPI was 
tested at ORNL with deuterium pellet. Results of the limited testing 
program at ORNL are described. The TPI is being installed on 
TFTR to support the D-D run period in 1992. In 1993, the tritium 
pellet injector will be retrofitted with a D-T fuel manifold and sec- 
ondary tritium containment systems and integrated into TFTR 
tritium processing systems to provide full tritium pellet capability. 


23249 (DOE/ER/53235-T1) The Large s FRC Experiment 
(LSX): Final report. Hoffman, A.L.; Slough, J.T.; Crawford, E.A. 
STI Optronics, Bellevue, WA (United States). Apr 1992. 189p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-86ER53235. Order Number DE92013731. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: LSX design parameters; basic operation; 
formation sensitivities; formation sensitivities; external magnetic 
probe mode analysis; LSX database; and lifetime measurements. 


23250 (DOE/ER/54095-—2) Formation and sustainment of a 
very low aspect ratio tokamak using coaxial helicity injection 
(the Helicity Injected Torus [HIT] experiment): Progress report 
No. 2, February 1, 1991-January 31, 1992. Jarboe, T.R.; Nelson, 
B.A. Washington Univ., Seattle, WA (United States). Aerospace 
and Energetics Research Program. [1992]. 52p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG06- 
90ER54095. (UWAERP-35). Order Number DE92014311. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the paper we will detail the progress of the HIT experiment 
construction, including the following components: preliminary data 
and interpretation; diagnostic systems; vacuum vessel and pump- 
ing system; helicity source and power supplies; toroidal field coil 
and power supply; data acquisition system; collaboration with gen- 
eral atomics, with a brief summary given on each. 


23251 (DOE/ER/54110—2) Fusion development and tech- 
nology: Technical progress report, October 15, 1990—October 
14, 1993. Montgomery, D.B. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Plasma Fusion Center. [1992]. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER54110. Order Number DE92014352. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following: superconducting magnet 
technology; high field superconductors; advanced magnetic system 
and divertor development; poloidal field coils; gyrotron develop- 
ment; commercial reactor studies—aries; ITER physics: alpha 
physics and alcator R&D for ITER; lower hybrid current drive and 
heating in the ITER device; ITER superconducting PF scenario and 
magnet analysis; ITER systems studies; and safety, environmental 
and economic factors in fusion development. 


23252 (DOE/ET/51013—295) Safety and protection for large- 
scale magnet systems: FY91 report. Thome, R.J.; Smith, B.A.; 
Shajii, A. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Plasma Fusion Center. Feb 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
78ET51013. (PFC/RR-91-14). Order Number DE92013591. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses magnet failure incidents of the CDIF MHD 
magnets, TEXT tokamak magnets, and the ATF stellarator mag- 
nets. Quench code development is also discussed. (LSP) 


23253 (EUR-13237) Optimization design study of an inno- 
vative divertor concept for future experimental tokamak-type 
fusion reactors. Willem Janssens, Ir. (Katholieke Universiteit, Leu- 
ven (BE)); Crutzen, Y.; Farfaletti-Casali, F.; Matera, R. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
259p. Source: OSTI; NTIS (US Sales Only); INIS. 

The design optimization study of an innovative divertor concept 
for future experimental tokamak-type fusion devices is both an an- 
swer to the actual problems encountered in the multilayer divertor 
proposals and an illustration of a rational modelling philosophy and 
optimization strategy for the development of a new divertor struc- 
ture. Instead of using mechanical attachment or metallurgical 
bonding of the protective material to the heat sink as in most ac- 
tual divertor concepts, the so-called brush divertor in this study 
uses an array of unidirectional fibers penetrating in both the protec- 
tive armor and the underling composite heat sink. Although the 
approach is fully concentrated on the divertor performance, includ- 
ing both a description of its function from the theoretical point of 
view and an overview of the problems related to the materials 
choice and evaluation, both the approach followed in the numerical 
modelling and the judgment of the results are thought to be valid 
also for other applications. Therefore the spin-off of the study must 
be situated in both the technological progress towards a feasible 
divertor solution, which introduces no additional physical uncertain- 
ties, and in the general area of the thermo-mechanical 
finite-element modelling on both macro-and microscale. The brush 
divertor itself embodies the use, and thus the modelling, of ad- 
vanced materials such as tailor-made metal matrix composites and 
dispersion strengthened metals, and is shown to offer large poten- 
tial advantages, demanding however and experimental validation 
under working conditions. It is clearly indicated where the need 
originates for an integrated experimental program which must allow 
to verify the basic modelling assumptions in order to arrive at the 
use of numerical computation as a powerful and realistic tool of 
structural testing and life-time prediction. 


23254 (EUR-13696) Investigation of tritium inventory and 


permeation behaviour in the liquid breeder blanket concept of 
Demo as a function of design and material parameters. 
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Tominetti, S. (Commission of the European Communities, Ispra 
(IT). Joint Research Centre); Perujo, A.; Reiter, F. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
57p. Source: OSTI; NTIS (US Sales Only); INIS. 

A numerical code has been used to estimate the time depen- 
dence of tritium inventory and of tritium transport into the coolant, 
into the first wall boxes and through the liquid breeder in the Pb- 
17Li blanket concept of DEMO. Several issues in both design and 
material parameters have been considered and the effect on inven- 
tory and permeation of coatings with low surface recombination 
coefficient and/or low diffusivity at various surfaces of the structural 
material has been studied. TiC has been chosen as reference ma- 
terial for these calculations and a general database on coating 
efficiency as a function of its properties has also been produced on 
the basis of TiC data. 


23255 (EUR-CEA-FC—1396, pp. 12-27) Ergodic divertor im- 
pact on Tore Supra plasma edge. Grosman, A. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Evans, T.E.; Ghendrih, Ph.; Agostini, E.; Bruneau, J.L.; 
Michelis, C. de; Fall, T.; Gil, C.; GuilAssociation Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1990. Contract DE-AC03-89ER51114. (CONF-900505—: 9. plasma 
surface interactions in controlled fusion devices conference, 
Bournemouth (United Kingdom), 20-25 May 1990). In Plasma sur- 
face interaction in Controlled fusion devices. 55p. Order Number 
DE92527012. Source: OSTI; NTIS (US Sales Only); INIS. 

Present ergodic divertor experiments in TORE SUPRA have been 
devoted to benchmarking the operational regimes of the apparatus. 
Two major effects are reported; on one hand, strong changes 
occur in the ergodized boundary layer (up to 20% of the minor ra- 
dius), and on the other hand, the central plasma and especially the 
confinement is not directly affected, i.e. the observed modifications 
are induced by edge effects. The basic trends, which are recorded 
are a decrease of both the edge electronic temperature and the 
edge density gradient while the radiated power is increased at the 
very edge of the ergodic region. The latter feature is in agreement 
with the impurity line emission characterized by an increase of the 
peripheral lines with a strong decrease of the central lines. 


23256 (EUR-CEA-FC—1396, pp. 28-43) Connexion topology 
and sol physics induced by the ergodic divertor in Tore Supra. 
Nguyen, F. (Association EURATOM-CEA Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (FR). Dept. de 
Recherches sur la Fusion Controlee); Ghendrih, P.; Samain, A. As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1990. (CONF-900505-: 9. plasma surface inter- 
actions in controlled fusion devices conference, Bournemouth 
(United Kingdom), 20-25 May 1990). In Plasma surface interaction 
in Controlled fusion devices. 55p. Order Number DE92527012. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The diffuse connexion induced by the ergodic divertor in Tore 
Supra leads to heat load patterns on the plasma facing compo- 
nents. The topology of those patterns is analysed using field line 
tracing and analytical derivation of effective heat transport coeffi- 
cients. Control of the heat load via the magnetic configuration is 
investigated. 


23257 (EUR-CEA-FC—1396, pp. 44-60) Study of the influ- 
ence of air exposure on graphite implanted by low energy 
high density deuterium plasma. Grisolia, C. (Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Fernandez, V.; Bardon, J.; Palmari, J.P. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1990. (CONF-900505—: 9. plasma surface inter- 
actions in controlled fusion devices conference, Bournemouth 
(United Kingdom), 20-25 May 1990). In Plasma surface interaction 
in Controlled fusion devices. 55p. Order Number DE92527012. 
Source: OSTI; NTIS (US Sales Only); INIS. 





A study of the influence of air exposure on the content of 
Deuterium implanted graphite was done for different exposure du- 
rations and different gas exposures. Important reduction of the D2 
thermodesorbed is shown to result from the formation of deuter- 
ated compounds during the desorption, the total amount of 
deuterium desorbed remaining unchanged. Some informations on 
the mechanisms of the interactions can be obtained by the com- 
parison of the different experiments. 


23258 (EUR-CEA-FC—1419) Euratom - CEA Association 
contributions to the 32. Meeting of the American Physical So- 
ciety. Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Mar 1991. 82p. (CONF- 
9011127—: 32. annual meeting of the American Physical Society - 
Division of Plasma Physics (APS/DPP), Cincinnati, OH (United 
States), 12-16 Nov 1990). Source: OSTI; NTIS (US Sales Only); 
INIS. 
Separate abstracts were prepared for 5 papers. 


23259 (EUR-CEA-FC—1419, pp. 1-2) Ergodic divertor effect 
on heat and particle flux in Tore Supra. Guilhem, D. (Association 
Euratom-CEA, Centre d’Etude Nucleaires de Cadarache, 13 - Saint 
Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion Con- 
trolee); Chatelier, M.; Fall, T.; Garbet, P.; Ghendrih, P.; Grosman, 
A.; Hess, W.; Loarer, T.; Mattioli, M.Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Mar 1991. (CONF-901112-: Experimental workshop on high- 
temperature superconductors and related materials ICTP, Trieste 
(Italy), 26 Nov - 7 dec 1990). In Euratom - CEA Association contri- 
butions to the 32. Meeting of the American Physical Society. 82p. 
Order Number DE92526877. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Achievement of long pulse steady state operation on TORE- 
SUPRA relies on the use of three sets of plasma facing devices 
designed for heat and particle collection. An ergodic divertor: ex- 
ternal windings excite externally driven helical modes which create 


an ergodic magnetic boundary layer. This particular configuration 
should provide a low electron temperature, high density radiating 
edge plasma without affecting the core region. Modular pump lim- 
iters: 6 vertical and 1 horizontal actively cooled pump limiters are 
installed to remove (6x1MW + 1x2MW)=8MW while extracting 10 
Pa.m’.s—'. An inner bumper limiter which can extract up to 13 MW 
continuously. 


23260 (EUR-CEA-FC—1419, pp. 5-23) Pump limiter studies 
in Tore Supra. Chatelier, M. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(FR). Dept. de Recherches sur la Fusion Controlee); Bonnel, P.; 
Bruneau, J.L.; Gil, C.; Grisolia, C.; Loarer, T.; Martin, G.; Pegourie, 
B.; RodriguAssociation Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Mar 1991. Contract DE- 
AC05-840R21400. (CONF-9011127—: 32. annual meeting of the 
American Physical Society - Division of Plasma Physics 
(APS/DPP), Cincinnati, OH (United States), 12-16 Nov 1990). In 
Euratom-CEA Association contribution to the 32. Meeting of the 
American Physical Society. 82p. Order Number DE92526877. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the Tore Supra pump limiter program is to study par- 
ticle exhaust with a pump limiter system in long-pulse discharges 
with continuous pellet fueling and strong auxiliary heating. The 
pump limiter system consists of six vertical modules, located at the 
bottom of the machine, and one horizontal module at the outer 
midplane. The instrumentation of the limiter included pressure 
gauges, a residual gas analyser Langmuir probes, a spectrometer 
and water calorimeters. Initial results in low-density discharges, 
with the outboard limiter only, showed a modest effect on the 
plasma density, while large exhaust fluxes were measured in the 
pump limiter, without any external fueling. 


23261 (EUR-CEA-FC—1419, pp. 24-51) First pellet injection 
experiments on the Tore Supra tokamak. Geraud, A. (Associa- 
tion Euratom-CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
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Controlee); Agostini, E.; Bruneau, J.L.; Chatelier, M.; Drawin, H.W.; 
Fall, T.; Gil, C.; Hess, W.; Hutter, T.;.Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Mar 1991. Contract DE-AC05-840R21400. (CONF-9011127-: 32. 
annual meeting of the American Physical Society - Division of 
Plasma Physics (APS/DPP), Cincinnati, OH (United States), 12-16 
Nov 1990). In Euratom-CEA Association contribution to the 32. 
Meeting of the American Physical Society, Division of Plasma 
Physics. 82p. Order Number DE92526877. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of early pellet fueling experiments on the Tore Supra 
tokamak using a centrifuge pellet injector are reported. The pellet 
fueling injector developed by ORNL can produce and accelerate up 
to 100 deuterium pellets of variable size at a frequency up to 10 
Hz and speeds of 600 to 900 m/s. The initial deposition and evolu- 
tion of the plasma are followed by an array of diagnostics. In ohmic 
discharges the pellet penetration is just past midradius, producing 
a density rise and temperature drop consistent with the pellet size. 
Thomson scattering profiles indicate that the fueling process is lo- 
cally almost adiabatic, i.e., there is no change in the pressure 
profile 30 ms after injection even though the density profile is 
peaked at midradius and hollow. With deuterium injection into 
discharges dominated by hydrogen evolution from the walls, a deu- 
terium pellet plasma is produced and changes over to hydrogen on 
a time scale much shorter than the density decay. Pellets injected 
into a pump limiter discharge produce an initial drop in particle flux 
into the throat followed by a rise. 


23262 (EUR-CEA-FC—1419, pp. 52-82) Pellet ablation and 
transport modeling in Tore Supra. Drawin, H.W. (Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Pegourie, B.; Chatelier, M.; Geraud, A.; Stirling, W.L.; 
Baylor, L.R.; Foster, C.A.; Houlberg, WAssociation Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Mar 1991. Contract DE-AC05-840R21400. (CONF-9011127—: 32. 
annual meeting of the American Physical Society - Division of 
Plasma Physics (APS/DPP), Cincinnati, OH (United States), 12-16 
Nov 1990). In Euratom-CEA Association contributions to the 32. 
Meeting of the American Physical Society, Division of Plasma 
Physics. 82p. Order Number DE92526877. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Multiple-pellet injection experiments have been performed on the 
Tore Supra tokamak. The penetration depths of successive pellets 
injected into ohmically heated plasmas agreed quite well with the 
neutral gas shielding ablation model. Injection into lower hybrid 
plasmas is planned with additional power of 2.5 to 4 MW; the 
ablation rate due to fast electrons in these discharges will be dis- 
cussed. Particle transport calculations are being made in order to 
model the relaxation of the radial plasma distribution profiles and 
the isotopic changeover when deuterium is injected into hydrogen. 


23263 (FRCEA-TH-355) Equivalent single-line diagrams of 
converters for poloidal field system of Tore Supra Tokamak. 
Drawing up, verification and application. Debias, P. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee; Conservatoire National des Arts et Metiers 
(CNAM), 75 - Paris (France). Mar 1991. 160p. (In French). Order 
Number DE92526913. Source: OSTI; NTIS (US Sales Only); INIS. 

Tore Supra tokamak operation requires power converters of the 
poloidal field system for generation and control of the thermonu- 
clear plasma. Equivalent circuit diagrams of converters allow the 
calculation of the system maximal limits. Establishment of circuit di- 
agrams after the study of generators characteristics and different 
operation mode during the plasma cycle. The last step is the de- 
sign of main transformers for converters. Angles of overlap are 
calculated and verified experimentally. 


23264 (FRCEA-TH-358) Introduction of artificial intelli- 
gence techniques for computerized management of defects in 
an industrial process. Utzel, N. Conservatoire National des Arts 
et Metiers (CNAM), 75 - Paris (France); Association Euratom-CEA, 
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Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1991. 133p. (In French). Order Number DE92530267. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An optimized management of Tore Supra Tokamak requires a 
computerized defect management. The aim is the analysis of an 
inhibited situation not corrected by automatisms of the process and 
that can be handled only by human intervention. The operator 
should understand, make a diagnosis and act to restore the sys- 
tem. In this report are studied an expert system helping the 
operator to analyze defects of the two main cooling loops (decar- 
bonated water and pressurized water), management of the history 
of malfunction and recording of diagnosises, elaboration of an 
adapted expert model and installation of a methodology for defect 
management in other processes of Tore Supra. 


23265 (GA-A-20877) Divertor material evaluation system at 
Dill-D. Wong, C.P.C. (General Atomics, San Diego, CA (United 
States)); Jungle, R.; Phelps, R.D.; Politzer, P.; Puhn, F.; West, 
W.P.; Bastasz, R.; Buchenauer, D.; Hsu, W.; Brooks, J.; Hua, T. 
General Atomics, San Diego, CA (United States). Apr 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER52153. (CONF-920311-8: 10. international 
conference on plasma-surface interactions in controlled fusion de- 
vices, Monterey, CA (United States), 30 Mar - 3 apr 1992). Order 
Number DE92013696. Source: OSTI; NTIS; INIS; GPO Dep. 

The Divertor Material Evaluation System (DIMES) at DIll-D is a 
collaborative program between General Atomics, Sandia National 
Laboratories (SNL), and Argonne National Laboratory (ANL). This 
program was initiated in response to the need for understanding the 
interaction between the plasma and divertor surface materials in 
tokamaks. Material erosion, tritium retention, disruption effects and 
material transport are very important topics for the design of ITER. 
The first phase of the DIMES study is integral material exposure 
measurements. The second phase of the study is the installation of 
the DIMES sample changer mechanism. The mechanical design 
goal for the second phase is to allow the insertion of instrumented 
samples into the bottom divertor plat region of DIII-D without vent- 


ing the tokamak. Different material samples can then be exchanged 
overnight after as few as one plasma shot of exposure. This paper 
presents the results of the integral experiments, the design of the 
DIMES sample changer mechanism and the planning of material 
evaluation experiments at Dill-D using the DIMES mechanism. 


23266 (GA-A-20899) Divertor heat flux reduction by D2 in- 
jection in DIll-D. Petrie, T.W. (General Atomics, San Diego, CA 
(United States)); Groebner, R.J.; Leonard, A.W.; Lippmann, S.I.; 
Mahdavi, A.M.; West, W.P.; Buchenauer, D.; Campbell, R.B.; Hill, 
D.N.; Allen, S.L.; Futch, A.H.; Resink, M.E.; Klepper, C.C. General 
Atomics, San Diego, CA (United States). May 1992. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114. (CONF-920311-12: 10. international confer- 
ence on plasma-surface interactions in controlled fusion devices, 
Monterey, CA (United States), 30 Mar - 3 apr 1992). Order Num- 
ber DE92014232. Source: OSTI; NTIS; INIS; GPO Dep. 

D2 gas injected into ELMing H-mode discharges in DIIlI-D re- 
duced total integrated heat flux to the divertor by ~2x and peak 
heat flux by ~5x, with only modest degradation to plasma stored 
energy. Steady gas injection without particle pumping results in 
eventual degradation in stored energy. The initial reduction in peak 
heat flux at the divertor tiles may be primarily due to the increase in 
radiated power from the X-point/divertor region. The eventual for- 
mation of a high density region near the X-point appears to play a 
role in momentum (and energy) transfer from the flux surfaces near 
the outboard strike point to flux surfaces farther out into the scrape- 
off. This may also contribute to further reduction in peak heat flux. 


23267 (GA-A-20900) Comparison of transient and station- 
ary neutral pressure response in the Dill-D advanced divertor. 
Klepper, C.C. (Oak Ridge National Lab., TN (United States)); 
Hogan, J.T.; Owen, L.W.; Mioduszewski, P.K.; Maingi, R.; Hill, 
D.N.; Buchenauer, D.; Ali Mahdavi, M.; Schaffer, M.J.; Petrie, T.W.; 
Jackson, G.L.; Evans, T.E. General Atomics, San Diego, CA 
(United States). May 1992. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-89ER51114 
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;AC05-840R21400. (CONF-920311-11: 10. international confer- 
ence on plasma-surface interactions in controlled fusion devices, 
Monterey, CA (United States), 30 Mar - 3 apr 1992). Order Num- 
ber DE92014257. Source: OSTI; NTIS; INIS; GPO Dep. 

The DIll-D divertor baffle system was designed to facilitate den- 
sity control in long pulse H-mode discharges by removing a particle 
flux equal to the neutral beam fueling rate (~20 Torr-1/s) with a 
~1mTorr neutral pressure under the baffle (po). Initial measure- 
ments of the baffle pressure indicated that py~ 10 mTorr (without 
pumping or biasing), a value much in excess of that required for 
long pulse density control. Radial sweeps of the X-point position 
have been employed to determine the maximum po, as well as to 
establish the dependence of this pressure on geometry. An esti- 
mate of the particle equilibration time for the baffle system has 
been made by studying the baffle pressure response to “giant” 
ELM effects. “Steady state” experiments in which the X-point posi- 
tion was fixed for ~2.5s have also been carried out and steady 
baffle pressures were observed. The scaling of baffle pressure with 
plasma parameters has been found to be similar under transient 
and “steady state” conditions. Detailed modeling of these experi- 
ments with the B2, DEGAS, and WDIFFUSE (wall model) codes 
has been made. 


23268 (GA-A-20915) A global fitting code for multichordal 
neutral beam spectroscopic data. Seraydarian, R.P.; Burrell, 
K.H.; Groebner, R.J. General Atomics, San Diego, CA (United 
States). May 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114. (CONF-920362— 
32: 9. topical conference on high-temperature plasma diagnostics, 
Santa Fe, NM (United States), 15-19 Mar 1992). Order Number 
DE92014258. Source: OSTI; NTIS; INIS; GPO Dep. 

Knowledge of the heat deposition profile is crucial to all transport 
analysis of beam heated discharges. The heat deposition profile 
can be inferred from the fast ion birth profile which, in turn, is di- 
rectly related to the loss of neutral atoms from the beam. This loss 
can be measured spectroscopically be the decrease in amplitude 
of spectral emissions from the beam as it penetrates the plasma. 
The spectra are complicated by the motional Stark effect which 
produces a manifold of nine bright peaks for each of the three 
beam energy components. A code has been written to analyze this 
kind of data. In the first phase of this work, spectra from tokamak 
shots are fit with a Stark splitting and Doppler shift model that ties 
together the geometry of several spatial positions when they are fit 
simultaneously. In the second phase, a relative position-to-position 
intensity calibration will be applied to these results to obtain the 
spectral amplitudes from which beam atom loss can be estimated. 
This paper reports on the computer code for the first phase. Sam- 
ple fits to real tokamak spectral data are shown. 


23269 (JAERI-M-—91-209) Study on operational capability of 
ITER. Nakazato, Toshio (Toshiba Corp., Kawasaki, Kanagawa 
(Japan)); Mizoguchi, Tadanori; Shimomura, Yasuo; Sugihara, 
Masayoshi; Tsunematsu, Toshihide. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Dec 1991. 45p. Order Number 
DE92526967. Source: OSTI; NTIS; INIS. 

Analyses on design space and operational capabilities are 
performed for both physics and technology phases of ITER (Inter- 
national Thermo-nuclear Experimental Reactor). The characteristics 
of three typical operation modes i.e., full inductive and 
non-inductive current drive and Steady-State operation are system- 
atically studied. It is confirmed that the ignition capability of ITER 
estimated with the newly derived ITER89-L-mode scaling is, on the 
whole, reasonable. Ignition capability is also shown reasonable 
even when it is evaluated with the ITER-H-mode scaling. Effective- 
ness of the possible extension of the operation (i.e., plasma 
current and fusion power) for ignition capability is clarified. In the 
case of hybrid and steady-state operations, beta limit is usually re- 
stricting the operation space, especially when the wall loading is 
high. For both cases, the divertor condition is shown most 
demanding, which is unacceptably high for high wall loading opera- 
tion. Two possible methods to extend the steady-state operation 
space, i.e., impurity seeding and higher magnetic field are exam- 
ined. The divertor condition could be improved both by the 





medium-Z ion seeding and the increase of magnetic field. The lat- 
ter is essential to achieve the operation with higher wall loading 
e.g., 0.8MW/m?, for nuclear testing. (author). 


23270 (LA-12004-C, pp. 286-288) Heavy ion induction 
linacs for fusion. Bangerter, R.O. (Lawrence Berkeley Lab., CA 
(United States)); Ho, D.D.M. Los Alamos National Lab., NM 
(United States). Mar 1991. DOE Contract AC03-76SF00098 
;W-7405-ENG-48. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

In 1976 Denis Keefe proposed the heavy ion induction linac as a 
driver for inertial confinement fusion (ICF) power plants. Subse- 
quent research has established that heavy ion fusion (HIF) is 
potentially an attractive energy source and has identified the issues 
that must be resolved to make HIF a reality. The principal acceler- 
ator issues are achieving adequately low transverse and 
longitudinal emittance and acceptable cost. Results from the single 
and multiple beam experiments at LBL on transverse emittance are 
encouraging. A predicted high current longitudinal instability that 
can affect longitudinal emittance is currently being studied. This 
paper presents an overview of economics and ICF target require- 
ments and their relationship to accelerator design. It also presents 
a summary of the status of heavy ion induction linac research. It 
concludes with a discussion of research plans, including plans for 
the proposed Induction Linac Systems Experiments (ILSE). 


23271 (LA-12004-C, pp. 289-293) Recent development in 
inertial fusion based on rf acceleration. Hofmann, |. (GS! Darm- 
stadt, (West Germany)). Los Alamos National Lab., NM (United 
States). Mar 1991. (CONF-9009123—: 1990 Linear accelerator con- 
ference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

Heavy ions continue to be a challenging driver option for inertial 
confinement fusion. Completion of the GSI facility in 1990 provides 
an ideal testing ground for most of the accelerator issues for the rf 
linac/storage ring approach to HIF. The status of this work is pre- 
sented as well as the performance of an advanced driver scheme 
using non-Liouvillean stacking by photoionization of single charged 
ions. This scheme is expected to fulfill the increased power re- 
quirements of indirectly driven targets. 


23272 (LA-12004-C, pp. 396-398) Intense ion beam 
transport in neutral gas. Olson, C.L. (Sandia National Lab., Albu- 
querque, NM (United States)). Los Alamos National Lab., NM 
(United States). Mar 1991. (CONF-9009123-—: 1990 Linear acceler- 
ator conference, Albuquerque, NM (United States), 9-14 Sep 
1990). In Proceedings of the 1990 linear accelerator conference. 
845p. Order Number DE91009298. Source: OSTI; NTIS; INIS. 

Intense ion beam transport in neutral gas is used in several light 
ion fusion (LIF) transport schemes, in some heavy ion fusion (HIF) 
transport schemes, and between accelerating gaps in some multi- 
gap linear accelerator schemes. Here, the macroscopic properties 
of charge neutralization and current neutralization are examined. 
Then the microscopic properties of gas breakdown are examined, 
including ion impact ionization, secondary electron impact ioniza- 
tion, electron avalanching, and ohmic heating. These results are 
combined to give a physical picture of gas breakdown, including 
growth of the plasma electrical conductivity. 


23273 (LA-12004-C, pp. 716-718) Asymptotic analysis of 
the longitudinal instability of a heavy ion induction linac. Lee, 
E.P. (Lawrence Berkeley Lab., CA (United States)); Smith, L. Los 
Alamos National Lab., NM (United States). Mar 1991. DOE Con- 
tract AC03-76SF00098. (CONF-9009123—: 1990 Linear accelerator 
conference, Albuquerque, NM (United States), 9-14 Sep 1990). In 
Proceedings of the 1990 linear accelerator conference. 845p. Or- 
der Number DE91009298. Source: OSTI; NTIS; INIS. 

An Induction Linac accelerating high ion current at subrelativistic 
energies is predicted to exhibit unstable growth of current fluctua- 
tions at low frequencies. The instability is driven by the interaction 
between the beam and complex impedance of the induction mod- 
ules. In general, the detailed form of the growing disturbance 
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depends on the initial perturbation and ratio of pulse length to ac- 
celerator length, as well as the specific form of the impedance. An 
asymptotic analysis of the several regimes of interest is presented. 


23274 (PNL-SA-19683) Recent improvements in size ef- 
fects correlations for DBTT and upper shelf energy of ferritic 
steels. Kumar, A.S. (Missouri Univ., Rolla, MO (United States)); 
Louden, B.S.; Garner, F.A.; Hamilton, M.L. Pacific Northwest Lab., 
Richland, WA (United States). Jan 1992. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-920146-3: ASTM international symposium on 
small specimen test techniques and their applications to nuclear 
reactor vessel thermal annealing and plant life extension, New Or- 
leans, LA (United States), 29-31 Jan 1992). Order Number 
DE92014703. Source: OSTI; NTIS; INIS; GPO Dep. 

Currently available correlations for the effects of specimen size 
on the USE were developed for relatively ductile steels and will not 
serve as well when the steels become embrittled. Size effects cor- 
relations were developed recently for the impact properties of less 
ductile HT9 to be applied to other initially more ductile steels as 
they lose their ductility during irradiation. These new correlations 
successfully predict the ductile brittle transition temperature (DBTT) 
and the upper shelf energy (USE) of full size Charpy specimens 
based on subsize specimen data. The new DBTT and the USE 
correlations were tested against published experimental data on 
other ferritic steels and shown to perform successfully at lower 
USE particularly when both precracked and notched only speci- 
mens were employed. 


23275 (PPPL-2845) Improved numerical grid generation 
techniques for the B2 edge plasma code. Stotler, D.P.; Coster, 
D.P. Princeton Univ., NJ (United States). Plasma Physics Lab. Jun 
1992. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE92015162. Source: OSTI; NTIS; INIS; GPO Dep. 

Techniques used to generate grids for edge fluid codes such as 
B2 from numerically computed equilibria are discussed. Fully or- 
thogonal, numerically derived grids closely resembling analytically 
prescribed meshes can be obtained. But, the details of the poloidal 
field can vary, yielding significantly different plasma parameters in 
the simulations. The magnitude of these differences is consistent 
with the predictions of an analytic model of the scrape-off layer. 
Both numerical and analytic grids are insensitive to changes in 
their defining parameters. Methods for implementing nonorthogonal 
boundaries in these meshes are also presented; they differ slightly 
from those required for fully orthogonal grids. 


23276 (PPPL-CFP-—2602) Particle balance in a TFTR super- 
shot. Budny, R.V.; Coster, D.; Stotler, D.; Bell, M.G.; Janos, A.C.; 
Owens, D.K. Princeton Univ., NJ (United States). Plasma Physics 
Lab. [1992]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-920311—7: 10. 
international conference on plasma-surface interactions in con- 
trolled fusion devices, Monterey, CA (United States), 30 Mar - 3 
apr 1992). Order Number DE92012672. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Particle balance in a TFTR supershot is studied self-consistently. 
The TRANSP analysis code is used to model plasma parameters 
within the last closed flux surface, deriving time-dependent plasma 
profiles from measurements. The poloidal flux surfaces are derived 
using TRANSP and an equivalent-filament analysis code which dis- 
tributes axisymmetric currents to match measurements of the 
poloidal field and flux and the total plasma current. The plasma in 
the edge and scrape off regions are modeled during a relatively 
steady state phase of the neutral beam injection using the B2 code 
which calculates plasma profiles in 2 dimensions. The recycled hy- 
drogenic neutrals from the limiter are modeled with the DEGAS 
neutrals code. The recycling rates within the last closed flux sur- 
face are input into TRANSP. The edge and scrape off modeling 
results are compared with those from TRANSP in the main plasma 
and with measurements of the D, emission and thermocouple 
measurements of temperature increases in the inner limiter. The 
recycling coefficients at the last closed flux surface and at the lim- 
iter are discussed. 
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23277 (PPPL-CFP-—2608) Laboratory studies of spectro- 
scopic markers for the characterization of surface erosion by 
plasmas. Manos, D.M.; Bennett, T.; Herzer, M.; Schwarzmann, J. 
Princeton Univ., NJ (United States). Plasma Physics Lab. [1992]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. (CONF-920311-6: 10. international 
conference on plasma-surface interactions in controlled fusion de- 
vices, Monterey, CA (United States), 30 Mar - 3 apr 1992). Order 
Number DE92012674. Source: OSTI; NTIS; INIS; GPO Dep. 

The erosion rates in portions of fusion plasma devices like the 
ITER tokamak are sufficiently high that nearly real-time information 
on cumulative removal is needed for control and machine safety. 
We are developing a digitally-encoded scheme to indicate the 
depth of erosion at numerous poloidal and toroidal locations around 
ITER. The scheme uses materials embedded in the walls and diver- 
tors, which, when uncovered, present remotely detectable signals. 
This paper reports laboratory experiments on prototype markers 
consisting of combinations of up to 5 elements (Au,Pd,Ag,In,Ga) 
along with Au,Pt, and Ta pure metals. The markers were bonded tc 
4-D carbon-carbon composite of the type proposed for use in the 
ITER first wall, and placed in the lower-hybrid-driven plasma of the 
atomic beam facility at PPL. The paper describes this device Light 
emission was characterized using a 1 meter Czerny-Turner vac- 
uum ultraviolet monochromator. The samples were characterized 
both before and after plasma exposure by Auger spectroscopy. We 
report the time-dependent behavior of the spectra of the visible 
and ultraviolet light emitted by the plasma when the markers are 
uncovered by the erosion showing emission lines of the marker el- 
ements which are easily distinguished from the background plasma 
lines. The dependence of the light intensity on bias voltage is com- 
pared to the known sputtering yields of the elements. The optical 
detection method allows exploration of the threshold dependence 
of these multi-element targets. An exponential dependence of yield 
above threshold was observed for all of the elements studied. 


23278 (SAND-91-2484C) implanted He retention and re- 
lease from boronized layers. Doyle, B.L.; Walsh, D.S.; Wampler, 
W.R. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920311-9: 10. 
international conference on plasma-surface interactions in con- 
trolled fusion devices, Monterey, CA (United States), 30 Mar - 3 
apr 1992). Order Number DE92013983. Source: OSTI; NTIS; INIS; 
GPO Dep. 

3He has been implanted at an energy of 3 keV into amorphous 
hydrogenated boron-carbon (a-BC) films deposited by RF sputter- 
ing onto single crystal Si substrates. The initial composition of the 
films was analyzed by nuclear-enhanced backscattering spectrom- 
etry to be BC with ~20%H and ~10%0O. The areal density of the 
implanted and retained *He was measured in situ by a new ion 
beam analysis technique using the SHe @He,pp) three-body nu- 
clear reaction. The He trapping or pumping efficiency at room 
temperature is only 3.4% for low fluence implants and the a-BC 
layer saturates with He at a fluence of 5 x 10'7 He/cm?. At this 
saturation fluence, only 3.1 x 10'S He/cm? is retained in the film. 
Isochronal annealing of the implanted samples reveals a distributed 
release of implanted He at ~200°C which corresponds to a trap 
activation energy of 1.65 + 0.25 eV. °He was trapped less 
efficiently at 250°C than at room temperature and exhibited a satu- 
rated retention of 8.6 x 10'* He/cm?. These results indicate that 
wall pumping should play only a minor role in the interpretation of 
the Textor He-pump experiment carried out earlier this year. The 
results also show that the unintentional deposition of a-BC, onto 
He pumping plates could adversely affect the operation of such de- 
vices, and should therefore be avoided. 


23279 (SAND-91-2506C) Scrape-off layer modeling of ra- 
diative divertor and high heat flux experiments on D Ill-D. 
Campbell, R.B. (Sandia National Labs., Albuquerque, NM (United 
States)); Petrie, T.W.; Hill, D.N. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920311—14: 10. international conference on plasma-surface 
interactions in controlled fusion devices, Monterey, CA (United 
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States), 30 Mar - 3 apr 1992). Order Number DE92015007. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We use a new multispecies 1-D fluid code, NEWT-1D, to model 
Dill-D scrape-off layer (SOL) behavior during radiative divertor and 
high heat flux experiments. The separatrix location and the width of 
the SOL are uncertain, and affect the comparison of the data in im- 
portant ways. The model agrees with many of the experimental 
measurements for a particular prescription for the separatrix loca- 
tion. The model cannot explain the recent data on the separatrix T; 
with a conventional picture of ion and electron power flows across 
the separatrix. Radial transport of particles and heat in some form 
is required to explain the peak heat flux data before and after gas 
puffing. For argon puffing in the private flux region, entrainment is 
poor in the steady state. The calculations suggest that strike point 
argon puffing is a slot divertor geometry results in substantially 
better entrainment. Self-consistent, steady-state solutions with radi- 
ated powers up to 80% of the SOL power input are obtained in 
1-D. We discuss significant radial effects which warrant the devel- 
opment of a code which can treat strongly radiating impurities in 
2-D geometries. 


23280 (SAND-91-2537C) Trapping of deuterium in beryl 
lium. Wampler, W.R. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920311-10: 10. international conference on plasma-surface 
interactions in controlled fusion devices, Monterey, CA (United 
States), 30 Mar - 3 apr 1992). Order Number DE92013424. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The thermal release of deuterium (D) implanted into beryllium 
and the internal redistribution between traps at different depths was 
studied using ion-beam analysis methods. These methods allow 
surface effects and trapping to be characterized independently 
which is difficult from measurements of thermal release alone. At 
low concentrations D is trapped at lattice damage and is thermally 
detrapped around 450°C. Transport simulations indicate that the 
energy barrier for detrapping is about 2.3 eV. At high concentra- 
tions D precipitates into gas bubbles. Release of D from the 
bubbles occurs by permeation from high pressure D2 gas inside 
the bubbles through the Be lattice to the surface. The permeability 
of D through Be determined from these experiments was about 


2x105 D/(em s atm?) at 600°C, seven orders of magnitude 
smaller than the value calculated from published solubility and dif- 
fusivity data. The oxidized Be surface did not limit the D release. 


23281 (SAND-92-0195C) Comparison of experimental re- 
sults and calculated detector responses for PBFA Il thermal 
source experiments. Derzon, M. (Sandia National Labs., Albu- 
querque, NM (United States)); Aubert, J.; Bailey, J.; Carlson, A.; 
Chandler, G.; Derzon, D.; Dukart, R.; Humphreys, R.; Hunter, J.; 
Johnson, D.; Matzen, K.; Mix, P.; Moats, A.; Olson, R.; Pantuso, 
J.; Rockett, P.; RuiSandia National Labs., Albuquerque, NM 
(United States). [1992]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920362-30: 9. topical conference on high-temperature plasma 
diagnostics, Santa Fe, NM (United States), 15-19 Mar 1992). Order 
Number DE92013668. Source: OSTI; NTIS; GPO Dep. 

We performed experiments using proton beams to heat foam- 
filled cylinders on PBFA Il. Preliminary analysis of these diagnostic 
results provides reasonable agreement between prediction and ex- 
periment. The diagnostic package allowed us to benchmark target 
response as well as diagnose driver performance. Soft x-ray im- 
ages, both time and space resolved, and the results of broad-band 
spectral measurements on bolometers and XRDs provide qualita- 
tive agreement with LASNEX predictions of target features such as 
Au motion and soft x-ray emission profile. The analysis is consis- 
tent with total beam deposition of 40-50 kJ and power depositions 
of approximately 180 TW/g. Estimates of target motion confirm the 
ability of the foam to retard wall motion. 


23282 (SAND-92-0222) High heat flux components and 
plasma-surface interactions for next devices. Yamashina, T. 
(Hokkaido Univ., Sapporo (Japan)); Gauster, W.B. Sandia National 
Labs., Albuquerque, NM (United States). Feb 1992. 654p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 











AC04-76DP00789. (CONF-9111150—: US/Japan workshop Q-142 
on high heat flux components and plasma-surface interactions for 
next devices, Santa Fe, NM (United States), 25-28 Nov 1991). Or- 
der Number DE92013649. Source: OSTI; NTIS; INIS; GPO Dep. 
This report contains viewgraphs on topics in the following areas: 
plasma facing components (PFC) operation in devices; disruption 
studies; laboratory PFM and high heat flux research; R&D for fu- 
ture machines; and neutron effects on thermonuclear materials. 


23283 (SAND-92-1230C) Spectroscopic characterization of 
LEVIS active ion source on PBFA 2. Filuk, A.B. (Sandia National 
Labs., Albuquerque, NM (United States)); Bailey, J.E.; Bieg, K.W.; 
Carlson, A.L.; Renk, T.J.; Tisone, G.C.; Maron, Y. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 6p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-920515—2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). Order Number DE92014954. 
Source: OSTI; NTIS; GPO Dep. 

The laser-initiated LEVIS source is intended to provide an active 
source in the PBFA Il ion diode by generation of a performed 
lithium anode plasma. Visible spectra recorded with a streaked 
spectrograph are used to help evaluate the source performance. 
The absence of Stark shifting of the Li | 2p-3d and 2s-2p light con- 
firms that a plasma is created over the anode surface. At lower 
LEVIS laser intensities this plasma erodes back toward the anode 
as the ion beam current grows. Considerable improvements in 
anode is heated for several hours. The LEVIS source microdiver- 
gence estimated from the carbon ion transverse energy is less 
than 14 mrad, meeting the near term requirements for PBFA II tar- 
get experiments. 


23284 (UCRL-JC—108512) Transverse beam dynamics in 


recirculating accelerators for heavy-ion fusion. Sharp, W.M.; 
Barnard, J.J.; Yu, S.S. Lawrence Livermore National Lab., CA 
(United States). 16 Apr 1992. 5p. Sponsored by USDOE, Washing- 


ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-920315-34: 3. European particle accelerator conference, 
Berlin (Germany), 24-28 Mar 1992). Order Numbei DE92013448. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A conceptual design for a circular induction accelerator has been 
proposed as a driver for heavy-ion fusion. In such an accelerator, 
errors in dipole strength and quadrupole alignment affect the 
transverse motion of the beam centroid. Analytic and numerical es- 
timates are made of the beam-centroid displacement due to these 
errors, and a steering algorithm to correct the transverse mismatch 
from these errors is described and tested numerically. 


23285 (UCRL-JC—108513) Development of advanced modu- 
lators for recirculating heavy ion accelerators. Newton, M.A.; 
Kirbie, H.C.; Shay, H.D.; Yu, S.S. Lawrence Livermore National 
Lab., CA (United States). Mar 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920315-39: 3. European particle accelerator conference, 
Berlin (Germany), 24-28 Mar 1992). Order Number DE92014795. 
Source: OSTI; NTIS; GPO Dep. 

Heavy-ion accelerators are considered to be one of the promis- 
ing driver alternatives for inertial fusion. In a heavy-ion 
inertial-fusion driver, multiple beams of heavy ions are accelerated 
to the kinetic energies needed to ignite a fusion target. During ac- 
celeration, the beams of heavy ions are compressed from initial 
pulse durations of 10’s to 100’s of microseconds to a final pulse 
duration in the reactor of approximately 10 nanoseconds. The com- 
pressed beam of heavy ions is focused on the target in a reactor 
chamber where the energy released from the fusion reaction is 
converted to thermal energy and eventually to electricity. Several 
approaches for accelerating heavy-ions have been proposed in- 
cluding RF accelerators, conventional linear induction accelerators, 
multi-phase linear accelerators and recirculating induction accelera- 
tors. A recirculator is an induction accelerator which accelerates 
the particles and bends them in a closed path with dipole magnetic 
fields. A single beam traverses the same accelerating cavities 
many times to acquire its final energy. The primary motivation to 
evaluate recirculators is the potential for significant cost reduction 
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over conventional linear induction accelerators. The idea of recircu- 
lation is not new, but only recently has a thorough investigation of 
this concept been conducted. 


23286 (UCRL-JC—109599) Interaction physics for mega- 
joule laser fusion targets. Kruer, W.L. Lawrence Livermore 
National Lab., CA (United States). Feb 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-911131-3: 10. international workshop on laser 
interaction and related plasma phenomena, Monterey, CA (United 
States), 11-15 Nov 1991). Order Number DE92014796. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Some little-explored interaction phenomena for targets irradiated 
with megajoule lasers are considered. Simple estimates show that 
the laser plasma interaction then occurs in a hot (multi-keV) 
plasma with density much less than the critical density. In such 
plasmas, Raman and Brillouin scattering into the forward hemi- 
sphere are potentially significant. A simple model shows that 
Raman forward scattering can be saturated at low levels by pon- 
deromotive detuning. Calculations also illustrate a suppression of 
ponderomotive filamentation by plasma-induced beam smoothing. 
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23287 (EUR-13690) Institute for safety technology. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. 114p. Source: OSTI; NTIS (US Sales Only); INIS. 

In the area of nuclear reactor safety studies, the Institute for 
Safety Technology (STI) concentrated its efforts in analysing exper- 
imentally and numerically phenomena which characterize 
highly-improbable but very severe accidents either for light water or 
for sodium cooled reactors. In the STI nuclear isle, three new labo- 
ratories for waste (PETRA), fusion (ETHEL) and safeguards, 
(PERLA) activities are approaching completion and have made 
substantial progress in their licensing procedure. The Institute 
started activities in the non-nuclear safety research area only a few 
years ago and has been able this year to present its first significant 
experimental and theoretical results in the areas of runaway reac- 
tions, accidental release of products and their deflagration/ 
detonation. Concerning Reference Methods for the Evaluation of 
Structure Reliability a better understanding was gained of the non- 
linear cyclic and dynamic behaviour of materials and structures by 
performing experiments and developing constitutive and structural 
member models leading to the computer simulation of complete 
structures. 


23288 (PNL-8115) Evaluation of Machine Guarding Pilot 
course taught in Albuquerque, New Mexico, March 25-27, 
1992. Wright, T.S. Pacific Northwest Lab., Richland, WA (United 
States). May 1992. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92014600. Source: OSTI; NTIS; GPO Dep. 

This section summarizes trainee evaluations for the Safety Train- 
ing Section course, Machine Guarding which was conducted at 
Sandia National Laboratory, in Albuquerque, New Mexico. This 
class was the second pilot course taught. This report summarizes 
the quantitative course evaluations that trainees provided upon 
completion of the course, and provides a transcript of the trainees’ 
written comments. Numeric course ratings were lower than normal 
and reflect problems that were encountered in this class. The 
course and knowledge gained by the trainees exceeded some of 
the students’ expectations of the course and results from the final 
examination indicated that the majority of students gained signifi- 
cant knowledge from the course while others were distracted and 
gained little from the course. A graph showing the distribution is in- 
cluded. 


23289 (UCRL-ID-110294) Lawrence Livermore National 
Laboratory: Meeting national challenges with science, engi- 
neering, and technology: A summary of the laboratory for 
Chancellor Jack W. Peltason. Lawrence Livermore National Lab., 
CA (United States). Apr 1992. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92014094. Source: OSTI; NTIS; GPO Dep. 
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The Lawrence Livermore National Laboratory (LLNL) is a US De- 
partment of Energy laboratory dedicated to meeting the nation’s 
needs through excellence in science and engineering for 40 years. 
Our paramount objective is the security of the nation. In the past, 
we contributed to this mission through innovation and technical ex- 
cellence in defense and advanced energy research. In the future, 
the security of the US will depend as much on economic competi- 
tiveness as on our strength in defense. This country's economic 
strength will derive from innovative and globally competitive indus- 
tries, from energy security and a clean environment, as well as 
from an educated and healthy citizenry. 
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Refer also to citation(s) 20923, 20970, 20971, 20974, 20980, 
21116, 21128, 21131, 21141, 21399, 21400, 21635, 21639, 21678, 
21683, 21685, 22533, 23449 


23290 (DOE/BP-1639) Bonneville Power Administration 
budget for fiscal year 1993. USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States). Jan 1992. 153p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE92013341. Source: OSTI; NTIS; GPO Dep. 

This report contains the FY 1993 Congressional budget for the 
Bonneville Power Administration. The overview includes tables and 
summary statements of (1) Current services — Program and financ- 
ing; (2) Status of borrowing and cash flow; (3) Impact of repayment 
proposal on Federal Columbia River Power System; (4) Summary 
of changes (Capital commitments and borrowing authority); as well 
as (5) Budget preface and program overview; (6) System statistics; 
(7) BPA transmission system map; and (8) Financial performance 
indicators. These materials are in narrative and graph format. Ma- 
jor programs are discussed. Operating expenses for key programs 
are given for FY 1991, FY 1992, and FY 1993. Budget schedules 
and supplementary material are also included. 


23291 (DOE/BP-1753) Bonneville Power Administration 
annual report, 1991. USDOE Bonneville Power Administration, 
Portland, OR (United States). Jan 1992. 48p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92013343. Source: OSTI; NTIS; GPO Dep. 

Congress enacted the Bonneville Project Act in 1937, creating 
the Bonneville Power Administration to market and transmit the 
power produced by Bonneville Dam on the Columbia River. Since 
then, Congress has directed BPA to sell at wholesale the power 
produced at a total of 30 Federal dams in the Pacific Northwest, 
and to acquire conservation and generating resources sufficient to 
meet the needs of BPA’s customer utilities. The dams and the 
electrical system are known as the Federal Columbia River Power 
System. Bonneville sells wholesale power to public and private util- 
ities, rural cooperatives, large industries, and Federal agencies. 
BPA also seils or exchanges power with utilities in California. BPA 
uses revenues from the sale of power and transmission services to 
recover its own expenses, to repay the Federal investment in the 
power system, and to pay for the resources it has acquired. BPA 
pays for operation and maintenance expenses at the Federal dams 
and at non-Federal power plants. It also pays for irrigation benefits 
of Federal projects allocated to power to repay, and for fish and 
wildlife projects which offset damage to these resources by the 
Federal hydropower system. This document is the 1991 statement 
of budget, financial statement, cash flows, capitalization, expenses, 
and projects. An organization chart is included. 


23292 (DOE/CE/15991-5) ERIP application instructions: Fi- 
nal report, September 12, 1990-December 31, 1991. Watt, D.M. 
North Dakota Univ., Grand Forks, ND (United States). School of 
Engineering and Mines. 2 Jan 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90CE15991. 
Order Number DE92014103. Source: OSTI; NTIS; GPO Dep. 

This report provides background information and instructions to 
assist applicants in writing Energy-Related Inventions Program 
(ERIP) applications. Initial feedback fro usage for the new instruc- 
tions shows that the best instructions would not be read and 
followed by all applicants. Applications from more than thirty appli- 
cants who have received the new instructions indicated that few 
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had read the instructions. Based on this feedback, the instructions 
have been further revised to include a title page and table of con- 
tents. A warning was also added to advise applicants of the 
potential penalty of delayed review if these instructions are not fol- 
lowed. This revision was intended to address the possibility that 
some applicants did not see or bother to follow the instructions 
which followed the background information about ERIP. Included 
are two examples of ERIP applications which have been prepared 
for handout at workshops or mailing to applicants. Writing of exam- 
ple applications was time consuming and more difficult than 
expected for several reasons: (1) Full disclosures can be lengthy, 
very detailed, and technical. This contrasts with the desire to pre- 
pare examples which are comparatively short and easy for the 
non-technical person to read. (2) Disclosures contain confidential 
information which should not be published. (3) It is difficult to imag- 
ine that applicants will study examples when they do not bother to 
read the basic instructions. 


23293 (DOE/DP/70060-1) Research and development of 
methods/utilities and rules for managing cooperation for per- 
formance improvement in government offices: First technical 
progress report, September 1, 1991—August 31, 1992. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (United States). 
Management Systems Labs. Mar 1992. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO5- 
91DP70060. Order Number DE92013738. Source: OSTI; NTIS; 
GPO Dep. 

On September 1, 1991, Defense Programs (DP) within the US 
Department of Energy entered into a research grant with Manage- 
ment Systems Laboratories (MSL) of Virginia Polytechnic Institute 
and State University (Virginia Tech), to study Tools, Methods, and 
Rules for Managing Cooperation for Performance Improvement. 
Continuous performance improvement is a gradual, systematic pro- 
cess. The idea is to do a little better each day by knowing where 
you are, where you want to be, what you have to do to get there, 
whether or not you have done it, and how to resolve problems do- 
ing it. And, although many management decisions are made along 
direct lines of authority, much of the work of an organization can 
be achieved only through cooperation (people sharing information 
and coordinating effort). Therefore, continuous performance im- 
provement requires working cooperatively to do a little better each 
day. We are researching the most effective configuration of tools 
working through what we believe is a closed set of nine methods. 
These methods are: setting expectations, charting, defining indica- 
tors and standards, collecting and logging data, converting data to 
information, organizing and presenting information, reviewing status 
and progress, self-management, and appraising. We believe that 
these methods form a closed set because they reflect the manage- 
ment activities of formulation (planning),execution (doing), and 
verification (evaluating). If these activities are carried out effectively 
through the methods, the manager can achieve visibility and con- 
trol. 


23294 (DOE/IG—0307) Procurement of services from 8(a) 
contractors for the Work-for-Others Program. USDOE Office of 
Inspector General, Oak Ridge, TN (United States). Eastern Re- 
gional Audit Office. 10 Apr 1992. 18p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The Department of Energy (DOE) Oak Ridge Field Office (OR) 
was billed about $19 million by 8(a) contractors for task orders 
issued from January 1, 1989, through February 28, 1991, and re- 
lated to the Work-for-Others Program. The purpose of this audit 
was to determine whether OR administrated these contracts in ac- 
cordance with the DOE Acquisition Regulation, DOE orders, OR 
procedures, and the terms of the 8(a) contracts. 


23295 (DOE/IG—0309) Management of the Central Training 
Academy, Albuquerque, New Mexico. USDOE Office of Inspec- 
tor General, Albuquerque, NM (United States). Western Regional 
Audit Office. 1 May 1992. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The Department of Energy's (Department) Office of Safeguards 
and Security (Security) and Albuquerque Field Office (AL) have 
management responsibility for the Central Training Academy 





(CTA). The purpose of this audit was to determine whether the De- 
partment’s management of the CTA complied with Department 
policies, particularly the administration of a contract with Wacken- 
hut Services, Inc. (Wackenhut). In this report, findings and 
recommendations are discussed. 


23296 (DOE/S—0093P) Semiannual report to Congress on 
Inspector General audit reports, October 1, 1991—March 31, 
1992. USDOE, Washington, DC (United States). May 1992. 21p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge). 

This is the Secretary of Energy's sixth Semiannual Report to 
Congress to be submitted under the Inspector General Act of 
1978, as amended. Pursuant to the Inspector General Act Amend- 
ments of 1988 (Public Law 100-54), agency heads are to report on 
Congress on the status of final action taken on audit report recom- 
mendations. This report is complementary to a report prepared by 
the Department’s Office of Inspector General (IG) which provides 
information on audit reports issued during the period and on the 
status of management decisions made on |G audit reports. This re- 
port has three sections. The first outlines significant management 
accomplishments achieved by the Department during the reporting 
period. The second section contains the statistical tables which il- 
lustrate the status of final action on IG audit reports. The third lists 
the audit reports which are one year or more past management 
decision and have not completed final action, and provides the sta- 
tus of corrective actions on each report. 


23297 (DOE/SSDC-76-45/8-Rev.1) Standardization guide 
for construction and use of MORT-type analytic trees: Revi- 
sion 1. Buys, J.R. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). System Safety Development Center. Feb 1992. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (SSDC—8-Rev.1). Order Number DE92013784. 
Source: OSTI; NTIS; GPO Dep. 

Since the introduction of MORT (Management Oversight and 
Risk Tree) technology as a tool for evaluating the success or fail- 
ure of safety management systems, there has been a proliferation 
of analytic trees throughout US Department of Energy (DOE) and 
its contractor organizations. Standard “fault tree” symbols have 
generally been used in logic diagram or tree construction, but new 
or revised symbols have also been adopted by various analysts. 
Additionally, a variety of numbering systems have been used for 
event identification. The consequent lack of standardization has 
caused some difficulties in interpreting the trees and following their 
logic. This guide seeks to correct this problem by providing a stan- 
dardized system for construction and use of analytic trees. Future 
publications of the DOE System Safety Development Center 
(SSDC) will adhere to this guide. It is recommended that other 
DOE organizations and contractors also adopt this system to 
achieve intra-DOE uniformity in analytic tree construction. 


23298 (DOE/SSDC-—76-45/37) Time/loss analysis. Horman, 
R.L. EG and G Idaho, Inc., Idaho Falls, ID (United States). System 
Safety Development Center. Feb 1987. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (SSDC—37). Order Number DE92013786. Source: 
OSTI; NTIS; GPO Dep. 

Time/loss analysis (T/LA) is a technique originally developed to 
evaluate response performance in dangerous goods transportation 
emergencies. It analyzes the effect of intervenors in an accident 
situation — intervenors being people or objects which change the 
natural course of an accident sequence. Through experience, it 
has been found that intervenors may have a positive effect, no ef- 
fect, or even a negative effect on the outcome of an accident. T/LA 
becomes an important tool in looking at the amelioration process in 
an accident sequence (amelioration being those things done follow- 
ing an accident to reduce its consequences and to prevent a 
second accident from occurring). T/LA is valuable both as an acci- 
dent investigation tool and also as a preaccident systems analysis 
tool to assure that the proper intervenors are in place in case an 
accident occurs. 


23299 (DOE/SSDC-—76-45/40) The assessment of behav- 
loral climate. Gertman, D.I.; Haney, L.N.; Blackman, H.S.; 
Schurman, D.L. EG and G Idaho, Inc., Idaho Falls, ID (United 
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States). System Safety Development Center. Jan 1988. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (SSDC—40). Order Number DE92013790. 
Source: OSTI; NTIS; GPO Dep. 

This document provides guidelines for the evaluation of factors 
that affect the human performance component of systems perfor- 
mance. Behavioral climate may be used to assess elements in the 
workplace that affect human performance. An analytical tree is in- 
cluded as a structure to aid in this human performance evaluation. 
This study is not meant to be exhaustive. Certainly, there are other 
valid approaches to the assessment of key organizational and 
performance factors. The evaluation begins by appraising the con- 
gruence of company objectives, goals, and policies at all levels of 
organizational structure. Related to this is the determination as to 
whether management practices match the characteristics of the or- 
ganization. Next, the evaluation method is used to determine 
whether the characteristics of the people doing the work match the 
characteristics of the job. This determination includes such things 
as physical knowledge/skill, and psychological characteristics of the 
people involved. Following this step, the rewards for doing the 
work within the organization are identified and then are evaluated 
in terms of their congruence with employee performance expecta- 
tions. A method for determining relevant differences is presented. 
The last major area of this System Safety Development Center 
(SSCD) evaluation method addresses whether the psychological 
and physical needs of personnel are met in the work environment. 


23300 (DOE/SSDC-—76-45/41) Investigating and reporting 
accidents effectively. Fillmore, D.; Trost, A. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). System Safety Development Cen- 
ter. [1989]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (SSDC—41). Order Num- 
ber DE92013791. Source: OSTI; NTIS; GPO Dep. 

This booklet is written to help the untrained accident investigator 
perform a type “C” accident investigation. It is designed to identify 
the philosophy of accident investigation, the steps involved, the po- 
tential problems in the investigation, and give instruction for 
completing the DOE 5484 X form. A hypothetical accident is ana- 
lyzed to illustrate the proper investigating and reporting techniques. 
We must keep in mind that even simple accidents should use the 
same analytical ideas or techniques — scale the accident investiga- 
tion to conform to the consequence if the accident is not resolved. 


23301 (DPW-6109) Fernald liaison report, August 15, 
1952. Fisher, R.E. Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE (United States). Explosives Dept. 22 Aug 1952. 1p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-81). Order Number DE92014160. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report details development of inspection standards with per- 
sonnel of National Lead Company. 


23302 (EUR-13572) Annual Report 1990. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 104p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report presents the achievements of the European Commis- 
sion’s Joint Research Centre for 1990: Specific programmes, 
exploratory research, support for Community Policies, work for 
Third Parties, participation in Eureka. The report is completed by 
human resources, finances and a brief presentation of large instal- 
lation. 


23303 (HW-45988) Relations and Utilities Operation 
monthly report, September, 1956. Johnson, D.M. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 24 Oct 1956. 156p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92014751. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document contains the September 1956 management and 
operations statistics of the Hanford Atomic Products Operation 
(HAPO) for their “Relations and Utilities Operations.” This is a 
monthly report. (BN) 


23304 (LA-UR-92-1359) Bioethics in America: Who de- 


cides?. Yesley, M.S. Los Alamos National Lab., NM (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. (CONF-9203148- 
1: 2. bioethics seminar, Fukui (Japan), 16 Mar 1992). Order 
Number DE92013526. Source: OSTI; NTIS; GPO Dep. 

This paper is concerned with the process by which bioethics de- 
cisions are made as well as the actual decisions that are reached. 
The process commonly is one of “shared decision-making,” that is, 
decisionmaking at several levels, beginning with the government 
and ending with the individual. After the government has defined a 
scope of permissible activity, the research or health care institution 
may further limit what activities are permitted. Finally, the individual 
patient, or, if the patient is incompetent, the patient's legal repre- 
sentative decides whether or not to participate in the activity. 
Because bioethics in general, and bioethics related to genetics in 
particular, evolves through this process of decisionmaking at sev- 
eral levels, this paper briefly traces the process, to see how it 
works in several areas of bioethics, in order to provide a perspec- 
tive on the way in which ethical decisions related to genetics are or 
will be made. 


23305 (PNL-SA-20228) Testimony by J. William Currie, 
Ph.D Manager, Energy Systems Modernization Office, Battelle, 
Pacific Northwest Laboratories before The Senate Committee 
on Governmental Affairs Washington D.C. Currie, J.W. Battelle 
Pacific Northwest Lab., Richland, WA (United States). 18 Feb 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92012334. Source: OSTI; NTIS; GPO Dep. 

This report consists of the testimony by J. William Currie, Man- 
ager, Energy Systems Modernization Office, Battelle, Pacific 
Northwest Laboratories before The Senate Committee on Govern- 
mental Affairs, Washington, DC on February 18, 1992. He states “It 
is a pleasure to have the opportunity to talk with this distinguished 
committee about energy conservation technologies and policies, 
especially as they relate to federal energy use and the commercial- 
ization of energy-efficiency technologies. Clearly, using energy 
more efficiently offers the potential for tremendous cost savings and 
environmental benefits in the United States and throughout the rest 


of the world. The challenge, especially with regard to the federal 
sector, is to lay the foundation for ensuring that the citizens of our 
nation realize the maximum savings and environmental benefit over 
the long run. This is the primary focus of my comments today.” 


23306 (RFP-4571) Total Quality Management (TQM) con- 
cepts applied to instruction. Nuccio, E.J. EG and G Rocky Flats, 
Inc., Golden, CO (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-9206164-1: 1992 DOE traiing accredited 
program conference, Phoenix, AZ (United States), 16 Jun 1992). 
Order Number DE92013399. Source: OSTI; NTIS; GPO Dep. 

Drawing on DOE Order 5700.6C and other industry standards, 
this document presents several concepts and tools of Total Quality 
Management (TQM), a brief history of their use at EG&G Rocky 
Flats, and how they are being applied to address processes of in- 
struction common to TAP. Concepts presented and applied include: 
statistical process control (SPC), e.g. using control charts, as an 
evaluation methodology for learners and instructors; TQM 
conceptual tools, e.g. brainstorming, affinity diagrams, and interre- 
lationship digraphs, as a methodology for planning programs of 
instruction such as TAP; and team activities to construct instruc- 
tional process systems. 


23307 (WHC-MR-0256) Short course on system safety 
analysis. Sudmann, R.H. Westinghouse Hanford Co., Richland, 
WA (United States). [1992]. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92014213. Source: OSTI; NTIS; INIS; GPO Dep. 

This course provides and introduction to methods generally used 
in safety analysis and accident investigation. It is a non- 
mathematical approach, directed toward a casual user. The 
participant will learn techniques allowing them to dissect a system 
or incident in order identify real or potential safety problems. These 
techniques will be applied to analyze events which have occurred 
within DOE facilities. As a manager or staff person with general 
oversight responsibilities, the participant should gain an awareness 
of the big picture and not just “dig for facts.” This can be accom- 
plished by being alert and responsive to the atmosphere and 
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condition of the plant; mood and impression of the worker and the 
behavioral climate. The techniques taught in the course can be 
used to identify critical areas or indicators. These indicators will sig- 
nal problems before the “facts” will. Analysis techniques taught are 
used to gauge the breadth of the “forest” and not necessarily to 
identify the trees. For this course includes a technical background 
with experience in a chemical processing operations and a knowl- 
edge of basic chemistry and engineering is desirable. The course 
should help in a present or future assignment in an oversight role. 


9902 Mathematics and Computers 


Refer also to citation(s) 20633, 20806, 20807, 20824, 20836, 
20844, 20848, 20872, 20914, 20922, 20930, 20947, 20971, 21031, 
21052, 21217, 21292, 21349, 21350, 21379, 21380, 21382, 21386, 
21407, 21413, 21416, 21417, 21429, 21430, 21433, 21435, 21442, 
21446, 21447, 21451, 21453, 21457, 21516, 21560, 21561, 21562, 
21572, 21573, 21574, 21575, 21576, 21577, 21578, 21579, 21580, 
21581, 21582, 21583, 21584, 21585, 21586, 21587, 21588, 21589, 
21590, 21591, 21592, 21593, 21595, 21600, 21655, 21667, 21723, 
21727, 21761, 21808, 21809, 21840, 21921, 21933, 22024, 22041, 
22047, 22065, 22388, 22432, 22433, 22450, 22451, 22494, 22496, 
22499, 22500, 22501, 22502, 22503, 22504, 22506, 22509, 22524, 
22528, 22551, 22584, 22593, 22597, 22913, 22914, 22927, 22931, 
22939, 22940, 22961, 23129, 23151, 23155, 23157, 23158, 23174, 
23218, 23275, 23442, 23443, 23450 


23308 (ANL-92/10) A formal model for verification of ab- 
stract properties. Winter, V.L. (Argonne National Lab., IL (United 
States)); Smith, B.T.; Chisholm, G.H.; Wojcik, A.J. Argonne Na- 
tional Lab., IL (United States). Apr 1992. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE92015481. Source: OSTI; NTIS; GPO 
Dep. 
We are given a specification s that states the requirements of a 
problem in terms of data dependencies. We are also given some 
assumptions about the input domain. In this paper we define a for- 
mal model that can be used to verify that a program written 
according to the specification s does indeed have the data depen- 
dencies specified by s. 


23309 (ANL/CP-75720) The role of logic programming in 
the 21st century. Overbeek, R. Argonne National Lab., IL (United 
States). [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9206159-1: International conference on 5th generation computer 
systems, Tokyo (Japan), 1-5 Jun 1992). Order Number 
DE92013045. Source: OSTI; NTIS; GPO Dep. 

Short communication. PPROGRAMMING/mathematical logic; 
PROGRAMMING; USES 
23310 (ANL/CP-75803) Application of automated deduc- 
tion to the search for single axioms for exponent groups. 
McCune, W.; Wos, L. Argonne National Lab., IL (United States). 11 
Feb 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9207101-1: 
LPAR-92, St. Petersburg (Russian Federation), 15-20 Jul 1992). 
Order Number DE92015271. Source: OSTI; NTIS; GPO Dep. 

We present new results in axiomatic group theory obtained by 
using automated deduction programs. The results include single 
axioms, some with the identity and others without, for groups of ex- 
ponents 3, 4, 5 and 7, and a general form for single axioms for 
groups of odd exponent. The results were obtained by using the 
programs in three separate ways: as a symbolic calculator, to 
search for proofs,and to search for couterexamples. We also touch 
on relations between logic programming and automated reasoning. 


23311 (ANL/MCS-TM-162) Automatic differentiation ap- 
plied to unsaturated flow - ADOL-C case study. Corliss, G. 
(Argonne National Lab., IL (United States). Mathematics and Com- 
puter Science Div.); Griewank, A.; Wright, S.; Robey, T. Argonne 
National Lab., IL (United States). Mathematics and Computer Sci- 
ence Div. Apr 1992. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE92014009. Source: OSTI; NTIS; GPO Dep. 





We have experimented with many variants of the code dual.c for 
two-dimensional unsaturated flow in a porous medium. The goal 
has been to speed up the evaluation of derivatives required for a 
Newton iteration. We have primarily investigated the use of ADOL- 
C, a C++ tool for automatic differentiation and have come to the 
following conclusions: three colors suffice for computing the nonlin- 
ear portion of the Jacobian. That speeds up the Jacobian 
evaluation in the original code by a factor of two. The use of 
ADOL-C for automatic differentiation does not speed up the code. 
The best result we have achieved for automatic differentiation 
takes twice as long as the original centered difference approxima- 
tion. The derivative values computed by ADOL-C are more 
accurate than the centered difference approximations. We can real- 
ize big savings in the linear equation solver. 


23312 (ANL/TM-379-Rev.3) Recommended documentation 
for computer users at ANL: Revision 3. Heiberger, A.A. Argonne 
National Lab., IL (United States). Apr 1992. 99p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE92013648. Source: OSTI; NTIS; GPO 


Recommended Documentation for Computer Users at ANL is for 
all users of the services available from the Argonne National Labo- 
ratory (ANL) Computing and Telecommunications Division (CTD). 
This document will guide you in selecting available documentation 
that will best fill your particular needs. Chapter 1 explains how to 
use this document to select documents and how to obtain them 
from the CTD Document Distribution Counter. Chapter 2 contains a 
table that categorizes available publications. Chapter 3 gives de- 
scriptions of the online DOCUMENT command for CMS, and VAX, 
and the Sun workstation. DOCUMENT allows you to scan for and 
order documentation that interests you. Chapter 4 lists publications 
by subject. Categories | and IX cover publications of a general na- 
ture and publications on telecommunications and networks 
respectively. Categories Il, Ill, IV, V, Vi, Vil, Vill, and X cover pubii- 
cations on specific computer systems. Category XI covers 


publications on advanced scientific computing at Argonne. Chapter 
5 contains abstracts for each publication, all arranged alphabeti- 
cally. Chapter 6 describes additional publications containing 
bibliographies and master indexes that the user may find useful. 
The appendix identifies available computer systems, applications, 
languages, and libraries. 


23313 (CONF-9007134—, pp. 11-19) Applying a computer 
aided prototyping system to the software of an autonomous 
underwater vehicle. Bihari, T.E. (Adaptive Machine Technologies, 
Inc., Columbus, OH (United States)); McGhee, R.B.; Lugi Yuhjeng 
Lee. Lawrence Livermore National Lab., CA (United States). Sep 
1990. From DARPA workshop on software tools for distributed in- 
telligent control systems; Pacifica, CA (United States); 17-19 Jul 
1990. In Proceedings of the Workshop on software tools for dis- 
tributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

This workshop addresses an important direction for tool develop- 
ment. Within the current state of the practice, a great deal of 
duplicated effort is spent developing similar software systems within 
a particular application domain, such as distributed, intelligent vehi- 
cle control. The experience gained during these projects is wasted 
if it cannot be used to aid the development of subsequent, similar 
projects. The authors believe that this experience can provide the 
basis for developing a common ground for ali the applications in a 
domain. The development of domain-specific architectures and 
tools supporting the essential processes and properties of particular 
application domains will allow reuse of the domain knowledge and 
domain-specific solution techniques that comprise the most expen- 
sive part of the effort to develop new systems. This paper presents 
the result of a study of the potential for interaction between two on- 
going research projects at the naval Postgraduate School. The 
Computer-Aided Prototyping System (CAPS) project is developing 
models and support tools for rapid prototyping of embedded real- 
time software. The Autonomous Underwater Vehicle (AUV) project 
is developing a computer-controlled submersible vehicle. The pur- 
pose of this study was to examine the goals of the AUV project 
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and its resulting software requirements, and the goals and capabili- 
ties of the CAPS project, and to determine the benefits of pursuing 
joint research in the application of CAPS to the AUV software. 


23314 (CONF-9007134—, pp. 21-27) Concurrent processing 
environments for distributed intelligent control systems. Bird- 
well, J.D. (Univ. of Tennessee, Knoxville (United States)); Sheng 
Liang. Lawrence Livermore National Lab., CA (United States). Sep 
1990. From DARPA workshop on software tools for distributed in- 
telligent control systems; Pacifica, CA (United States); 17-19 Jul 
1990. In Proceedings of the Workshop on software tools for dis- 
tributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

Factors affecting the development of concurrent processing envi- 
ronments for knowledge-based systems in real-time applications 
are discussed. A collection of cooperating small and simple 
knowledge-based systems is an attractive alternative to a large 
centralized one. There are, however, significant questions concern- 
ing the relative performance and survivability of these systems. 
This paper will address some of these issues, including suitable 
communication frameworks, and the relative merits of various fea- 
tures of the knowledge base description language and approach. 
There are several advantages to distributed implementations in- 
cluding more efficient evaluation of smaller knowledge bases and 
specialization of knowledge bases within specific domains of exper- 
tise. Potential disadvantages include communication delays, 
performance under degraded operating conditions, and non- 
deterministic operation. Some discussion is provided concerning an 
expert system shell design for applications in power electronics. 


23315 (CONF-9007134—, pp. 29-36) Hierarchical approach 
to specification and verification of fault-tolerant operating sys- 
tems. Caldwell, J.L. ll (NASA Langley Research Center, Hampton, 
VA (United States)); Butler, R.W.; DiVito, B. L. Lawrence Livermore 
National Lab., CA (United States). Sep 1990. From DARPA work- 
shop on software tools for distributed intelligent control systems; 
Pacifica, CA (United States); 17-19 Jul 1990. In Proceedings of the 
Workshop on software tools for distributed intelligent control sys- 
tems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

The goal of formal methods research in the Systems Validation 
Methods Branch (SVMB) at NASA Langley Research Center 
(LaRC) is the development of design and verification methodolo- 
gies to support the development of provably correct system 
designs for life-critical control applications. Specifically, our efforts 
are directed at formal specification and verification of the most criti- 
cal hardware and software components of fault-tolerant fly-by-wire 
control systems. These systems typically have reliability require- 
ments mandating probability of failure < 10—° for 10-hour mission 
times. To achieve these ultra-reliability requirements implies prov- 
ably correct fault-tolerant designs based on replicated hardware 
and software resources. 


23316 (CONF-9007134-, pp. 37-51) An  emulation/ 
simulation environment for intelligent controls. Coleman, N. 
(Army Armament Research, Development and Engineering Center, 
Picatinny Arsenal, NJ (United States)). Lawrence Livermore Na- 
tional Lab., CA (United States). Sep 1990. From DARPA workshop 
on software tools for distributed intelligent control systems; Paci- 
fica, CA (United States); 17-19 Jul 1990. In Proceedings of the 
Workshop on software tools for distributed intelligent control sys- 
tems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

This paper describes a rapid prototyping tool for intelligent con- 
trol system software development which supports both knowledge 
based simulation and real time emulation capability. The tool was 
developed to help bridge the gap between the disciplines of artifi- 
cial intelligence and control system theory by providing a system 
architecture and software development environment compatible 
with both low level, high bandwidth control applications and higher 
level low bandwidth cognitive processes involving perceptual rea- 
soning and planning. A simple example illustrating an application of 
the tool in support of on-going weapon platform automation re- 
search within the Armament Research and Development Center is 
presented. 


23317 (CONF-9007134—, pp. 53-61) Software engineering 
environments for military vehicle management systems. 
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Fehling, M. (Stanford Univ., CA (United States)); Hall, C.F. 
Lawrence Livermore National Lab., CA (United States). Sep 1990. 
From DARPA workshop on software tools for distributed intelligent 
control systems; Pacifica, CA (United States); 17-19 Jul 1990. In 
Proceedings of the Workshop on software tools for distributed intel- 
ligent control systems. 290p. Order Number DE91001755. Source: 
OSTI; NTIS. 

The costs associated with software development and mainte- 
nance seem to increase without bound on some programs. This 
has led to comparing software to entropy. It has been proposed 
that a way to control software costs is to provide an appropriate 
software engineering environment (SEE) and make sure that it is 
used throughout the program life cycle. This approach has been 
successful in some cases and in others disastrous. Three major is- 
sues are (1) all software development programs do not fit neatly 
into a single space, (2) what is worse, the authors do not seem to 
have as yet a methodology for matching program requirements to 
software environment attributes, and (3) programmers like to use 
what they like to use. They feel that any attempt to develop a stan- 
dardized software engineering environment must address all three 
of these issues if it is to be accepted and successful. Based on 
these issues, the problem can be partitioned into three tasks (1) 
developing a taxonomy of problem domain characteristics that can 
be used to partition the problem space, (2) developing a taxonomy 
of SEE attributes and appropriate benchmarks and tests that can 
be used to define an environment given a particular problem, and 
(3) defining a generic framework based on accepted software stan- 
dards (e.g., X-windows, Ada, Etc.) within which system developers 
can, and will, want to work. This position paper discusses how 
some of these issues are being addressed for a specific military 
vehicle domain, the autonomous control of underwater vehicles. 


23318 (CONF-9007134—, pp. 63-71) A second-generation 
expert system for computer-aided control system design. 
Frederick, D.K. (DKF Consulting Service, Inc., Ballston Lake, NY 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Sep 1990. From DARPA workshop on software tools for 


distributed intelligent control systems; Pacifica, CA (United States); 
17-19 Jul 1990. In Proceedings of the Workshop on software tools 


for distributed intelligent control systems. 
DE91001755. Source: OSTI; NTIS. 

The CACE-III expert system for designing series lead-lag com- 
pensators for single-input/single-output plants to satisfy three 
frequency-response specifications has been implemented using the 
GoldWorks inference engine and expert-system development tools. 
The implementation makes use of the frames and user-interface 
features of GoldWorks to provide an environment from which fur- 
ther extensions of the design approach or other design methods 
can be created in an orderly fashion. The control-analysis program 
Matrix, has been used to perform the required control-system mod- 
eling and analysis calculations at the request of the expert system. 
A number of ways in which the present design system can be im- 
proved and expanded are discussed. Among these are a hybrid 
organization of the rules that combines the known procedural 
knowledge of the design process with an ability to constantly look 
for off-nominal or unexpected trends in the design process and to 
react to them. Another way is to make greater use of object- 
oriented programming techniques in conjunction with the frames 
and their slot values. The tools that have been developed for han- 
dling the varied interactions between the expert system and the 
numerical applications program are described, with specific atten- 
tion paid to their robustness. 


290p. Order Number 


23319 (CONF-9007134-, pp. 73-82) Control systems engl- 
neering in an open-architectured object-oriented software 
environment. Gavel, D.T. (Lawrence Livermore National Lab., CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Sep 1990. From DARPA workshop on software tools for 
distributed intelligent control systems; Pacifica, CA (United States); 
17-19 Jul 1990. In Proceedings of the Workshop on software tools 
for distributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

Over the past decade, the practice of control systems engineer- 
ing has been profoundly affected by the explosion in computer 
hardware and software technology. This paper describes the 
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emerging concepts of open-architectured object-oriented software 
design which allow for both compatibility and expandability of com- 
puter based engineering tools in the face of ever expanding user 
needs. 


23320 (CONF-9007134—, pp. 83-88) Hierarchical heteroge- 
neous symbolic control: Lessons learned from TEXSYS. 
Glass, B.J. (NASA Ames Research Center, Moffett Field, CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Sep 1990. From DARPA workshop on software tools for 
distributed intelligent control systems; Pacifica, CA (United States); 
17-19 Jul 1990. In Proceedings of the Workshop on software tools 
for distributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

A multilayered approach to the symbolic control of complex 
electromechanical assemblies is discussed. An example of this ap- 
proach is given in some recent tests of the Thermal Expert System 
(TEXSYS) in control of the Boeing Aerospace Thermal Bus System 
(BATBS), a prototype two-phase Space Station Freedom thermal 
bus. The BATBS hardware requires read-update-act cycles of un- 
der a minute, and it is subject to dynamic reconfiguration while 
operating. These performance requirements are addressed by hier- 
archical layering of model-based expert system software on a 
conventional numerical data acquisition and control system. Tem- 
poral and structural reasoning capabilities are found to be needed 
to identify all component faults. TEXSYS test results demonstrate 
both nominal control and fault recovery actions with the BATBS. 
Dynamic modification of the symbolic model used in this approach 
is compared to that of a classical numerical adaptive controller. 


23321 (CONF-9007134-, pp. 89-102) CASE products for 
knowledge based systems design and development in ada. 
Greenwood, J.R. (Advanced Decision Systems, Mountain View, CA 
(United States)); Stachnick, G.; Kaye, H.S.; Wada, R.; Gautier, J. 
Lawrence Livermore National Lab., CA (United States). Sep 1990. 
From DARPA workshop on software tools for distributed intelligent 
control systems; Pacifica, CA (United States); 17-19 Jul 1990. In 
Proceedings of the Workshop on software tools for distributed intel- 
ligent control systems. 290p. Order Number DE91001755. Source: 
OSTI; NTIS. 

During the past decade significant progress has been made in 
demonstrating the utility of Knowledge Based System (i.e., Artificial 
Intelligence) technologies in diagnostics, situation assessment, and 
planning applications. These technologies have enabled more com- 
plex problems to be addressed than could otherwise be handled 
with classical algorithmic software approaches. Some of the under- 
lying knowledge based technologies have matured and have been 
incorporated in ‘Al tools or shells’ available on the market today. 
While these tools allow the application of these advanced technolo- 
gies by experts, they have not bought knowledge based system 
development into the general software engineering community. 
During the past several years, the authors have been developing 
engineering oriented products that allow generation of knowledge 
based applications on embedded systems written in Ada. These 
products combine pictorial CASE front-ends for design and specifi- 
cation, sophisticated auto-generation (i.e., compilation) systems 
that convert the specification of knowledge based systems directly 
to Ada code, and real-time run-time environments for execution of 
knowledge based applications within the multi-tasking Ada environ- 
ment. The first of these CASE products is an Ada Object Base 
(AOB) that provides general purpose object-oriented facilities (i.e., 
classes/objects/methods), knowledge-base capabilities for incre- 
mental retraction of object changes, hypothesis management, and 
persistence (i.e., save/restore) delivered in the Ada run-time envi- 
ronment. The second CASE product is the Procedural Reasoning 
System (PRS-Ada) thaovides goal-directed and data-directed infer- 
encing typically employed in advanced planning and resource 
allocation applications. 


23322 (CONF-9007134—, pp. 1-10) Toward a reference 
model architecture for real-time intelligent control systems 
(ARTICS). Albus, J.S. (National Inst. of Standards and Technology, 
Gaithersburg, MD (United States)); Quintero, R. Lawrence Liver- 
more National Lab., CA (United States). Sep 1990. From DARPA 
workshop on software tools for distributed intelligent control sys- 
tems; Pacifica, CA (United States); 17-19 Jul 1990. In Proceedings 





of the Workshop on software tools for distributed intelligent control 
systems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 
This position paper is a condensed version of a paper titled ‘Con- 
cept for a Reference Model Architecture for Real-Time Intelligent 
Control Systems (ARTICS),’ which advocates the development of a 
reference model open-system architecture as a means to acceler- 
ate the pace of technologilNNidevelopment in automation and 
robotics. The authors believe many of the major bottlenecks in the 
development of intelligent machine systems could be alleviated, if 
not eliminated, by the development of a set of ARTICS guidelines. 
They suggest that an Architecture for Real-Time Intelligent Control 
Systems is needed to: (1) reduce the impact of problem complexity 
in the development of robotic applications; (2) expand the market 
for intelligent control system components through open-system 
interface guidelines and protocols; (3) promote portability, inter- 
operability and modularity of intelligent control system software and 
hardware; (4) facilitate technology transfer between intelligent con- 
trol system projects; and (5) reduce the time, cost, risk, and initial 
investment required in bringing new, world class, intelligent ma- 
chine systems and control system products into the market place. 


23323 (CONF-9007134—, pp. 103-109) Tool needs for a 
behavior-based approach to distributed intelligent control. 
Harmon, S. (Hugher Research Lab., Malibu, CA (United States)); 
Payton, D.; Tseng, D. Lawrence Livermore National Lab., CA 
(United States). Sep 1990. From DARPA workshop on software 
tools for distributed intelligent control systems; Pacifica, CA (United 
States); 17-19 Jul 1990. In Proceedings of the Workshop on soft- 
ware tools for distributed intelligent control systems. 290p. Order 
Number DE91001755. Source: OSTI; NTIS. 

A distributed intelligent control system can be modeled as a col- 
lection of individual intelligent agents which coordinate their actions 
through communications and common knowledge. An agent in this 
collection can be constructed as a set of behaviors whose outputs 
are integrated by some form of arbitration logic. This class of de- 
signs of intelligent systems includes subsumption architectures, 
community models and some biological paradigms. Each agent 
contains its own sensors, computing, controls, actuators, local 
knowledge and communications. A behavior is a control loop which 
determines some aspect of the agent's responses to a particular 
set of sensed conditions. Arriving communications simply are 
treated as sensor input which alter the agent's local knowledge of 
the task state. An agent's arbitration logic ultimately decides the 
appropriate set of control and communication actions to take when 
given the combined recommendations of the instantiated behav- 
iors. This approach to intelligent system design has numerous 
advantages. An enormous range of flexible interactions are possi- 
ble between individual behaviors. The formulation of behaviors as 
control loops permits the design to build upon a vast body of con- 
trol theory and tools. Despite the compelling advantages to this 
design approach, it is at a very early stage of development and 
several problems have been recognized and others undoubtedly 
exist which have not yet been encountered. 


23324 (CONF-9007134—, pp. 111-120) Conceptual Program- 
ming. Hartley, R.T. (New Mexico State Univ., Las Cruces (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Sep 1990. From DARPA workshop on software tools for distributed 
intelligent control systems; Pacifica, CA (United States); 17-19 Jul 
1990. In Proceedings of the Workshop on software tools for dis- 
tributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

Conceptual Programming (CP) is a knowledge representation 
language based on Sowa’s conceptual graphs. It provides an ex- 
pressiveness at least equai to first-order logic, and extends both 
logic and conceptual graph theory in several aspects. CP allows 
representation of causality through actor nodes that accept proper 
epistemological categories as input and output. The concepts of 
state and event have been expanded to allow for both temporal 
and spatial representations, and both are integrated as far as rea- 
soning is concerned. Another type actor of actor node allows 
functional computation with individuals which may be symbols, 
numbers or sets of these. The graph operations join and project al- 
low structures to be built (called programs) that serve as qualitative 
and quantitative simulations. Constraint propagation through the 
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actor nodes determines the outcome of the simulation. CP serves 
as the representation underlying the techniques of Model Genera- 
tive Reasoning (MGR) problem solving methodology that builds 
interpretations of data abductively through parsimonious set cover 


and allows for revision of these interpretations through differential 
deduction. 


23325 (CONF-9007134—, pp. 121-125) Language develop- 
ment systems in support of software engineering. Heuring, 
V.P. (Univ. of Colorado, Boulder (United States)). Lawrence Liver- 
more National Lab., CA (United States). Sep 1990. From DARPA 
workshop on software tools for distributed intelligent control sys- 
tems; Pacifica, CA (United States); 17-19 Jul 1990. In Proceedings 
of the Workshop on software tools for distributed intelligent control 
systems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

An important way to enhance productivity in software engineer- 
ing is to provide the means for appropriate descriptions of 
problems and their solutions. This paper will describe the Eli Lan- 
guage Development System, and its use in developing application 
software. The Eli system provides an integrated set of tools that 
translates formal specifications for the lexical, syntactic, and se- 
mantic parts of an application program into executable code. The 
Eli system encourages the writing of declarative specifications 
instead of code, allows specification reuse, partitions the specifica- 
tions for the language into manageable modules, and employs an 
expert system to manage the details. 


23326 (CONF-9007134—, pp. 127-129) The G2 real-time ex- 
pert system. Jones, R. Lawrence Livermore National Lab., CA 
(United States). Sep 1990. From DARPA workshop on software 
tools for distributed intelligent control systems; Pacifica, CA (United 
States); 17-19 Jul 1990. In Proceedings of the Workshop on soft- 
ware tools for distributed intelligent control systems. 290p. Order 
Number DE91001755. Source: OSTI; NTIS. 

The practical application of expert systems to dynamic domains 
requires a second-generation approach toward knowledge repre- 
sentation. In particular there is a need to represent dynamic 
qualitative knowledge, dynamic analytic knowledge and the struc- 
ture of the object interactions in the domain. The application of 
inference in real-time requires paradigms which go beyond rote 
pattern matching, to use metaknowledge to focus the inferencing 
resources of the expert system. Finally the application of truth 
maintenance requires a temporal model of the time dependence of 
the truth of data and inferred results. The G2 expert system 
technology was developed for real-time applications. Current instal- 
lations are primarily in large chemical process plants, where the 
need for this technology is to advise operators for safety and eco- 
nomic reasons. Recently the application of the technology of 
real-time expert systems has been extended to robotics, and the 
Savannah River Laboratory of the Department of Energy has used 
G2 in mobile robot applications. Their purpose is to employ expert 
systems supervision to eliminate many of the requirements for hu- 
man supervision. Additional applications in the aerospace industry 
include rapid prototyping and online manufacturing. 


23327 (CONF-9007134—, pp. 131-139) Software tools for 
lower echelon systems development. Klose, D.R. (Army 
Communications-Electronics Command, Fort Monmouth, NJ 
(USA)); Gorr, L.L.L.; Dworkin, L.U. Lawrence Livermore National 
Lab., CA (United States). Sep 1990. From DARPA workshop on 
software tools for distributed intelligent control systems; Pacifica, 
CA (United States); 17-19 Jul 1990. In Proceedings of the Work- 
shop on software tools for distributed intelligent control systems. 
290p. Order Number DE91001755. Source: OSTI; NTIS. 

The US Army Communications-Electronics Command (CECOM) 
Center for Command, Control, and Communications (C*) Systems 
has proposed an Advanced Technology Transition Demonstration 
(ATTD) for a Lower Echelon Command, Control, Communications, 
and Intelligence (LEC*!) system. The LEC*! system contains fea- 
tures such as a distributed intelligence control system to manage 
the network of user units and nodes (e.g., dynamic reconfiguration 
to address node/unit losses and acquisitions); a very high-speed 
distributed database management system; a near real-time remote 
and local access knowledge-based Decision Support System 
(DSS); an automatic format and protocol conversion capability to 
facilitate interoperability; an object-oriented, Fact-based approach 
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to reduce the communication volume, state-of-the-art communica- 
tion error detection and correction; and a generic software interface 
approach for standardizing user display hardware, software, and 
human interfaces. The LEC’! ATTD development is a rapid proto- 
typing process that begins using modeling and _ simulation 
techniques, evolves to a mixture of prototype elements and mod- 
eled elements connected to simulators, and concludes with field 
demonstrations of a prototype system. The paper will identify the 
tools needed to support the full development cycle of the ATTD, 
particularly the need for consistency in approach, language, and 
object representation over the entire cycle. 


23328 (CONF-9007134-, pp. 141-163) Declarative Hierarchi- 
cal Controllers. Kohn, W. (Boeing Computer Services, Seattle, 
WA (USA)). Lawrence Livermore National Lab., CA (United 
States). Sep 1990. From DARPA workshop on software tools for 
distributed intelligent control systems; Pacifica, CA (United States); 
17-19 Jul 1990. In Proceedings of the Workshop on software tools 
for distributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

This paper presents a new general purpose feedback controller 
for driving a system through complex tasks. The proposed con- 
troller, termed Declarative Hierarchical Controller is based on a 
theory of knowledge based controllers developed by the author. In 
this theory, the plant dynamics, control requirements, and goal dy- 
namics are declared in an axiom base. The actuator commands, 
which are functions of the sensor and goal command signals, are 
generated on-line as side effects of showing whether a theorem 
(Task Theorem) representing the system task, logically follows from 
the equational axiom base. That is, the controller is an on-line me- 
chanical theorem prover, whose inference mechanism is based on 
equation solving over a Variety. The Task Theorem is constructed 
by an online planner as a conjunction of primitive lemmas, each of 
which is a carrier of an elementary control action. The control ac- 
tions are multiplexed in time so that at each instance one and only 
one is active. The paper illustrates the theory of Declarative Hierar- 
chical Controllers with a robot manipulator control under End 
Effector force constraints. It also gives some stability, robustness 
and complexity results. The general controller capabilities are illus- 
trated with a particular robot: A planar 3 link manipulator robot 
controller for painting the inside surface of a 2-dimensional balloon 
which deforms elastically under contact force. The task will also be 
constrained by End Effector angular velocity and position con- 
straints (over determined problem). The problem has no known 
solutions using conventional control and planning schemes. The 
rest of the paper is organized into 5 sections: Section 2 presents 
an overview of knowledge based controllers, Section 3 presents 
declarative controllers, Section 4 discusses the main elements of 
multiplexing action in the context of declarative controllers, Section 
5 illustrates the concept with an example, and in Section 6 some 
conclusions are established. 


23329 


(CONF-9007134-, pp. 175-183) Safety of process- 
control software. Leveson, N.G. (Univ. of California, Irvine (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Sep 1990. From DARPA workshop on software tools for distributed 
intelligent control systems; Pacifica, CA (United States); 17-19 Jul 
1990. In Proceedings of the Workshop on software tools for dis- 


tributed intelligent control systems. Number 


DE91001755. Source: OSTI; NTIS. 

In recent years, advances in computer technology have gone 
hand-in-hand with the introduction of computers into new applica- 
tion areas. The problem of safety has gained importance as these 
applications have increasingly included computer control of sys- 
tems where the consequences of failure may involve danger to 
human life, property, and the environment. System-safety engineer- 
ing has the goal of designing acceptable safety levels into systems 
by identifying and controlling potential hazards. Increasingly, 
system-safety engineers are finding themselves faced with the 
problem of ensuring safety in systems controlled by digital comput- 
ers. At the same time, software engineers are being confronted 
with ultrahigh reliability requirements such as 10-® probability of 
failure over some fixed time. These requirements are essentially an 
attempt to prevent accidents by building virtually perfect software, 
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and they are obviously impossible to guarantee (or even to mea- 
sure) with today’s technology. But perfection may not be necessary 
to prevent accidents. This is something that has long been recog- 
nized by hardware engineers, probably because they had no way 
to prevent wear-out failures in hardware and, instead, had to de- 
sign to cope with failure. Although software-design perfection is 
theoretically possible, it may not be practical to achieve this in 
complex systems. An alternative is to take the hardware approach: 
to prepare for failures and try to minimize their consequences. 


23330 (CONF-9007134—, pp. 185-192) Real-time responsive- 
ness in distributed operating systems and databases. Liu, 
J.W.S. (Univ. of Illinois, Urbana (United States)). Lawrence Liver- 
more National Lab., CA (United States). Sep 1990. From DARPA 
workshop on software tools for distributed intelligent control sys- 
tems; Pacifica, CA (United States); 17-19 Jul 1990. In Proceedings 
of the Workshop on software tools for distributed intelligent control 
systems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

The sample rate and control computations of a digital control 
system are typically selected to achieve the best tradeoff among 
many costs and benefits. Once the sample rate is chosen, the 
tasks of data transmissions and control computations in each sam- 
ple period are considered to be time-critical. Every time-critical task 
must meet its timing constraint, which is typically specified in terms 
of its deadline. It is essential for the task to complete and produce 
its result by its deadline. A timing fault occurs when the result is 
produced too late; such a result is of little or no use. In other 
words, the embedded computer system which carries out the com- 
putations and supervises the data communication is a hard 
real-time system. (Hereafter, by a real-time system, we mean a 
hard real-time computing system, unless it is stated otherwise.) A 
primary design objective of the operating system or application in a 
real-time system is to guarantee that all critical timing constraints 
are met at all times. Other optimization criteria, such as throughput 
and resource utilization, are typically of minor importance. The 
rapid advances in computing and communication hardware, 
distributed and parallel algorithms, and artificial-intelligence tech- 
niques have accelerated the progress in real-time computing. The 
next generation real-time systems are likely to be based on parallel 
and distributed architectures, use highly parallel algorithms, and 
perform complex and intelligent functions. This paper discusses 
several critical problem areas in distributed, real-time operating sys- 
tems and databases, together with our recent research efforts and 
future directions. Specifically, Section 2 discusses the problems of 
end-to-end scheduling to meet deadlines in distributed systems, 
concurrency control to maintain temporal coherence of shared 
data, and network access to ensure timely message delivery. 


23331 (CONF-9007134—, pp. 193-202) Large-scale dis- 
tributed computation structures for control systems. Maitan, J. 
(Lockheed Missiles and Space Company, Inc., Palo Alto, CA 
(USA)). Lawrence Livermore National Lab., CA (United States). 
Sep 1990. From DARPA workshop on software tools for distributed 
intelligent control systems; Pacifica, CA (United States); 17-19 Jul 
1990. In Proceedings of the Workshop on software tools for dis- 
tributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

The emergence of high-speed and low-cost communication 
components combined with the improved capabilities of a new gen- 
eration of microprocessors creates a challenging opportunity in the 
area of large-scale distributed control systems. These systems may 
Involve hundreds of nodes and will be based on the use of unreli- 
able components and communications links. Thus, technologies 
that foster adaptability and scaleability, and that support self- 
organizing mechanisms are needed to integrate the working fabric 
of a large-scale distributed system. The challenge is to fuse the 
theory, technology, and development methodologies into a unified 
framework that cost-effectively satisfies the needs of the users of 
such large systems. Recent reintroduction of analog computation 
performed in the continuous domain adds to the complexity of the 
programming of distributed systems. Analog computation used ei- 
ther as neural networks or smart sensors can be described in 
declarative form, but the impact of the full semantics of such an 
approach must be further evaluated. The paper discusses, based 
on descriptive examples. issues associated with languages used to 





describe control systems and their relevance to the implementation 
of distributed control systems. 


23332 (CONF-9007134—, pp. 203-208) A hardware/software 
environment to support R and D in intelligent machines and 
mobile robotic systems. Mann, R.C. (Oak Ridge National Labora- 
tory, TN (United States)). Lawrence Livermore National Lab., CA 
(United States). Sep 1990. DOE Contract AC05-840R21400. From 
DARPA workshop on software tools for distributed intelligent con- 
trol systems; Pacifica, CA (United States); 17-19 Jul 1990. In 
Proceedings of the Workshop on software tools for distributed intel- 
ligent control systems. 290p. Order Number DE91001755. Source: 
OSTI; NTIS. 

The Center for Engineering Systems Advanced Research (CE- 
SAR) serves as a focal point at the Oak Ridge National Laboratory 
(ORNL) for basic and applied research in intelligent machines. R 
and D at CESAR addresses issues related to autonomous 
systems, unstructured (i.e. incompletely known) operational envi- 
ronments, and multiple performing agents. Two mobile robot 
prototypes (HERMIES-IIB and HERMIES-lIIl) are being used to test 
new developments in several robot component technologies. This 
paper briefly introduces the computing environment at CESAR 
which includes three hypercube concurrent computers (two on- 
board the mobile robots), a graphics workstation, VAX, and multiple 
VME-based systems (several on-board the mobile robots). The cur- 
rent software environment at CESAR is intended to satisfy several 
goals, e.g.: code portability, re-usability in different experimental 
scenarios, modularity, concurrent computer hardware transparent 
to applications programmer, future support for multiple mobile 
robots, support human-machine interface modules, and support for 
integration of software from other, geographically disparate labora- 
tories with different hardware set-ups. 


23333 (CONF-9007134—, pp. 209-217) Requirements for in- 
telligent real-time control systems. Natarajan, S. (Texas A and 
M Univ., College Station (United States)); Yen, J. Lawrence Liver- 
more National Lab., CA (United States). Sep 1990. From DARPA 
workshop on software tools for distributed intelligent control sys- 
tems; Pacifica, CA (United States); 17-19 Jul 1990. In Proceedings 
of the Workshop on software tools for distributed intelligent control 
systems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

The authors first present some requirements which must be met 
by intelligent real-time control systems. A crucial aspect of these 
systems is that they must address the issue of resource con- 
straints. Therefore, a tool for designing and implementing such 
systems must enable designers to obtain and express resource in- 
formation, and provide a set of control strategies that the designer 
may specify for resource allocation. One such strategy, resource- 
based selectivity, is based on the concept of imprecise 
computation, which has been developed in the real-time commu- 
nity. This strategy can adapt the resource needs of computations 
by selecting and using subsets of the inputs, problem solving 
strategies, or outputs, thus producing imprecise results if neces- 
sary. Their work examines the application of this technique in the 
context of rule-based systems, and the development of a shell for 
building rule-based real-time control systems. Research issues to 
be addressed in order to build such a shell include acquisition and 
expression of resource information, development of a software ar- 
chitecture to support resource-based selectivity, and acceptability 
criteria for validating results obtained. 


23334 (CONF-9007134—, pp. 219-225) Modelling intelligent 
control. Nerode, A. (Cornell Univ., Ithaca, NY (United States)). 
Lawrence Livermore National Lab., CA (United States). Sep 1990. 
From DARPA workshop on software tools for distributed intelligent 
control systems; Pacifica, CA (United States); 17-19 Jul 1990. In 
Proceedings of the Workshop on software tools for distributed intel- 
ligent control systems. 290p. Order Number DE91001755. Source: 
OSTI; NTIS. 

The term ‘intelligent control system’ means a message-passing 
network, with one class of nodes representing decision elements 
based on Logic, Al, and OR inference engines and optimizers, with 
another class of nodes representing effectors or sensors based on 
mixed discrete-continuous engineering systems, and finally with a 
third class of nodes which are human beings. All these nodes in- 
teract via message passing with feedback. The effectors and 
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sensors and computers may be lumped or distributed, sequential 
or concurrent, synchronous or asynchronous. Intelligent Control 
adds to the separate subjects of traditional Al-OR-Computer 
Science and traditional Systems and Control Theory a unique addi- 
tional complication: understanding and modeling, mathematically, 
and algorithmically, engineering systems in which there is constant 
feedback between OR-based and Al-based and logic-based infer- 
ence engines and physical devices obeying differential equations. 
So discrete logic or Al or OR decisions generated by inference en- 
gines and optimizers interact with human users and exert control 
over continuous physical processes normally modeled by dis- 
cretized differential equations, and in turn the changes in the 
physical system are sensed and fed back into the inference engine 
databases. The author believes that mathematical analysis and de- 
sign of mixed Al-OR-logic and differential equation systems is 
feasible, but this is an uncharted area, a newly emerging territory 
of the highest order of importance in both systems based on the 
Von Neumann sequential architectures and those based on concur- 
rency and distributed systems. This will require a real expansion of 
the areas of research for distributed and concurrent systems in 
computer science, which do not usually address interaction with 
distributed physical devices other than computers. 


23335 (CONF-9007134—, pp. 227-232) Distributed Comput- 
ing Research at MCC/STP. Potts, C. Lawrence Livermore 
National Lab., CA (United States). Sep 1990. From DARPA work- 
shop on software tools for distributed intelligent control systems; 
Pacifica, CA (United States); 17-19 Jul 1990. In Proceedings of the 
Workshop on software tools for distributed intelligent control sys- 
tems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

The Software Technology Program at MCC is addressing tech- 
niques for the early phases of distributed systems design. The 
author has introduced language abstractions, the interaction and 
the team, that permit concise, high-level descriptions of concurrent 
behavior. He has implemented a visual language environment, 
VERDI, that supports execution and performance simulation of 
models expressed in terms of these abstractions. VERDI! has been 
applied by MCC and several of its member companies to practical 
distributed systems. He is developing a transformation-based 
methodology for VERDI. He is investigating several approaches to 
fault-tolerance, including self-stability. He is also working on tech- 
niques for validating real-time constraints. 


23336 (CONF-9007134—, pp. 233-243) Integrating controls 
system design with systems and software engineering. Rim- 
vall, M. (GE Corporate Research and Development Center, 
Schenectady, NY (United States)). Lawrence Livermore National 
Lab., CA (United States). Sep 1990. From DARPA workshop on 
software tools for distributed intelligent control systems; Pacifica, 
CA (United States); 17-19 Jul 1990. In Proceedings of the Work- 
shop on software tools for distributed intelligent control systems. 
290p. Order Number DE91001755. Source: OSTI; NTIS. 

The tasks of control system requirements analysis, control 
system analysis and design, and controller software/hardware im- 
plementation have traditionally been viewed as three distinct 
activities. In large projects these activities are often handled by dif- 
ferent groups using incompatible CAD tools. Consequently, the 
overall design cost is inflated by the need for manual data conver- 
sion between the different phases. Also, it limits the traceability of 
individual requirers ynts through the process, and it prevents effi- 
cient design iteration involving more than one phase. The use of 
an integrated set of software tools would bridge the transition of in- 
formation between the different project stages, and eliminate the 
risk of having errors introduced during any manual specification or 
design conversion. 


23337 (CONF-9007134—, pp. 245-251) Spatial operator soft- 
ware for intelligent control. Rodriguez, G. (California Inst. of 
Technology, Pasadena (United States)). Lawrence Livermore Na- 
tional Lab., CA (United States). Sep 1990. From DARPA workshop 
on software tools for distributed intelligent control systems; Paci- 
fica, CA (United States); 17-19 Jul 1990. In Proceedings of the 
Workshop on software tools for distributed intelligent control sys- 
tems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

A new spatial operator algebra provides a model-based architec- 
ture for soft-ware prototyping and development for mobile, 
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articulated robotic systems. The algebra is a world representation 
and computing framework which greatly simplifies the difficult 
process of modeling, simulation, control, motion planning, and co- 
erdination. It provides a modeling and computational architecture 
for high-level planning and intelligent control. It also significantly 
simplifies software development. The algebra consists of a set of 
symbolic operators which at a very high level of abstraction sum- 
marize the very complex time and space relationships inherent in 
mobile, articulated multibody systems. Once set up and under- 
stood, the operations in the algebra are almost as easy to use as 
addition, multiplication and division in elementary high-school alge- 
bra. Symbolic complexity visible to the user is reduced by 2 to 3 
orders of magnitude because each operator summarizes about 100 
to 1,000 more detailed symbols and operations. Each operator 
leads to a fast spatially recursive algorithm that performs the corre- 
sponding control computations. Computational bottlenecks are 
avoided because the number of arithmetic operations required 
grows only linearly with the number of degrees of freedom. The al- 
gebra handles configuration changes easily. Target applications 
include autonomous vehicle guidance and control, vehicle-assisted 
cargo-handling, warehouse tasks, robotic excavation, handling of 
unexploded ordnance, surveillance, pointing and control of 
platform-mounted articulated assemblies, and robotic vehicle field 
operations. 


23338 (CONF-9007134—, pp. 253-261) Single board system 
for fuzzy inference. Symon, J.R. (Univ. of North Carolina, Chapel 
Hill (United States)); Watanabe, Hiroyuki. Lawrence Livermore Na- 
tional Lab., CA (United States). Sep 1990. From DARPA workshop 
on software tools for distributed intelligent control systems; Paci- 
fica, CA (United States); 17-19 Jul 1990. In Proceedings of the 
Workshop on software tools for distributed intelligent control sys- 
tems. 290p. Order Number DE91001755. Source: OSTI; NTIS. 

The VLSI implementation of a fuzzy logic inference mechanism 
allows the use of rule-based control and decision making in de- 
manding real-time applications such as robot control and in the 
area of command and control. The authors have designed a full 
custom VLSI inference engine. The chip is fabricated using 1.0 It 
CMOS technology. The chip consists of 688,000 transistors of 
which 476,000 are used for RAM memory. The fuzzy logic infer- 
ence engine board system incorporates the custom designed 
integrated circuit into a standard VMEbus environment. The Fuzzy 
Logic system board uses TTL logic parts to provide the interface 
between the Fuzzy chip and a standard, double height VMEbus 
backplane allowing the chip to perform application process control 
through the VMEbus host. High level C language functions hide 
details of the hardware system interface from the applications level 
programmer. The first version of the board was installed on a robot 
at Oak Ridge National Laboratory in January of 1990. 


23339 (CONF-9007134—, pp. 263-265) On computational 
requirements for design of large order, complex control sys- 
tems. Wette, M.R. (Jet Propulsion Lab., Pasadena, CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Sep 1990. From DARPA workshop on software tools for distributed 
intelligent control systems; Pacifica, CA (United States); 17-19 Jul 
1990. In Proceedings of the Workshop on software tools for dis- 
tributed intelligent control systems. 290p. Order Number 
DE91001755. Source: OSTI; NTIS. 

Control system engineers’ design problems are quickly ap- 
proaching the computational and functional limits of current 
computer-aided control system design (CACSD) packages. In the 
course of designing guidance and control (G and C) systems at the 
Jet Propulsion Laboratory (JPL), the authors has recognized a 
need for advances in control system design and verification tools 
and techniques. This recognition has been influenced by the evi- 
dence that performance requirements for design and simulation are 
quickly outpacing current design and verification capabilities. The 
objectives of this work are to provide advanced computational 
methods and prototype tools for G and C systems. 


23340 (CONF-9007134—, pp. 267-273) TRACS: An experl- 
mental multiagent robotic system. Xiaoping Yun (Univ. of 
Pennsylvania, Philadelphia (United States)); Paljug, E.; Bajcsy, R. 
Lawrence Livermore National Lab., CA (United States). Sep 1990. 
From DARPA workshop on software tools for distributed intelligent 
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control] systems; Pacifica, CA (United States); 17-19 Jul 1990. In 
Proceedings of the Workshop on software tools for distributed intel- 
ligent control systems. 290p. Order Number DE91001755. Source: 
OSTI; NTIS. 

TRACS (Two Robotic Arm Coordination System), developed at 
the GRASP Laboratory at University of Pennsylvania, is an experi- 
mental system for studying dynamically coordinated control of 
multiple robotic manipulators. The systems is used to investigate 
such issues as the design of controller architectures, development 
of real-time control and coordination programming environments, 
integration of sensory devices, and implementation of dynamic co- 
ordination algorithms. The system consists two PUMA 250 robot 
arms and custom-made end effectors for manipulation and grasp- 
ing. The controller is based an IBM PC/AT for its simplicity in VO 
interface, ease of real-time programming, and availability of low- 
cost supporting devices. The Intel 286 in the PC is aided by a high 
speed AMD 29000 based floating point processor board. They are 
pipelined in such a way that the AMD 29000 processor performs 
real-time computations and the Intel 286 carries out /O operations. 
The system is capable of implementing dynamic coordinated con- 
trol of the two manipulators at 200 Hz. TRACS utilizes a C library 
called MO to provide the real-time programming environment. An 
effort has been made to separate hardware-dependent code from 
hardware-independent code. As such, MO is used in the laboratory 
to control different robots on different operating systems (NIS-DOS 
and Unix) with minimal changes in hardware-dependent code such 
as reading encoders and setting joint torques. TRACS utilizes all 
off-the-shelf hardware components. Further, the adoption of MS- 
DOS instead of Unix or Unix-based real-time operating systems 
makes the real-time programming simple and minimizes the inter- 
rupt latencies. The feasibility of the system is demonstrated by a 
series of experiments of grasping and manipulating common ob- 
jects by two manipulators. 


23341 (CONF-9010304—, pp. 30, Paper 3) Value engineering 
overview. Kolano, F. Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

This workshop explores the application of Value Engineering as 
a viable method to improve products and processes related to data 
processing. The workshop opens with an introduction to the VE 
methodology and follows with a discussion of the six phases of the 
VE Job Plan. The first phase, Preplanning, involves the activities 
necessary to define a project's scope, objectives, and to select a 
team. This phase also includes preparing the team members for 
the week-long problem solving session. During the Information 
Phase, the team learns about the problem in great detail. The 
functions of a process or product are identified and used to de- 
velop a Function Analysis System Technique (FAST) Diagram. The 
high value functions found on the FAST diagram are selected for 
the next phase, Speculation. During Speculation alternative ways 
of performing the high value functions are generated by the team. 
Evaluation is the next phase which identifies and develops the key 
improvement proposals. During Implementation, the proposals are 
first presented to management for approval and then changes are 
initiated. Reporting is the last phase which documents the improve- 
ment changes and records the project’s results. This presentation 
is published as a collection of overheads. 


23342 (CONF-9010304-, pp. 1, Paper 5) User training and 
support - A retrospective. Connell, S.A. Lawrence Livermore 
National Lab., CA (United States). [1990]. From 10. U.S. DOE con- 
tractors annual office information management conference; New 
Orleans, LA (United States); 24-26 Oct 1990. In US Department of 
Energy/contractors 10th annual Office Information Management 
conference. A compendium of addresses, papers and reports. 
319p. Order Number DE91015356. Source: OSTI; NTIS. 

In August, 1989 a User Support Group for microcomputers was 
approved by management. A group of people was pulled together 
from various places within the laboratory and tasked with supporting 








almost 1,000 personal computers. From the beginning, it was obvi- 
ous that the staff assigned to this support, 4.5 FTEs, was spread 
thin. Some problems became apparent from the outset, such as: 
who is responsible for LANs, and how do you justify a change in a 
word processing standard. Since those initial problems, a host of 
others have come along. Who has time to set up databases neces- 
sary for hardware and software tracking? How do you deal with 
ever increasing suggestions for new things for the group to han- 
die? How do you respond to management questions asking you to 
G ‘antify the group's benefit to the lab? While some of these ques- 
tions remain unanswered, many others have been resolved along 
the way. The group remains intact and still enthusiastic. Organizing 
and managing a User Support Group is an exciting adventure. It is 
a rewarding experience for everyone involved. More importantly, it 
is a necessary part of the ever changing environment in which we 
work. This paper consists of the abstract only. 


23343 (CONF-9010304-, pp. 21, Paper 6) The Rent-A- 
Manager Program - An approach to providing system and 
network administration services. Poggio, P. (Lawrence Liver- 
more National Lab., Berkeley, CA (United States)). Lawrence 
Livermore National Lab., CA (United States). [1990]. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 
Small Systems Support at Lawrence Livermore National Labora- 
tory provides a variety of support services on small computer 
systems. A relatively new support service provides system and net- 
work administration services. This is designed to provide expertise 
to areas with personal computers and/or UNIX workstations where 
support needs typically require only a part-time expertise. Two 
teams that specialize in providing these services have been cre- 
ated. One concentrates on personal computer systems and their 
local area networks (LANs) and the other on UNIX workstations 
and their LANs. There are several aspects that are unique to the 
two different teams. Personal computer users are only beginning to 
discover the need for on-going system and network management. 
Many of these customers have been using personal computers 
since before they were connected to networks. As such, they are 
only beginning to encounter the additional complications introduced 
by connecting to networks and utilizing various network services. 
On the other side, the users of UNIX workstations develop an early 
appreciation for system and network administration expertise sup- 
porting their systems. The biggest challenge for providing UNIX 
support is acquiring enough people to satisfy the demand for this 
service. The philosophical model used to provide this service as- 
signs one individual to an area on a continuing basis. This model 
allows that individual the ability to learn and understand the unique 
aspects of the systems and LAN. Also, this model allows the cus- 
tomer to develop a rapport with the support person. Within this 
model, a large enough team also gives the flexibility to respond to 
emergency situations as they arise. Other operational considera- 
tions addressed are (1) financing the team (e.g., training and 
equipment), (2) customer charges, and (3) acquiring personnel. 
Solutions and continuing problems related to these issues are dis- 
cussed. This paper consist of overheads from the presentation. 


23344 (CONF-9010304-, pp. 3, Paper 7) Just-in-time deliv- 
ery of PC hardware, software, and systems. Zerby, A. Lawrence 
Livermore National Lab., CA (United States). [1990]. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 
Since 1986, Martin Marietta Energy Systems has been develop- 
ing and implementing a just-in-time delivery system to reduce 
inventory and the resultant carrying costs, maximize buying power, 
decrease turnaround time, reduce paperwork, and stimulate com- 
petition for awards at lower prices. This program, called AVID 
(Accelerated Vendor Inventory Delivery), is an electronic, on-line 
materials procurement system that permits Energy Systems person- 
nel to request and receive commodity items (basic materials and 
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operating supplies) from selected vendors quickly and at reduced 
cost. This concept has been expanded to include PC hardware, 
software, and personal computer systems. Two competitive agree- 
ments, one for PC hardware and software and one for Personal 
Computer Systems, were awarded and then implemented in the 
second quarter FY 1990. This paper consists of the abstract only. 


23345 (CONF-9010304-, pp. 2, Paper 8) The what and why 
of LAN and E-Malli . Lapierrre, R. Lawrence Livermore 
National Lab., CA (United States). [1990]. From 10. U.S. DOE con- 
tractors annual office information management conference; New 
Orleans, LA (United States); 24-26 Oct 1990. In US Department of 
Energy/contractors 10th annual Office Information Management 
conference. A compendium of addresses, papers and reports. 
319p. Order Number DE91015356. Source: OSTI; NTIS. 

The Workstation group has existed as a customer support cen- 
ter, funded out of overhead, for approximately 6 1/2 years. The 
size of the group was expanded in the spring of 87 when the 
scope of their services was expanded to add Macintosh support to 
their existing IBM PC support. At this time they also added Macin- 
tosh training and subsequently added IBM PC classes as part of 
their services. The staffing level has remained relatively constant 
since '87, but the services offered have expanded significantly. 
Two such cases are in the area of Local Area Network (LAN) and 
E-Mail support. Their PC community of approximately 1,000 users 
includes about 350 3Com LAN customers installed on 21 servers. 
They operate the 3PLUS Name Server for these users and train 
most of the administrators of the individual servers. (in many cases 
they essentially do the administration). Their MAC community of 
approximately 1,200 users experience great connectivity via Shiva 
(Kinetics) FastPath 4 gateways to the LBL’s labwide ethernet. For 
E-Mail they have standardized on CE Software’s QuickMail and the 
accompanying SMTP mail gateway software from Cayman sys- 
tems. These two service offerings are good examples of what they 
support and why they do so. In the case of LAN support their goal 
has always been to lead the community by providing a service they 
could not refuse. In the case of E-Mail on the MACs it was just the 
opposite. Their community built up a grass-root coalition of Quick- 
Mail users and they had to respond to their request for service and 
support. This paper consists of the abstract only. 


23346 (CONF-9010304—, pp. 8, Paper 9) Automating opera- 
tions at the National Energy Software Center. Eyberger, C.E.; 
Eyberger, L.R. Lawrence Livermore National Lab., CA (United 
States). [1990]. DOE Contract W-31109-ENG-38. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 
Since 1960 the National Energy Software center (NESC), for- 
merly the Argonne Code Center, has been the software exchange 
and information center for the U.S. Department of Energy and its 
predecessor agencies. The Center's main objectives are to provide 
a central computer software information and resource facility in 
support of DOE research and development programs and to man- 
age the transfer of computer software developed under DOE R 
and D programs. In its first few years, as the number of software 
packages in the Center's collection and requests for those pack- 
ages grew rapidly, it quickly became apparent that there was need 
to reduce the time spent on record keeping and processing 
requests. In response to this need the Argonne Code Center Ex- 
change and Storage System, or ACCESS, was written to automate 
the assimilation and distribution of the software package. When the 
initial system was developed, ACCESS contained six interrelated 
but distinct databases: a directory, or table of contents (TOC), of 
the Center's collection; abstracts (ABS) of the software packages; 
information on recipients of library packages (INS); the machine- 
readable portion of the program packages (PKG); requests (REQ) 
to the Center for software; and statistics (STA) maintained on pack- 
age transmittals. As the Center's scope and program evolved in the 
1970's and 80’s, so did ACCESS. The definition and implementa- 
tion of new features in existing databases as well as the addition of 
completely new databases were incorporated. New services such 
as NESCSERV, the Center's on-line server to automatically handle 
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requests for NESC information received via electronic mail, have 
recently been made available. Future plans include the addition of 
Boolean search capability for the abstract database. 


23347 (CONF-9010304-, pp. 7, Paper 12) DOE’s Computer 
Incident Advisory Capability (CIAC). Schultz, E.E. Lawrence Liv- 
ermore National Lab., CA (United States). [1990]. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 

CIAC is the Department of Energy’s (DOE’s) Computer Incident 
Advisory Capability. CIAC is a four-person team of computer scien- 
tists from Lawrence Livermore National Laboratory charged with 
the primary responsibility of assisting DOE sites faced with com- 
puter security incidents (e.g., hacker attacks, virus infections, work 
attacks, etc.). This capability is available to DOE sites on a 24- 
hours-a-day basis. CIAC was formed to provide a centralized 
response capability (including technical assistance), to keep sites 
informed of current events, to deal proactively with computer secu- 
rity issues, and to maintain liaison with other response teams and 
agencies. CIAC’s charter is to assist sites (direct technical assis- 
tance, providing information, or referring inquiries to other technical 
experts), serve as a clearinghouse for information about threats/ 
known incidents/vulnerabilities, develop guidelines for incident han- 
dling, develop software for responding to events/incidents, analyze 
events and trends, conduct training and awareness activities, and 
alert and advise sites about vulnerabilities and potential attacks. 
CIAC’s major accomplishments include assisting over 65 DOE 
sites on over 300 separate occasions. For example, CIAC has 
helped individuals at sites respond to a DECNET worm attack, nu- 
merous network intrusions, and many virus infections on MS-DOS 
and Macintosh computers. CIAC has distributed over 40 advisory 
bulletins to DOE sites, and has developed and taught at many 
sites a two-day workshop on responding to incidents. CIAC’s mis- 
sion and capabilities are changing. CIAC is growing in size to deal 
with increasingly complex incidents and is putting more emphasis 
on proactive activity. In the future CIAC will be called on to provide 
more on-site assistance. Finally, CIAC will be developing predictive 
threat models to help guide responses to future threats. 


23348 (CONF-9010304-, pp. 2, Paper 13) Computer secu- 
rity applied research for DOE/OSS. Chester, R.O. Lawrence 
Livermore National Lab., CA (United States). [1990]. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 
Over the past two years at DOE’s request a number of computer 
security applied research activities have been undertaken at Martin 
Marietta Energy Systems. These activities can be described as ei- 
ther addressing long-term, FY 92 through FY 95, DOE needs or 
short-term, more immediate problems. These activities will be pre- 
sented in detail. Among the activities addressing DOE long-term 
needs are (1) the development of a computer system security 
generic test methodology, and (2) an assessment of database se- 
curity issues and the status of database security technology. The 
intent in developing the generic test methodology is to prevent the 
time-consuming and repetitive redevelopment of many parts of 
computer system security test plans for DOE and DOE contractor 
computer systems. The test methodology can be applied to uncerti- 
fied systems, already existing systems, modified systems, or to 
interconnected, individually certified systems. An expert system is 
being developed to assist the application of the generic test 
methodology to specific systems. The database security activities 
will produce a baseline technical document defining issues, de- 
scribing technical approaches to address these issues, describing 
relevant standards activities, discussing current research and ven- 
dor efforts, and exploring DOE needs. A brief discussion of the 
vulnerability of PC security software to attack by Trojan horse 
codes will be presented. The current status of the automated tools 
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activity and possible implications for computer security assess- 
ments within the DOE community will be discussed. This paper 
consists of the abstract only. 


23349 (CONF-9010304—, pp. 2, Paper 15) UNIX system ad- 
ministration In a heterogeneous client/server environment. 
Thompson, T. (Battelle Pacific Northwest Lab., Richland, WA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). [1990]. From 10. U.S. DOE contractors annual office infor- 
mation management conference; New Orleans, LA (United States); 
24-26 Oct 1990. In US Department of Energy/contractors 10th an- 
nual Office Information Management conference. A compendium of 
addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

During the last several years, the scientific computing environ- 
ment at Battelle Pacific Northwest Laboratories (PNL) has been 
migrating from a centralized homogeneous (VMS) environment to a 
distributed heterogeneous (UNIX) environment. The VMS environ- 
ment has been relatively stable and much easier to manage than 
the newly forming monster that we must now find a way to deal 
with. As orders for UNIX workstations began pouring in, it became 
apparent that PNL would need to develop a support model for this 
new type of computer environment. The following concerns would 
soon be addressed. How do we best support a heterogeneous 
UNIX workstation environment, providing a quality service to our 
internal customers, while utilizing the economies of scale? How will 
several architectures be supported and how do we organize our 
technical staff to provide a quality service to our customers at a 
reasonable price? What level of configuration control will be re- 
quired and how will this impact the research work being done on 
the workstation? What effect will this new environment have on the 
network? Will the existing network need to be redesigned and if so 
how? What security policies and procedures will be required, and 
what impact will these measures have on system and user produc- 
tivity. This paper consists of the abstract only. 


23350 (CONF-9010304—, pp. 2, Paper 20) A new approach 
to presentations and training. Quinlan, R. (EG and G Rocky 
Flats Inc., Golden, CO (United States)). Lawrence Livermore 
National Lab., CA (United States). [1990]. From 10. U.S. DOE con- 
tractors annual office information management conference; New 
Orleans, LA (United States); 24-26 Oct 1990. In US Department of 
Energy/contractors 10th annual Office Information Management 
conference. A compendium of addresses, papers and reports. 
319p. Order Number DE91015356. Source: OSTI; NTIS. 

Projecting understandable information and ideas to other people 
whether on a one-time basis such as a presentation or on a contin- 
uing basis such as training is key to effective communication. 
Using visual aids to enhance speaker communication has long 
been the cornerstone to ‘getting your point across.’ Modern soft- 
ware programs are available on state-of-the-art personal computers 
which assist in projecting information in a more understandable 
and memorable format. The Macintosh II™ platform provides the 
ability to create interactive presentations, support many forms of in- 
put or output, control external devices, and produce a full range of 
multimedia effects. Each of the resources used with the Macintosh 
computers can be synchronized and composited using a software 
package called MacroMind Director™. With MacroMind Director, a 
user is able to control text, animation, and color for presentations, 
training, and other applications. The nonprogramming user has all 
of the tools necessary to control and create interactive presenta- 
tions including learning, visualization, and reference applications. 
The user is given choices that produce different animated re- 
sponses, sounds, the display of a digitized video image, or a 
simple succession of static slides. Presentations designed for a 
specific audience have a remarkable impact and are produced with 
a minimum of cost and time. Moving graphs, animated graphics, 
sounds, and music can turn a dull briefing into an experience that 
will not only be remembered but will encourage further discussion. 
This paper consists of the abstract only. 


23351 (CONF-9010304—, pp. 7, Paper 26) Network use of 
electronic forms at Hanford. Highland, J. (Boeing Computer Ser- 
vices Richland, WA (United States)). Lawrence Livermore National 
Lab., CA (United States). [1990]. From 10. U.S. DOE contractors 
annual office information management conference; New Orleans, 





LA (United States); 24-26 Oct 1990. In US Department of Energy/ 
contractors 10th annual Office Information Management confer- 
ence. A compendium of addresses, papers and reports. 319p. 
Order Number DE91015356. Source: OSTI; NTIS. 

In April of 1988 Boeing Computer Services Richiand (BCSR) es- 
tablished a project of find an electronic forms software package for 
use on the Hanford local area network. The network, which covers 
approximately 570 square miles, includes some 6,000 PCs operat- 
ing off 200 file servers. At that time there were only a handful of 
packages available. Initial evaluations failed to find a suitable prod- 
uct. By late 1988 about half a dozen new, PC-based products 
became available and BCSR did another evaluation. One package, 
though not perfect, did seem to stand out above ali the rest. A copy 
was obtained in January 1989, and from then through September 
BCSR tested and evaluated various versions of the product. In the 
end it was felt the product was not completely satisfactory so an 
RFI was published in October to get information on any new prod- 
ucts. In August of this year, the decision was finally made to 
purchase JetForm as the site standard E-forms package. Network 
implementation is planned for December. At that time the JetForm 
fill-in software will be accessible from any PC on the network. Even- 
tually, it is expected that all of the approximately 2,400 site forms 
that are adaptable to an electronic format will become E-forms. 


23352 (CONF-9010304—, pp. 14, Paper 28) Software man- 
agement plans. Lawrence Livermore National Lab., CA (United 
States). [1990]. From 10. U.S. DOE contractors annual office infor- 
mation management conference; New Orleans, LA (United States); 
24-26 Oct 1990. In US Department of Energy/contractors 10th an- 
nual Office Information Management conference. A compendium of 
addresses, papers and _ reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

This section consists of reports from US Department of Energy 
installations and contractors on their software management plans. 
The reports are in the form of a questionnaire containing the fol- 
lowing questions: (1) What software management plants have you 
implemented at your site in response to DOE order 1330.1C, 


COMPUTER SOFTWARE MANGEMENT, dated 11/12/90? (2) 
What other software management plant are implemented or 
planned at your site? (3) What was the impact of implementing 
these plans? (4) What benefits resulted from implementation of 
these plans, or what results are expected? 


23353 (CONF-9104189-2) Stationary second-degree itera- 
tive methods and recurrences. Kincaid, D.R.; Young, D.M. Texas 
Univ., Austin, TX (United States). Center for Numerical Analysis. 
Feb 1991. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER25048. (CNA-250). From 
IMACS symposium on iterative methods in linear algebra; Brussels 
(Belgium); 2-5 Apr 1991. Order Number DE92015132. Source: 
OSTI; NTIS; GPO Dep. 

The basic theory of stationary second-degree iterative methods 
is presented from the point of view of recurrences. Recurrences 
are encountered in the development of expressions for the spectral 
radii and for various norms associated with linear stationary itera- 
tive methods. We show that many of these recurrences are special 
cases of a single general recurrence and that its closed-form solu- 
tion leads to these expressions. Citations are given showing where 
the expressions occur in the theory of iterative methods. 


23354 (CONF-9205152-1) An object-based interviewing 
system. Tonn, B. (Oak Ridge National Lab., TN (United States)); 
Goeltz, R.; Chiang, Tai-Lun. Oak Ridge National Lab., TN (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Computing 
for the social sciences conference; Ann Arbor, Mi (United States); 
4-7 May 1992. Order Number DE92013422. Source: OSTI; NTIS; 
GPO Dep. 

Oak Ridge National Laboratory (ORNL) has developed an 
object-based interviewing system (OBIS). The key design feature is 
that each survey question is a function, which is treated as an in- 
dependent object. The Survey Manager (SM) module maintains a 
stack of questions and calls each question function when directed. 
Each question, when called, calls the Interaction Facility (IF) to set 
up the appropriate screen. This modular approach to automated 
survey design offers maximum flexibility for system development 
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and maintenance. The software is written in Common Lisp and cur- 
rently runs on Symbolics and VAX computers. The Bureau of Labor 
Statistics is funding a project to use OBIS to automate the Current 
Population Survey (CPS), an expenditure survey, and questions 
about intrashousehold communication to collect data to study com- 
munication and proxy response error. 


23355 (DOE/ER/25030-T1) New approaches to linear and 
nonlinear programming: Final technical report, January 1, 
1987—December 31, 1989. Murray, W.; Saunders, M.A. Stanford 
Univ., CA (United States). Dept. of Operations Research. Mar 
1990. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-87ER25030. Order Number DE92014086. 
Source: OSTI; NTIS; GPO Dep. 

During the last twelve months, research has concentrated on 
barrier- function methods for linear programming (LP) and 
quadratic programming (QP). Some ground-work for the application 
of barrier methods to nonlinearly constrained problems has also 
begun. In our previous progress report we drew attention to the dif- 
ficulty of developing robust implementations of barrier methods for 
LP. We have continued to refine both the primal algorithm and the 
dual algorithm. We still do not claim that the barrier algorithms are 
as robust as the simplex method; however, the dual algorithm has 
solved all the problems in our extensive test set. We have also 
gained some experience with using the algorithms to solve aircrew 
scheduling problems. 


23356 (DOE/ER/25030-T2) New approaches to linear and 
nonlinear programming: Progress report, 1, 1988— 
December 31, 1988. Murray, W.; Saunders, M.A. Stanford Univ., 
CA (United States). Dept. of Operations Research. Sep 1988. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER25030. Order Number DE92014095. Source: 
OSTI; NTIS; GPO Dep. 

This report describes technical progress during the past twelve 
months on DOE Contract DE-FG-87ER25030 and requests support 
for the third year. The project involves study of the theoretical 
properties and computational performance of techniques that solve 
linear and nonlinear programs by means of nonlinear transforma- 
tions. The group at the Systems Optimization Laboratory (SOL) 
were the first to recognize the connection between Karmarkar’s 
projective method and the logarithmic barrier method. It is now 
generally recognized that essentially all interior-point methods for 
linear programming inspired by Karmarkar’s method are closely re- 
lated to application of Newton's method to a sequence of barrier 
functions. Each barrier function is defined from the objective func- 
tion and a barrier term that is infinite along the boundary of the 
feasible region. As the weight on the barrier term is reduced to 
zero, the solution of the subproblem becomes closer to the solution 
of the original problem. 


23357 (DOE/ER/25048—4) Parallel supercomputing: Ad- 
vanced methods, algorithms and software for large-scale 
problems: Progress report, April 1991—April 1992. Carey, G.F.; 
Young, D.M. Texas Univ., Austin, TX (United States). Apr 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-87ER25048. Order Number DE92014236. Source: 
OSTI; NTIS; GPO Dep. 

Research has continued with excellent progress and new results 
on methodology and algorithms. We have also made supporting 
benchmark application studies on representative parallel computing 
architectures. Results from these research studies have been re- 
ported at scientific meetings, as technical reports and as journal 
publications. A list of pertinent presentations and publications is at- 
tached. The work on parallel element-by-element techniques and 
domain decomposition schemes has developed well. In particular, 
we have focused on the use of finite element spectral methods (or 
high p methods) on distributed massively parallel systems. The 
approach has been implemented in a prototype finite element pro- 
gram for solution of coupled Navier Stokes flow and transport 
processes. This class of problems is of fundamental interest and 
basic to many “grand challenge” type problems for which parallel 
supercomputing is warranted. 


23358 (ESTSC—000139CY00100) NIKE3D: Static & dynamic 
response of 3d solids. Ferencz, R. (Lawrence Livermore National 


ERA Vol. 17, No. 8 411 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


Lab., CA (United States)); Hallquist, J.O. Lawrence Livermore Na- 
tional Lab., CA (United States). 1 Jul 1984. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(NESC—9725). Source: ESTSC. 

Description: CRAY1; CTSS; FORTRAN 77; 1 Mag Tape. 

NIKESD is a vectorized, fully implicit, three dimensional, finite el- 
ement program for analyzing the finite strain, static and dynamic 
reponse of inelastic solids, shells, and beams. Capabilities cur- 
rently available include sliding interfaces, body force loads due to 
base acceleration, body force loads due to spinning (geometry de- 
pendent), concentrated nodal loads, pressure boundary conditions 
(geometry dependent), displacement boundary conditions, thermal 
stresses, plotfile generation, and problem restart. Elastic, or- 
thotropic elastic, elastic-plastic, thermo-elastic-plastic, soil and 
crushable foam, linear viscoelastic, thermo-orthotropic elastic, and 
thermo-elastic-creep material models are implemented. 


23359 (ESTSC—000164D0VAX00) ANJES5.40: VAX VMS IBM 
NJE protocol emulator. Raffenetti, R.C. (Argonne National Lab., 
IL (United States)); Osudar, J. Argonne National Lab., IL (United 
States). 1 Jun 1990. Sponsored by Argonne National Lab., IL 
(United States). DOE Contract W-31109-ENG-38. (NESC-972). 
Source: ESTSC. 

Description: DEC VAX; VMS 5.0 or later; VAX FORTRAN (98%) 
and MACRO (2%); 1 Mag Tape. 

The IBM specific FORTRAN and assembly language subroutines 
are not required for ANJE communication operations. They are put 
into a library on the IBM machine and used only with special appli- 
cations requiring data conversion. Distributed images are linked 
with VMS 5.1-1. Information related to using ANJE5.40 under VMS 
4 is available in the Manager's Guide. The Argonne NJE (Network 
Job Entry) communications software allows VAX/VMS systems to 
participate in a standard IBM peer-to-peer network and communi- 
cate with IBM computers with the VWRSCS, MVS/JES2, MVS/ 
JES3, or VSE/POWER operating systems or with CDC computers 
having the NJEF product by emulating the NJE protocol. The emu- 
lator has limited routing capability and forwards received files and 
messages to other nodes connected to it via DECnet. DECnet 
client nodes implementing the NJE system receive full NJE user 
services via the routing node including access to BiTnet. All mem- 
ber nodes of VAX clusters involved in the NJE domain receive full 
NJE services as well. The emulator’s capabilities include immedi- 
ate transfer of commands and messages and queued transfer of 
standard print and punch files. Jobs can be sent from VMS for ex- 
ecution at any node with batch services. The emulator receives 
files into user designated subdirectories. Two applications are dis- 
tributed with ANJE. One is an RFC822-conforming interface that 
enables users of the VMS Mail Utility and either VM/SP NOTE or 
the IBM PROFS mail to exchange electronic mail. VMS Mail Utility 
users can also exchange electronic mail with users of BITnet. The 
other application is an emulator for the IBM Bulk Data Transfer 
product and IBM NETDATA protocol that enables transmission and 
reception of arbitrary sequential files with or without character 
translation. Data conversion subroutines are provided to aid users 
in converting their data from the binary format of one machine to 
that of the other. 


23360 (ESTSC—000324C760000) EQ3/6: Geochemical mod- 
eling of aqueous systems. Wolery, T.J. (Lawrence Livermore 
National Lab., Livermore, CA (United States)). Lawrence Livermore 
National Lab., CA (United States). 1 Feb 1979. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (NESC-—886). Source: ESTSC. 

Description: CDC7600; SCOPE 2.1.5 (CDC7600); FORTRAN 
Extended 4.8; 1 Mag Tape. 

The program is written in FORTRAN 66, but FORTRAN 77 com- 
patible. Central memory must be preset to zero when running EQ6. 
The EQ3/6 release 3230B software package is a set of computer 
programs and supporting data files, used in modeling aqueous 
geochemical systems. The two main programs are EQ3NR and 
EQ6. EQ3NR is a geochemical aqueous speciation-solubility 
program which models the thermodynamic state of an aqueous so- 
lution by calculating the distribution of aqueous species, such as 
simple ions, ion-pairs, and aqueous complexes. The EQ6 program, 
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which must be initialized by an EQ3NR calculation, computes ei- 
ther reaction paths of reacting aqueous systems or heterogeneous 
equilibrium with fixed masses of chemical elements. Two auxiliary 
programs, MCRT and EQTL, are included in the package. MCRT is 
a database building program used to process thermodynamic input 
data files into a form suitable for the EQ3/6 thermodynamic data- 
base and to perform temperature extrapolation of 25 degree C 
data. The primary data file that supports EQ3/6 contains thermody- 
namic data corresponding to the temperatures 0, 25, 60, 100, 150, 
200, 250, and 300 degrees C, a pressure of 1.013 bar (1 atmos- 
phere) up to 100 degrees C, the steam/liquid water equilibrium 
pressure at higher temperatures, and other necessary supporting 
data. EQTL, a database preprocessor, reads this primary data file, 
checks each reaction for mass and charge balance, fits interpolat- 
ing polynomials to all data on temperature grids, and reformats the 
data into suitable form in three secondary data files read directly 
by EQ3NR or EQ6. 


23361 (ESTSC—000336CYOMP01) GRAFITI3.1: INEL 2- 
Dimensional Graphics & Data Manipulation Program. Streit, 
J.E. (INEL, Idaho Falls, ID (United States)); Baltzer, T.T.; Olsen, 
J.R. EG and G Idaho, Inc., Idaho Falls, ID (United States). 11 Mar 
1992. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-761D01570. Source: ESTSC. 

Description: CRAY X-MP; UNICOS; C (98%) and FORTRAN 77 
(2%); One magnetic tape. 

GRAFITI3.1 uses the Computer Associates International, Inc. 
proprietary DISSPLA graphics solftware; this software is not in- 
cluded. GRAFITI is the graphics utility within SAGA, the INEL 
Scientific Analysis and Graphics Applications software for the Cray. 
It is a command-driven plotting package that allows the user to 
create presentation quality, two-dimensional graphs, contours, and 
three-dimensional surface plots, either interactively or in batch 
mode. The user can merge data sets, fix bad data points, and ma- 
nipulate data using any of the built-in trigonometric or arithmetic 
functions. GRAFITI accepts input data as an ASCII file or an INEL 
Common Data Format (CDF) file created with the CDI library. 
GRAFITI can create a metafile to produce plots on the Versatec or 
imagen plotters or on 35mm film. The FORTRAN-to-C binding to 
the CDI library routines to allow CDF files to be created, read, and 
written from any FORTRAN program is provided by the F2CMUX 
library of routines which is included. 


23362 (ESTSC—000379D881000) RANCHMD: Radionuclide 
migration geologic media. Patry, J. (Swiss Federal Inst. for Reac- 
tor Research, CH-5303 Wuerenlingen (Switzerland)); Hadermann, 
J. Schweizerische Interessengemeinschaft zur Wahrnehmung 
gemeinsamer Interessen an der Entwicklung Nuklearer Technolo- 
gien (IGNT), Wuerenlingen (Switzerland). 1 Feb 1985. Sponsored 
by National Endowment for the Arts, Washington, DC (United 
States). (NESC-NEA0843). Source: ESTSC. 

Description: DEC VAX8810; VMS V5.3; FORTRAN 77; 1 Mag 
Tape. 
One-dimensional transport of radionuclide chains through layered 
geological media, taking into account longitudinal dispersion, con- 
vection and retention. 


23363 (ESTSC—0003811356500) ORSEF2,ORSEF3: Desali- 
nation plant design. Friedrich, R.O. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). 1 
Oct 1971. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (NESC—9481). Source: ESTSC. 

Description: IBM360/65; MACHINE DEPENDENT; FORTRAN IV; 
1 Mag Tape. 

ORSEF2 and ORSEFS were written for conceptual design stud- 
ies of multistage flash evaporation desalination plants. ORSEF2 is 
a revised version of ORSEF, employing a steel shell with one brine 
level as designed by FLUOR Corporation. The plant designed by 
the ORSEF2 code contains a brine heater, a heat recovery section, 
and a heat reject section. The seawater feed is heated by passing 
through the curves of the heat reject, heat recovery and brine 
heater, successively. The plant designed by the ORSEF3 code has 
two brine trays and a concrete shell. The output from each pro- 
gram contains all pertinent plant operating parameters along with a 
detailed cost estimate. Stage-by-stage parameters are calculated, 
along with a detailed cost analysis of the plant components. 





23364 §(ESTSC—0004091036000) TRIDENT: 2d multigp trans- 
port triangular mesh. Seed, T.J. (Los Alamos National Lab., NM 
(United States)); Miller, W.F.Jr.; Brinkley, F.W.Jr. Lawrence Liver- 
more National Lab., CA (United States). 1 Mar 1977. Sponsored by 
USDOE, Washington, DC (United States). (NESC—741). Source: 
RADIATION SHIELDING INFORMATION CENTER. 

Description: IBM360; OS/360 MVT; FORTRAN IV and IBM360 
Assembler; ; 1 mag : 

Subroutines DOPC, CRED, CRIT, SEEK, REED, and RITE were 
written according to the Committee on Computer Code Coordina- 
tion (CCCC) standards (reference 2). The CCCC subroutines 
included with the package are not the most efficient, but they will 
suffice to execute the program. Each installation should supply 
CCCC routines for their particular system. TRIDENT solves the 
two-dimensional, multigroup transport equations in rectangular (x-y) 
and cylindrical (r-z) geometries using a regular triangular mesh. 
Regular and adjoint, inhomogeneous and homogeneous (keff and 
eigenvalue search) problems subject to vacuum, reflective, white, 
or source boundary conditions are solved. General anisotropic scat- 
tering is allowed and anisotropic distributed sources are permitted. 


23365 (ESTSC—000413MNFRM00) MGAS: METC-Gasifier 
Advanced Simulation Model. Syamial, M. (EG and G, W.A.S.C. 
Inc., Morgantown, WV (United States)); Bissett, LA. USDOE Mor- 
gantown Energy Technology Center, WV (United States). 1 Jan 
1992. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC21-90MC26328. Source: ESTSC. 

Description: MAINFRAMES; Tested under VMS and UNIX; 
FORTRAN-77 with certain VAX extensions.; 2 5.25 Diskettes. 

The code is written in FORTRAN-77, but some VAX extensions, 
such as NAMELIST input, have been used. On most computers, 
these extensions are available and, hence, the code will run with- 
out any modifications. MGAS is a mechanistic model for describing 
the transient operation of coflow, counterflow, or fixed-bed gasi- 
fiers. The model describes the gasifier in one or two dimensions 
and can simulate the addition, withdrawal, or recycle of gas and 
solids at multiple locations in the bed. 


23366 (ESTSC—0004231037000) SEAM1: Stirling engine 
analysis RIOS solution. Heames, T.J. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States). 1 Sep 
1982. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (NESC—9943). Source: ESTSC. 

Description: IBM370; OS/MVT,MVS; FORTRAN IV; 1 Mag Tape. 

SEAM1 is a general-purpose program for analyzing the perfor- 
mance of a Stirling engine. It is based on a program orginally 
developed by P.A. Rios. 


23367 (ESTSC—0004251036000) AIREK Ill: Numerical solu- 
tion Cohen equation. Blue, L.R. (Atomics International, Canoga 
Park, CA (United States)); Hoffman, M. Atomics International Div., 
Canoga Park, CA (United States). 1 Aug 1963. Sponsored by US- 
DOE, Washington, DC (United States). (NESC—121). Source: 
ESTSC. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. 

AIREK Ill finds the numerical solution to the space-independent 
reactor kinetics equations based on the method developed by E.R. 
Cohen. Input and output are simplified and the power, inverse pe- 
tiod, feedbacks, and precursors are displayed graphically. 


23368 (ESTSC—000426CY00000) VODE: Variable coefficient 
ODE solver. Brown, P.N. (Lawrence Livermore National Lab., CA 
(United States)); Hindmarsh, A.C.; Byrne, G.D. Lawrence Liver- 
more National Lab., CA (United States). 1 Jun 1988. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (NESC-675). Source: ESTSC. 

Description: CRAY; UNICOS 5.0 (CRAY), VMS 5.2 (DEC FOR- 
TRAN 77; 1 Mag Tape. 

Both a single-precision version (SVODE) for long word-length 
machines and a double-precision version (DVODE) for short word- 
length machines are included. VODE is a package of subroutines 
for the numerical solution of the initial-value problem for systems of 
first-order ordinary differential equations. The package can be used 
for either stiff or nonstiff systems. In the stiff case, the Jacobian 
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matrix is treated as full or banded. An algorithm is included for sav- 
ing and reusing the Jacobian matrix ubder certain conditions. If 
storage is limited, this option may be supressed. 


23369 (ESTSC—000426MNFRMO0) VODE: Variable coeffi- 
cient ODE solver. Brown, P.N. (Lawrence Livermore National 
Lab., CA (United States)); Hindmarsh, A.C.; Byrne, G.D. Lawrence 
Livermore National Lab., CA (United States). 1 Jun 1988. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (NESC-675). Source: ESTSC. 

Description: MAINFRAMES; UNICOS 5.0 (CRAY), VMS 5.2 
(DEC FORTRAN 77; 1 Mag Tape. 

Both a single-precision version (SVODE) for long word-length 
machines and a double-precision version (DVODE) for short word- 
length machines are included. VODE is a package of subroutines 
for the numerical solution of the initial-value problem for systems of 
first-order ordinary differential equations. The package can be used 
for either stiff or nonstiff systems. In the stiff case, the Jacobian 
matrix is treated as full or banded. An algorithm is included for sav- 
ing and reusing the Jacobian matrix ubder certain conditions. If 
storage is limited, this option may be supressed. 


23370 (ESTSC/NRC—000105DGMV100) UPDATE: Program 
to update Fortran source files. Kirk, B.L. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Jan 1989. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Administration. 
Source: ESTSC. 

Description: DGC MV1000; MVS; FORTRAN; 2 5.25 Diskettes. 

UPDATE is a FORTRAN source file manipulator which allows 
the editing of source files without entering an editor program. It 
runs interactively on the Data General MV computers and may be 
adapted to run on an IBM interactive system. 


23371 (ESTSC/NRC—0001051308100) UPDATE: Program to 
update Fortran source files. Kirk, B.L. (Oak Ridge National Lab., 
TN (United States)). Oak Ridge National Lab., TN (United States). 
1 Jan 1989. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Administration. Source: 
ESTSC. 

Description: IBM3081; MVS; FORTRAN; 1 5.25 Diskette. 

UPDATE is a FORTRAN source file manipulator which allows 
the editing of source files without entering an editor program. It 
runs interactively on the Data General MV computers and may be 
adapted to run on an IBM interactive system. 


23372 (ESTSC/NRC—0001071303300) TACT-Illl: Transport of 
radioactivity from a reactor core. Killough, G.G. (Oak Ridge Na- 
tional Lab., TN (United States)); Begovich, C.L.; Sjoreen, A.L.; Bell, 
L.W. Oak Ridge National Lab., TN (United States). 1 May 1983. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Reactor Regulation. Source: 
ESTSC. 

Description: 1BM3033; IBM OS/MVS JES2 system; FORTRAN 
IV; 1 Mag Tape. 

TACT-Ill (an acronym for Transport of Activity) is one of a series 
of codes developed for the purpose of evaluating the mitigating ef- 
fects of engineered safety features. It has been applied to analyses 
of light water reactors with a data base consisting of iodines and 
noble gases. TACT-III is a computational vehicle for representing a 
mathematical model by a system of ordinary differential equations 
and calculating a numerical solution of the differential equations. It 
is not a model, itself, nor is it tied to a fixed set of source terms or 
other parameter values. 


23373 (ESTSC/NRC—000108DOVAX00) DOSFACTER I: 
Dose-rate conversion factors for exposure to photons. Kocher, 
D.C. (Oak Ridge National Lab., TN (United States)). Oak Ridge 
National Lab., TN (United States). 1 Aug 1981. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office for Analysis and Evaluation of Operational Data. (CCC—400). 
Source: ESTSC. 

Description: DEC VAX; VMS; Fortran IV; 2 Mag Tapes. 

This software package also contains both documentation and 
software for DOSDAT DATA: Dose rate conversion factors calcu- 
lated with DOSFACTOR for external exposure for 240 radionuclides 
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of importance in routine releases from fuel cycle facilities. DOS- 
FACTER Il is a revision of the DOSFACTER code. It estimates 
dose rate conversion factors for exposure to photons and electrons 
emitted by radionuclides dispersed in the environment. The 
exposure modes considered are immersion in contaminated air, im- 
mersion in contaminated water, and irradiation at a height of 1 m 
above a contaminated ground surface. The source region for each 
exposure is assumed to be effectively infinite or semi infinite in ex- 
tent with a uniform radionuclide concentration throughout the 
source region. The dose rate factors are computed for a whole 
body dose and for a dose to 24 body organs. 


23374 (ESTSC/NRC-000110IBMPC00) SUPERDAN-PC: Cal- 
culates Danoff factor for spheres, cylinders & slabs. Knight, 
J.R. (Oak Ridge National Lab., TN (United States)). Oak Ridge Na- 
tional Lab., TN (United States). 1 Mar 1978. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Source: ESTSC. 

Description: IBM PC; PC-DOS; FORTRAN 77; 1 5.25 Diskette. 

SUPERDAN-PC computes the Dancoff factor which is used to 
determine the flux reduction in resonance integral calculations. This 
personal computer version was converted from the SC-4/ 
SUPERDAN IBM mainframe. 


23375 (ESTSC/NRC—0001111036000) PUDK: Fission prod- 
uct energy release. Dickens, J.K. (Oak Ridge National Lab., TN 
(United States)); Emery, J.F.; Love, T.A.; McConnell, J.W.; North- 
cutt, K.J.; Peelle, R.W.; Weaver, H. Oak Ridge National Lab., TN 
(United States). 1 Apr 1978. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. (DLC—74). Source: ESTSC. 

Description: IBM360; MACHINE DEPENDENT; Fortran; 1 Mag 
Tape. 
Measured results of delayed beta and gamma-ray spectra due to 
thermal-neutron fission of 239-Pu and 241-Pu. 


23376 (ESTSC/NRC—000113D078000) MESODIF-II: Variable 
trajectory plume segment model. Powell, D.C. (Pacific Northwest 
Lab., Richland, WA (United States)); Hegley, H.L.; Fox, T.D. Bat- 
telle Pacific Northwest Lab., Richland, WA (United States). 1 Mar 
1979. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Reactor Regulation. Source: 
ESTSC. 

Description: DEC VAX11/780; VMS; FORTRAN IV; 1 Mag Tape. 

MESODIF-II which embodies a variable trajectory plume segment 
atmospheric transport model, is designed to predict normalized air 
concentrations and deposition of radioactive, but otherwise non- 
reactive, effluents released from one or two levells over the same 
position in an xy-plane. In such a model, calculated particel trajec- 
tories vary as synoptic scale wind varies. At all sampling times, the 
particles are connected to form a segmented plume centerline. The 
lateral and vertical dimensions of the plume are determined by a 
parameterization of turbulence scale diffusion. The impetus for the 
development of this model arose from the need of the United 
States Nuclear Regulatory Commission to assess radiological ef- 
fects resulting from routine nuclear power reactor operations, as 
outlined in United States Nuclear Regulatory Guide 1.111. 


23377 (ESTSC/NRC—0001141036000) MEDLIST: Nuclear de- 
cay data for radionuclides. Kocher, D.C. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Aug 1977. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research. Source: ESTSC. 

Description: IBM360; MACHINE DEPENDENT; MACHINE DE- 
PENDENT; 1 Mag Tape. 

Radioactive decay data have many applications in the fields of 
medical practice and research, radiation protection and shielding, 
nuclear safety, environmental impact studies, and as reference 
standards. Since the data are a direct output of the leading evalua- 
tion group in the United States and will be revised and extended in 
the future, it is expected that this data set will assume the stature 
of standard reference data for the nuclear industry. The Nuclear 
Data Project (NDP) of ORNL has been providing the nuclear struc- 
ture community with recommended values of nuclear parameters 
since 1948. The computer file of radioactivity and nuclear structure 
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data used to prepare Nuclear Data Sheets (known as the Evalu- 
ated Nuclear Structure Data File (ENDSF)) can be combined with 
the needed atomic data to produce a listing of the atomic and nu- 
clear radiations emitted by radioactive nuclides. The MEDLIST data 
is such a listing. Data for 194 nuclides were published in Refer- 
ence 2. 


23378 (ESTSC/NRC—0001831303300) INREM Il: Estimating 
dose equivalent to mans organs from an inhaled,ingested ra- 
dionuclide. Killough, G.G. (Oak Ridge National Lab., TN (United 
States)); Dunning, D.E.; Pleasant, J.C. Oak Ridge National Lab., 
TN (United States). 1 Jun 1978. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Source: ESTSC. 

Description: IBM3033; MACHINE DEPENDENT; FORTRAN IV; 
1 Mag Tape. 

INREM li reads dosimetric and metabolic information about the 
radionuclides in a chain and calculates the resultant dose equiva- 
lent to various organs of a reference adult human following 
inhalation or ingestion of the first (or parent) nuclide of the chain. 
The ICRP Task Group Lung Model is used to estimate the deposi- 
tion and retention of inhaled particulates and their absorption into 
the blood and clearance into the Gl tract. A four-segment model of 
the Gl tract with first-order mass transport and absorption of activ- 
ity permits calculations of residence times of radionuclides in the 
tract and the dynamics of their assimilation from that site. Resi- 
dence times of activity in other organs are computed from retention 
functions that are linear combinations of decaying exponential func- 
tions. 


23379 (ESTSC/NRC—000345C760000) LEAF: Computer pro- 
gram to calculate fission product release. Lee, C.L. (Los 
Alamos National Lab., NM (United States)); Apperson, C.E.; Foley, 
J.E. Los Alamos National Lab., NM (United States). 1 Nov 1976. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research. (CCC— 
312). Source: ESTSC. 

Description: CDC7600; NOS 1.2-439F and CROS 2.87; FOR- 
TRAN IV and Compass, (replacement routines in Fortran IV are 
provided for Compass routines.);1 Mag Tape. 

None. LEAF is an analytic solution of the integrated containment 
building release problem. The program calculates the fission prod- 
uct inventory in a reactor containment building and in the 
containment building filters in addition to the integrated arbitrary ra- 
dioactive decay chains. 


23380 (ESTSC/NRC—0003461036000) LPGS: Code system 
for calculating radiation exposure. White, J.E. (Oak Ridge 
National Lab., TN (United States)); Eckerman, K.F. Oak Ridge Na- 
tional Lab., TN (United States). 1 Mar 1983. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. (CCC-—385). Source: ESTSC. 
Description: IBM360; OS/MVS; FORTRAN IV; 1 Mag Tape. 
LPGS was dveloped to calculate the radiological impacts result- 
ing from radioactive releases to the hydrosphere. The name LPGS 
was derived from the Liquid Pathway Generic Study for which the 
original code was used primarily as an analytic tool in the assess- 
ment process. The hydrosphere is represented by the following 
types of water bodies: estuary, small river, well, lake, and one- 
dimensional (1-d) river. LPGS is designed to calculate radiation 
dose (individual and population) to body organs as a function of 
time for the various exposure pathways. The radiological conse- 
quences to the aquatic biota are estimated. Several simplified 
radionuclide transport models are employed with built-in formula- 
tions to describe the release rate of the radionuclides. A tabulated 
user-supplied release model can be input, if desired. Printer plots of 
dose versus time for the various exposure pathways are provided. 


23381 (ESTSC/NRC—0003501037000) DOSDAT II-81: Dose- 
rate conversion factors for external exposure to photons and 
electrons. Kocher, D.C. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). 1 Aug 
1981. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). (DLC—79). Source: ESTSC. 

Description: IBM370; Machine Dependent; EBCDIC card im- 
ages; 1 Mag Tape. 





DOSDATII 81 contains recent modifications of the computer 
code DOSFACTER which was developed for the purpose of esti- 
mating dose-rate conversion factors for external exposure to 
photons and electrons emitted by radionuclides dispersed in the 
environment. A dose-rate factor can thus be regarded as a dose- 
equivalent rate per unit radionulcide concentration. For a given 
radionuclide, the dose-rate factors are constants which are 
determined by the radiation type (photons or electrons) and the en- 
ergies and intensities of the emitted radiations of that type, the 
mode of exposure, and the organ of the exposed individual or pop- 
ulation for which the dose-equivalent rate is desired. 


23382 (ESTSC/NRC—0003511036000) SEDONE: A computer 
code for simulating tidal-transient. Hetrick, D.M. (Oak Ridge Na- 
tional Lab., TN (United States)); Eraslan, A.H.; Patterson, M.R. 
Oak Ridge National Lab., TN (United States). 1 Feb 1979. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research. (CCC-345). 
Source: ESTSC. 

Description: IBM360; Machine Dependent; FORTRAN IV; 1 Mag 
Tape. 

SEDONE simulates fast-transient, one-dimensional hydrody- 
namic and three-layer, variable-size sediment concentration 
conditions in controlled rivers and tidal estuaries. The mathematical 
foundation of the model is based on a one-dimensional, discrete 
element formulation of the integral forms of the physical laws for 
(1) conservation of water mass, (2) second law of motion for water, 
and (3) conservation of sediment size-class mass. The model con- 
siders discrete-elements enclosed by the longitudinally divided 
segments along a river or an estuary and the approximately paral- 
lel planes that bound the three specified layers in the vertical 
direction consisting of (a) a stationary resident bed sediment layer, 
(b) a bed slurry sediment layer and (c) a suspended sediment 
layer. Different size classes of sediment with different physical 
properties can be considered. 


23383 (ESTSC/NRC—0003521036000) NFCLIST: Nuclear de- 
cay data for radionuclides. Kocher, D.C. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Aug 1977. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research. Source: ESTSC. 

Description: IBM360; MACHINE DEPENDENT; FORTRAN; 1 
Mag Tape. 

This report gives tabulations of the atomic and nuclear radiations 
emitted by 240 radionuclides. Most of the radionuclides are those 
expected to occur in routine releases of effluents from nuclear fuel 
cycle facilities. For each radionuclide are given the half life and 
recommended values for the energies, intensities, and equilibrium 
absorbed dose constants for each of the atomic and nuclear radia- 
tions. Also given are the daughter radionuclides produced and 
recommended values for decay branching ratios, where applicable. 


The radioactivity decay chains and branching ratios are in diagram 
form. 


23384 (ESTSC/NRC—0003531036000) CONDOS Il: Display 
status tool for estimating radiation doses. O’Donnell, F.R. (Oak 
Ridge National Lab., TN (United States)); Kocher, D.C.; Burke, 
O.W.; Clark, F.H. Oak Ridge National Lab., TN (United States). 1 
Nov 1981. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
(CCC-416). Source: ESTSC. 

Description: IBM360; VMS; FORTRAN IV; 1 Mag Tape. 

CONDOS Ii is designed for use in calculating radiation dose 
equivalents to man during the life span of a radioactive consumer 


product, the methodology can also be used as a general tool for 
radiation dose calculations. 


23385 (ESTSC/NRC—0003541036000) KDDK: Delayed beta- 
and gamma-ray production. Dickens, J.K. (Oak Ridge National 
Lab., TN (United States)); Love, T.A.; McConnell, J.W.; Emery, 
J.F.; Northcutt, K.J.; Peelle, R.W.; Weaver, H. Oak Ridge National 
Lab., TN (United States). 1 Aug 1978. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. (DLC—61). Source: ESTSC. 
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Description: IBM360; Machine Dependent; BCD card images; 1 
Mag Tape. 

The data are from an experiment and were not generated by 
another computer code. The energy group structures and time (fol- 
lowing fission) groups were chosen for experimental reasons. The 
data are given as spectral distributions, differential cross-section 
values, and beta-ray energy intervals. Counting time intervals 
range from 1 second for times-after-fission < 6 sec to 4000 sec for 
times-after-fission 10 4 sec. The data was obtained during the 
course of a program to measure the total energy-release rates fol- 
lowing shutdown of a uranium-fueled reactor. They are the 
intermediate data, integrated and summed together to get the infor- 
mation desired by the funding agent, NRC. The spectral data are 
considered to be a bonus coming from the method chosen to get 
the desired results. They are the original set of data and do not su- 
percede any other data set. 


23386 (ESTSC/NRC—0003551303300) BWR-LTAS: A boiling 
water reactor. Harrington, R.M. (Oak Ridge National Lab., TN. 
(United States)); Fuller, L.C. Oak Ridge National Lab., TN (United 
States). 1 Feb 1985. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). (CCC-—485). Source: 
ESTSC. 

Description: IBM3033; MACHINE DEPENDENT; FORTRAN 77; 
1 Mag Tape. 

BWR-LTAS performs studies of specific accident sequences 
Brown's Ferry Unit One: Station blackout, small break LOCA pri- 
mary injection, loss of decay heat removal, loss of vessel water 
injection, and anticipated transient without scram. 


23387 (ESTSC/NRC—000357C000000) DASH-FP: A multi 
component tim tt concentration diffusion. Apperson, 
C.E.Jr. (Los Alamos National Lab., NM (United States)); Car- 
ruthers, L.M.; Shinn, J.F.; Lee, C.E. Los Alamos National Lab., NM 
(United States). 15 Mar 1979. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Source: ESTSC. 

Description: CDC; NOS; FORTRAN; 1 Mag Tape. 

Recognizing that graphics hardware and software are usually 
unique to a particular installation the graphics package in DASH- 
FP can be readily deleted without affecting the remainder of the 
code. The program DASH-FP calculates the transient concentration 
of multiple diffusing specie with radioactive decay. 


23388 (ESTSC/NRC—0003581036000) SFACTOR: Computer 
code for calculating dose equivalent to a target organ. Dun- 
ning, D.E. (Oak Ridge National Lab., TN. (United States)); 
Pleasant, J.C.; Killough, G.G. Oak Ridge National Lab., TN (United 
States). 1 Nov 1977. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research. (CCC-310). Source: ESTSC. 

Description: IBM360; Machine Dependent; PL/I; 1 Mag Tape. 

SFACTOR was developed to estimate the average dose equiva- 
lent to each of a specified list of target organs of man per 
microcurie-day residence of an internally deposited radionuclide in 
given source organs. 


23389 (ESTSC/NRC—0003591036000) IODES: Code for 
calculating the estimation of dose. Kocher, D.C. (Oak Ridge Na- 
tional Lab., TN (United States)). Oak Ridge National Lab., TN 
(United States). 1 Nov 1979. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. (CCC—365). Source: ESTSC. 

Description: IBM360; VMS; FORTRAN IV; 1 Mag Tape. 

IODES is a dynamic linear compartment model of the global 
iodine cycle which estimates long-term doses and dose commit- 
ments to the world population from releases of 1291 to the 
environment. The global environment is divided into different com- 
partments comprising the atmosphere, hydrosphere, lithosphere, 
and terrestrial biosphere. The global transport of iodine is de- 
scribed by means of time-invariant fractional transfer rates between 
the environmental compartments. The fractional transfer rates for 
1291 are determined primarily from available data on compartment 
inventories and fluxes for naturally occurring stable iodine and from 
data on the global hydrologic cycle. The dose to the world popula- 
tion is estimated from the calculated compartment inventories of 
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1291, the known compartment inventories of stable iodine, a path- 
way analysis of the intake of iodine by a reference individual, dose 
conversion factors for inhalation and ingestion, and an estimate of 
the world population. For an assumed constant population of 12.21 
billion beyond the year 2075, the estimated population dose com- 
mitment is 2 x 105 man-renvCi. 


23390 (ESTSC/NRC/R-000024IPCATO0) FEMWATER/BLT: 
Water or waste transport in soil. Sullivan, T.M. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Suen, C.J. Brookhaven 
National Lab., Upton, NY (United States). 1 Jul 1989. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation. (NESC—1144). 
Source: ESTSC. 

Description: IBM PC/AT; MS-DOS 3.1, PC-DOS 4.0.; FORTRAN 
77; Three Flexible Diskettes. 

FEMWATER, BLT is used to model release and transport of con- 
taminants from wastes stored in metallic containers in saturated or 
unsaturated soil systems including low-level waste disposal sites. 
Both programs provide two-dimensional, time-dependent, finite- 
element analyses. FEMWATER calculates water velocity, moisture 
content, and pressure head in unsaturated/saturated porous media. 
BLT, a modification of the FEMWASTE code, predicts container 
degradation, waste form leaching, and radionuclide migration in un- 
saturated porous media. Container degradation models include 
pitting and general corrosion. The leaching model predicts releases 
based on one of three processes: surface wash-off, diffusion, and 
dissolution. An auxiliary program, REDIMGRD, is included which 
redimensions the finite-element grid produced by FEMWATER for 
the BLT transport calculation. 


23391 (ESTSC/NRC/R-000365IBMPCO00) FEP 4.0: Fault- 
tree, Event tree, & P&ID Editors. Russell, K.D. (EG and G Idaho 
Inc., Idaho Falls, ID (United States)); Robinson, R.C. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Idaho National Engi- 
neering Lab. 1 Mar 1992. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Source: ESTSC. 

Description: IBM PC; IBM/Microsoft DOS version 3.3 
orMODULA-2; 2 5.25 Diskettes. 

This software uses the Media Cybernetics HALO graphical sup- 
port routines. The run times are included with the software and can 
be distributed with the software as a license has been acquired. 
SOURCE CODE IS NOT AVAILABLE. FEP4.0 is a program devel- 
oped to provide a common access to a suite of graphical tools 
developed for performing Probalistic Risk Assessment (PRA). 
These tools include the graphical event tree, fault tree, and P and 
ID editors. The event tree editor allows the analyst to construct and 
modify graphical event trees. The fault tree editor allows the user 
to construct and modify graphical fault trees. The P and ID editor 
allows the user to construct and modify plant drawings. These 
drawings can then be used to document the modeling used in a 
PRA. 


23392 (ETDE/JP-mf-92526112, pp. 300-301) Basin reserach 
on drilling technology.: Basic research on well control. Onoe, 
Y. (Japan Natinal Oil Corp., Tokyo (Japan)); Okada, T. Japan Na- 
tional Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). 
In Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

It was intended to develop a well control program purposed for 
establishing a safe and efficient drilling method. The plan was par- 
ticipated by eleven companies, with the research period lasting 
from October 1989 until April 1992. A prototype program was dis- 
tributed at the end of Phase |. Our laboratory is in the process of 
verifying this program, and planning to improve the site application 
part of the program. The work contains continuation of develop- 
ment of the prediction process in the kick control; addition of 
functions to the shallow gas kick; addition of functions to the oil 
base mud, expansion of the data base, addition of editing function 
to the advice file; and the initialization relating to acquiring and pro- 
cessing the automatic data at rig sites. A case study of the 
distributed program, and verification of the well control and experi- 
mental field are scheduled. 1 fig. 
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23393 (EUR-13013/1, pp. 59-76) Use of stochastic meth- 
ods in simulation of atmospheric transfer. Robeau, D. (CEA 
Centre d'Etudes Nucleaires de FONTENAY-AUX-ROSES 92 (FR). 
Inst. de Protection et de Surete Nucleaire). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (CONF- 
9005113—: Seminar on methods and codes for assessing the 
Offsite consequences of nuclear accidents, Athens (Greece), 7-11 
May 1990). In Methods and Codes for Assessing the off-site Con- 
sequences of Nuclear Accidents. Volume 1. 612p. Order Number 
DE92527023. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a mathematical work whose objectives were 
to give practical method of resolution of the advection-convection 
equation using a stochastic method of resolution: a classical 
method of MONTE CARLO is applied to discretized form of the 
advection-convection or transfer equation, but the determination of 
the optimum meshes and optimum time steps are determined us- 
ing the mathematical results of the study of the stochastic form of — 
the transfer equation. This paper is only a practical overview of 
these mathematical studies. The principal results obtained have 
permitted to build a computer code. 


23394 (KCP-613-4703) An exponential curve fitting prob- 
lem with data having near infinite slope close to the origin. 
Dixon, L.L. Jr. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. May 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE92015159. Source: OSTI; NTIS; 
GPO Dep. 

When an attempt is made to fit a curve through sharply rising 
data, slight deviations will generate large variations in the mode. 
The purpose of this paper is to discuss a procedure to fit a curve 
through exponentially behaved data that rises sharply near the ori- 
gin. 


23395 (K/DSRD-444, pp. 1.1-1.58) Review of the research 
in computer aided instruction. Oak Ridge K-25 Site, TN (United 
States). Jul 1990. In NALDA [Naval Aviation Logistics Data Analy- 
sis] CAI [computer aided instruction]. Recommendations for an 
advanced instructional model. 226p. Order Number DE91006831. 
Source: OSTI; NTIS. 

Computers are widely used and accepted today as a means for 
providing instruction in a variety of situations. However, only thirty 
years ago a researcher at IBM wondered if digital computers could 
be used to deliver training, and proceeded to develop the first in- 
structional program for computers. The concept of computer aided 
instruction (CAI) has been repeatedly demonstrated as being feasi- 
ble. Perhaps success has brought with it an unrealistic faith in CAI 
as the ultimate training method. The appropriate use of CAI lies 
somewhere between total rejection of CAl as dehumanizing the 
training process and total reliance on CAI for all training needs. 
CAI is not a static entity for all applications; there is more than one 
approach to CAI. Some approaches to developing and delivering 
CAI have proven to be more effective than others. The purpose of 
this report is to examine the research on computer aided instruc- 
tion to ascertain what makes effective CAI. Emerging trends cited 
in the literature suggest future directions in and refinement of the 
concept of CAI. Finally, considerations for the design of an ad- 
vanced CAI model are suggested. 


23396 (K/DSRD-444, pp. 2.1-2.37) Hypertext/hypermedia: 
Advanced technology for computer aided instruction. Oak 
Ridge K-25 Site, TN (United States). Jul 1990. In NALDA [Naval 
Aviation Logistics Data Analysis] CAl [computer aided instruction]. 
Recommendations for an advanced instructional model. 226p. Or- 
der Number DE91006831. Source: OSTI; NTIS. 
Hypertext/hypermedia (HT/HM) show great promise for 
widespread applicability to the problems associated with seeking 
and developing information on a computer. Hypertext is a relational 
database composed of nodes (chunks of data or data files) in which 
movement from one node to the next is made possible by links. 
Shneiderman and Kearsley (1989) state ‘the most common mean- 
ing of hypertext is a database that has active cross-references and 
allows the user to jump to other parts (nodes) of the database as 
desired.’ These active cross-references are defined as links (Con- 
klin, 1987). Conklin contends that machine-supported links are the 





essential feature of hypertext as these links contain the program- 
ming (invisible to the user) necessary to provide the capacity to 
jump from node to node. Links can be depicted on the screen as 
icons (symbols) or words. HT/HM will increasingly impact CAI 
(computer aided instruction), on-line manuals, and other training 
applications as software packages are enhanced. Empirical data to 
guide developers on the critical issues of cognitive instructional 
systems design will add stability to the development of HT/HM. 
Many training environments are already receiving benefits from HT/ 
HM. On-line maintenance manuals, diagnostic tools, and software 
documentation are examples of information seeking applications 
which demonstrate built-in benefit of HT/HM database structures 
such as providing direct and immediate display of information. New 
computer technology, which increases memory, storage capacity, 
and processing speed, will require a database structure capable of 
operating efficiently in this new environment. HT/HM has provided 
promising results in this area. The freedom to access information 
directly and immediately (regardless of the volume of the data), 
within a cognitive instructional systems design, makes HT/HM a 
noteworthy technology for the development of training packages. 


23397 (K/DSRD-444, pp. 3.1-3.36) Artificial intelligence: 
Implications for training. Oak Ridge K-25 Site, TN (United 
States). Jul 1990. In NALDA [Naval Aviation Logistics Data Analy- 
sis] CAl [computer aided instruction]. Recommendations for an 
advanced instructional model. 226p. Order Number DE91006831. 
Source: OSTI; NTIS. 

Al (artificial intelligence) has now been recognized as having re- 
alistic potential for applications in problem solving and is moving 
from being a research tool to being a viable commercial technol- 
ogy. Artificial intelligence has advanced the use of cognitive 
science techniques, influenced the training environment with the 
development of the expert system, and altered traditional computer 
aided instruction (CAI). The potential of cognitive science contribu- 
tions to intelligent computer aided instruction/intelligent tutoring 
system (ICAI/ITS) is great, but there is much to be determined 
about the application of cognitive science to the technology of 
ICAI/ITS. Most of the efforts have focused on the development of 
man-machine capabilities, and there is much needed development 
on the issues of learning and instruction. ICAVITS is more easily 
developed in a narrowly defined subject domain, like electronic re- 
pair, than in broader subject domains. Significant labor-intensive 
work and technical skills are required to encode the subject do- 
main knowledge and tutorial strategies. The introduction of the 
expert system or knowledge system is expected to transform the 
training environment. Complex skills will become easier to teach 
when users are assigned by expert programs. The feasibility of 
producing a fully developed ICAI/ITS is hampered by missing 
pieces and unproven factors. Development of standards for lan- 
guages and programming tools are critical to the achievement of 
the potential of ICAVITS. Standards for ICAVITS development and 
evaluation have yet to be established due to the lack of maturity of 
the technology. The components of ICAV/ITS (expert module, stu- 
dent module, and tutoring module) have been developed primarily 
as separate efforts and have not been integrated into a compre- 
hensive ICAVITS model. Each of these components requires 
further research, development, and standardization. 


23398 (K/DSRD-444, pp. 4.1-4.45) Embedded training sys- 
tems. Oak Ridge K-25 Site, TN (United States). Jul 1990. In 
NALDA [Naval Aviation Logistics Data Analysis] CAI [computer 
aided instruction]. Recommendations for an advanced instructional 
model. 226p. Order Number DE91006831. Source: OSTI; NTIS. 
One of the highest priorities in the Department of Defense is the 
efficient use of human resources. A method of increasing overall 
efficiency is to increase the productivity of personnel in the execu- 
tion of their tasks by developing methods whereby all 
computer-based systems teach the potential operators how to in- 
teract with them. Embedded training (ET) is suggested as this 
alternative instructional method. Literature has identified two ap- 
proaches to embedded training: integrated and concurrent. In the 
integrated approach, the training courseware is embedded into the 
applications software. Concurrent training is a variation on the 
theme of providing training during the use of applications software. 
In concurrent training, the computer-based training material resides 
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in its own program which is running alongside, or concurrent with 
the applications software. Embedded training can range from sim- 
ple ‘help’ assistance to a complete tutorial that teaches a novice 
how to use an applications package. A user can be led through a 
simulation exercise to practice using an applications package or re- 
ceive training only on request. Though embedded training can take 
many forms, three general approaches are help systems, tutoring 
systems, and simulations. A help system provides brief assistance 
to the user who may have forgotten how to perform a certain pro- 
cedure. A tutoring system provides more training to the user than a 
help system but still allows the user to toggle back to an applica- 
tion program. Simulations provide the user with an opportunity to 
practice an application program without altering live data. Embed- 
ded/concurrent training is a natural evolution of the automation of 
many work processes. When the workstation is a computer, use of 
the system for training is a logical and efficient approach with an 
added benefit that problems of skill transfer from the training envi- 
ronment to the work environment are reduced. 


23399 (K/DSRD-444, pp. 5.1-5.24) Instructional systems 
development: The impact of computer technology. Oak Ridge 
K-25 Site, TN (United States). Jul 1990. In NALDA [Naval Aviation 
Logistics Data Analysis] CAl [computer aided instruction]. Recom- 
mendations for an advanced instructional model. 226p. Order 
Number DE91006831. Source: OSTI; NTIS. 

In the past 20 years, the basic Instructional Systems Develop- 
ment (ISD) model has influenced the design and delivery of 
instruction in military, business, and industrial settings. Contribu- 
tions from cognitive psychology and information technologies have 
expanded possibilities for the design and delivery of instruction, 
and are currently reshaping some of the fundamental ISD con- 
cepts. This section presents a discussion of current applications of 
instructional systems development. An overview of developments 
in cognitive psychology, embedded training, artificial intelligence 
systems and hypertext/hypermedia and their impact on ISD is pre- 
sented. Finally, research implications of ISD are discussed in 
relationship to information processing technologies. 


23400 (K/DSRD-444, pp. 6.1-6.39) Advanced computer 
aided instruction model for the NALDA project. Oak Ridge K-25 
Site, TN (United States). Jul 1990. In NALDA [Naval Aviation 
Logistics Data Analysis] CAl [computer aided instruction]. Recom- 
mendations for an advanced instructional model. 226p. Order 
Number DE91006831. Source: OSTI; NTIS. 

The intent of the advanced Naval Aviation Logistics Data Analy- 
sis (NALDA) computer aided instruction (CAI) model is to make 
maximum use of instructional technology to provide NALDA system 
users with effective and cost-efficient training. The CAI model in- 
corporates features that distinguish it from more traditional CAI. 
The advanced CAI model is considerably more than an electronic 
page turner, which presents programmed text or technical manuals 
on-line. The user-courseware interactions prevent this ‘reading’ ef- 
fect. The complexity of an advanced CAI model requires that it be 
an interactive computer-based system, not text-based. Develop- 
ments in artificial intelligence are incorporated into the CAI model 
in several ways. Answer analysis routines are based on an under- 
standing of errors and some natural language processing 
techniques to ascertain a user's response in simulations. The gap 
between expert and novice knowledge guides the content develop- 
ment. CAI lessons are based on helping a novice develop an 
understanding of content that more closely approximates the con- 
tent knowledge of an expert. The knowledge, as represented by an 
expert, is the basis for establishing the hypertext portion of the CAI 
model, which conveys the declarative knowledge. The adaptive 
control features of the advanced CAI model utilize certain artificial 
intelligence features. Indeed, the software is making decisions 
about which instructional material to present next. The advanced 
CAI model does, however, stop short of incorporating the self- 
modifying features of some artificial intelligence approaches. At this 
time in the evolution of artificial intelligence, self-modifying features 
are still too experimental for use in the proposed CAI model. 


23401 (KFK-4979) ARBUS: A FORTRAN tool for generat- 
ing tree structure diagrams. Ferrero, C. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Hauptabteilung Ingenieurtech- 
nik); Zanger, M. Kernforschungszentrum Karlsruhe GmbH 
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(Germany). Inst. fuer Neutronenphysik und Reaktortechnik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projektbereich 
Heissdampfreaktor - Sicherheitsprogramm/Handhabungstechnik. 
Feb 1992. 49p. Order Number DE92528450. Source: OSTI; NTIS 
(US Sales Only); INIS. 

IBM 3090. 

The FORTRAN77 stand-alone code ARBUS has been designed 
to aid the user by providing a tree structure diagram generating 
utility for computer programs written in FORTRAN language. This 
report is intended to describe the main purpose and features of 
ARBUS and to highlight some additional applications of the code 
by means of practical test cases. (orig.). 


23402 (KlYal-90-7) MANY - the programm system of inter- 
active processing data of nuclear physics experiments. 1. 
Approach and structure. Zerkin, V.V. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1990. 17p. (in Russian). 
Order Number DE92630199. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Dialogical programmes package MANY for processing of 
experimental data is presented. The package gives universal pro- 
grammes of processing for users. One is tuned on requirements of 
users. Structure of package is discussed in this work: data of 
package system programmes, organization of data and quality in- 
formation, interface of system and application programmes and 
data. 7 refs.; 3 figs. 


23403 (LA-UR-92-1206) A simple neural network scheduler 
for real-time machine task scheduling. Gritzo, R.E. Los Alamos 
National Lab., NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9205141-3: Ideas in science and electronics 


(ISE) symposium, Albuquerque, NM (United States), 14 May 1992). 
Order Number DE92013547. Source: OSTI; NTIS; GPO Dep. 

The recent development of a new generation of automated ra- 
dionuclide assay equipment in our facility requires embedded 
software at each machine for the scheduling of sample assay 


tasks. The execution time requirements of real-time embedded 
software limit the complexity of the schedular software. By repre- 
senting the scheduling problem properly, a simple backpropagation 
neural network performs the scheduling function within the imposed 
requirements. Operational tests have demonstrated that the neural 
network schedular has met all development goals and is superior 
to the previous approaches. This paper describes the design and 
development of the neural network task scheduler. In addition, sev- 
eral aspects of the practical application of neural networks to 
real-world problems are discussed. 


23404 (LA-UR-92-1261) An adaptive algorithm for modify- 
ing hyperellipsoidal decision surfaces. Kelly, P.M. (New Mexico 
Univ., Albuquerque, NM (United States). Dept. of Electrical and 
Computer Engineering); Hush, D.R.; White, J.M. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9206102-5: International joint conference on neural net- 
works, Baltimore, MD (United States), 7-11 Jun 1992). Order 
Number DE92013540. Source: OSTI; NTIS; GPO Dep. 

The LVQ algorithm is a common method which allows a set of 
reference vectors for a distance classifier to adapt to a given train- 
ing set. We have developed a similar learning algorithm, LVQ-MM, 
which manipulates hyperellipsoidal cluster boundaries as opposed 
to reference vectors. Regions of the input feature space are first 
enclosed by ellipsoidal decision boundaries, and then these bound- 
aries are iteratively modified to reduce classification error. Results 
obtained by classifying the Iris data set are provided. 


23405 (LA-UR-92-1262) A one-class classifier for identify- 
ing urban areas in remotely-sensed data. Kelly, P.M. (New 
Mexico Univ., Albuquerque, NM (United States)); Hush, D.R.; 
White, J.M. Los Alamos National Lab., NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9205141-4: Ideas in science 
and electronics (ISE) symposium, Albuquerque, NM (United 
States), 14 May 1992). Order Number DE92013539. Source: 
OSTI; NTIS; GPO Dep. 
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For many remote sensing applications, land cover can be deter- 
mined by using spectral information alone. Identifying urban areas, 
however, requires the use of texture information since these areas 
are not generally characterized by a unique spectral signature. We 
have designed a one-class classifier to discriminate between urban 
and non-urban data. The advantage to using our classification 
technique is that principles of both statistical and adaptive pattern 
recognition are used simultaneously. This prevents new data that is 
completely dissimilar from the training data from being incorrectly 
classified. At the same time it allows decision boundary adaptation 
to reduce classification error in overlap areas of the feature space. 
Results will be illustrated using a LANDSAT scene of the city of Al- 
buquerque. 


23406 (LA-UR-92-1389) Results of the first UNICOS secu- 
rity survey. Christoph, G.G. Los Alamos National Lab., NM 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9204136-1: 29. semi-annual CRAY user group, Berlin (Germany), 
6-10 Apr 1992). Order Number DE92013429. Source: OSTI; NTIS; 
GPO Dep. 

At the Santa Fe CUG, in September 1991, a brief survey was 
distributed to attendees in order to begin developing a database of 
sites interested and active in using UNICOS security protections 
and features. Forty-two individuals attended a Security BOF ses- 
sion; their responses comprised about three-quarters of the 
forty-six sites (representing 62 installed machines) who completed 
and returned the survey questionnaire. Although the sample is 
clearly biased — most of those responding had already evidenced 
interest in security by attending the BOF — the broad range of 
sites, industrial and academic as well as government and military, 
that were represented was surprising. Fully 50% of the 62 installed 
machines were actively running UNICOS Secure Mode. This talk 
will provide an overview of the results of the survey, which will be 
repeated at least annually by the new Security MIG. A tabulation of 
the sites that have some experience with running Secure Mode 
UNICOS will be made available to all sites, in keeping with the goal 
of disseminating such hard-won experience with UNICOS security. 


23407 (MLM-3748) Operational surfaces for the rectangle 
and triangle. Silver, G.L. Mound, Miamisburg, OH (United States). 
1 Jun 1992. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-88DP43495. Order Number 
DE92015165. Source: OSTI; NTIS; GPO Dep. 

Operational surfaces for rectangles and the triangle with center 
point are illustrated. Equations are derived that interrelate response 
values for data in rectangular array. Equations for three- 
dimensional interpolation in the rectangular prism are included. 


23408 (NAL-TR-1094) Vector processing time chart 
analysis program (VTAP) simulation of vector processing com- 
puters. Miyoshi, H. (National Aerospace Laboratory, Tokyo 
(Japan)); Hatama, H.; Karube, Y. National Aerospace Lab., Chofu, 
Tokyo (Japan). Feb 1991. 27p. (In Japanese). Order Number 
DE92526016. Source: OSTI; NTIS (US Sales Only). 

The vector processing time chart analysis program (VTAP) is a 
software simulator used to simulate the vector processing (VP) se- 
ries and other similar computers. This simulator was developed to 
enhance compiler technologies and user programming skills, and 
also to advance data acquisition for the development of new vector 
computers. In this paper, the hardware and operations of the VP 
series computer are discussed, with the corresponding VTAP func- 
tions and simulation contents being explained. VTAP simulation 
accuracy is investigated by comparing the VTAP estimated pro- 
gram processing time with the measured time in the VP400 and 
VP200 models. The obtained VTAP simulation accuracy is reported 
to be 95 % or so. This shows that the efficiency and economy of 
the VTAP are excellent with taking the time of CPU occupied for 
the simulation into consideration. 13 refs., 12 figs. 


23409 (NUREG/GR-0006-Draft) DEPOSITION: Software to 
calculate particle penetration through aerosol transport lines: 
Draft report for comment. Anand, N.K. (Texas A and M Univ., 
College Station, TX (United States). Dept. of Mechanical Engineer- 
ing); McFarland, A.R. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Regulatory Applications; 





Texas A and M Univ., College Station, TX (United States). Dept. of 
Mechanical Engineering. Oct 1991. 34p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; GPO. 

In this report, models are presented for calculating aerosol parti- 
cle penetration through straight tubes of arbitrary orientation, inlets, 
and elbows. An expression to calculate effective depositional veloc- 
ities of particles on tube walls is derived. The concept of 
“maximum penetration” is introduced, which is the maximum possi- 
ble penetration through a sampling line connecting any two points 
in a three-dimensional space. A procedure to predict optimum tube 
diameter for an existing transport line is developed. An interactive 
menu driven software entitled DEPOSITION has been developed 
to perform above said tasks. This code can either be used on a 
PC or on a mainframe. The use and illustration of the software is 
described in Appendix A of this report. 


23410 (ORNL/TM-12050) Reverse automatic differentiation 
of modular FORTRAN programs. Horwedel, J.E. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE92014071. Source: OSTI; NTIS; 
GPO Dep. 

Several software systems are available for implementing auto- 
matic differentiation of computer programs. The forward mode of 
automatic differentiation is limited by computational intensity and 
computer memory. The reverse mode, or adjoint approach, is lim- 
ited by computer memory and disk storage. A modular technique 
for derivative computation that can significantly reduce memory re- 
quired to compute derivatives in a complex FORTRAN model using 
the reverse mode of automatic differentiation is discussed and 
demonstrated. 


23411 (ORNL/TM-12059) A tight and explicit representa- 
tion of Q in sparse QR factorization. Ng, E.G.; Peyton, B.W. 
Oak Ridge National Lab., TN (United States). May 1992. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92014814. Source: 
OSTI; NTIS; GPO Dep. 

In QR factorization of a sparse mxn matrix A (m > n) the or- 
thogonal factor Q is often stored implicitly as a lower trapezoidal 
matrix H known as the Householder matrix. This paper presents a 
simple characterization of the row structure of Q, which could be 
used as the basis for a sparse data structure that can store Q ex- 
plicitly. The new characterization is a simple extension of a well 
known row-oriented characterization of the structure of H. Hare, 
Johnson, Olesky, and van den Driessche have recently provided a 
complete sparsity analysis of the QR factorization. Let U be the 
matrix consisting of the first n columns of Q. Using results from, we 
show that the data structures for H and U resulting from our char- 
acterizations are tight when A is a strong Hall matrix. We also 
show that H and the lower trapezoidal part of U have the same 
sparsity characterization when A is strong Hall. We then show that 
this characterization can be extended to any weak Hall matrix that 
has been permuted into block upper triangular form. Finally, we 
show that permuting to block triangular form never increases the fill 
incurred during the factorization. 


23412 
tory Space Environment in progress. Schur, A. Pacific 
Northwest Lab., Richland, WA (United States). May 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9205143-2: 1992 Association 
for Computing Machines (ACM) conference on human factor on 
computer systems, Monterey, CA (United States), 3-7 May 1992). 
Order Number DE92015255. Source: OSTI; NTIS; GPO Dep. 
Short communication. COMPUTER CODES*‘testing; COMPUTER 
ARCHITECTURE; SERVICE LIFE; DATA ACQUISITION; TESTING 


23413 (SAND-—92-0330C) Choice coordination with multiple 
alternatives. Greenberg, D.S. (Sandia National Labs., Albu- 
querque, NM (United States)); Taubenfeld, G.; Wang, D.W. Sandia 
National Labs., Albuquerque, NM (United States). 31 Jan 1992. 
10p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 


(PNL-SA-20849) PULSE: Portable Usability Labora- 
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Contract AC04-76DP00789. Grant CCR-8908285;Grant CCR- 
8807426;Grant 89-0382;Grant IRI-9015 (CONF-920867-2: 11. 
annual Association of Computing Machinery (ACM) symposium on 
principles of distributed computing, Vancouver (Canada), 10-12 
Aug 1992). Order Number DE92011656. Source: OSTI; NTIS; 
GPO Dep. 

The Choice Coordination Problem with « alternatives (x-CCP) 
was introduced by Rabin in 1982. The goal is to design a wait-free 
protocol for n asynchronous processes which causes all correct 
processes to agree on one out of « possible alternatives. Each of 
the « alternatives has an associated shared register and a solution 
to the «-CCP requires that a special symbol be written in exactly 
one shared register. All correct processes must eventually halt with 
a pointer to the register containing the special symbol. The diffi- 
culty arises from the fact that each process may have a different 
naming convention for the registers. Protocols requiring the least 
number of symbols are considered optimal. We gave a brief 
overview of our results in this paper. 


23414 (SAND-92-0362C) Computing with faulty shared 
memory. Afek, Y. (Tel Aviv Univ. (Israel). Dept. of Computer Sci- 
ence); Greenberg, D.S.; Merritt, M.; Taubenfeld, G. Sandia National 
Labs., Albuquerque, NM (United States). 4 Feb 1992. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-920867—1: 11. annual Association of 
Computing Machinery (ACM) symposium on principles of dis- 
tributed computing, Vancouver (Canada), 10-12 Aug 1992). Order 
Number DE92011663. Source: OSTI; NTIS; GPO Dep. 

This paper addresses problems of synchronization and coordina- 
tion in the context of faulty shared memory. We present algorithms 
for the consensus problem, and for reliable shared memory ob- 
jects, from collections of read/write registers, 2-processor binary 
test-and-set objects, and read-modify-write registers, some of 
which may be faulty. 


23415 (UCRL-ID—110240) Program PLOTTAB: A code de- 
signed to plot continuous and/or discrete physical data. 
Cullen, D.E. Lawrence Livermore National Lab., CA (United 
States). 20 Mar 1992. 111p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE92013754. Source: OSTI; NTIS; GPO Dep. 

The code PLOTTAB is designed as a simple plotting code which 
can be used on virtually any computer and graphics device to plot 
continuous and/or discrete physical data. To date this code has 
been successfully interfaced and used on a wide variety of 
computers as simple IBM-PCs and as advanced as CRAY super- 
computers. In order to use this code on any given computer all you 
have to be able to do is turn your plotting device on or off and 
draw a line from on (X,Y) position to another. That's all you have 
to be able to do to interface this code to any plotting device. Al- 
though the graphics interface used by this code is very simple, it 
can still take advantage of many features of individual plotting de- 
vices in order to produce either hardcopy or images on screens. 
This code can be used with plotting devices of any physical size, 
whose size is defined in any set of units. This code allows you to 
define the physical size of your plotting device in whatever dimen- 
sions you are used to using, e. g., inches, millimeters, centimeters 
— anything; so that you can properly size the plots for use with any 
plotting device. 


23416 (UCRL-ID-110241) Program SIXPAK: A_ code 
designed to check double-differential correlated data and cal- 
culate “equivalent” uncorrelated data. Cullen, D.E. Lawrence 
Livermore National Lab., CA (United States). 18 Feb 1992. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92013752. Source: 
OSTI; NTIS; GPO Dep. 

The computer code SIXPAK is designed to check double- 
differential correlated data in the ENDF/B format and to calculate 
“equivalent” uncorrelated data and output this data in the ENDF/B 
format. 


23417  (UCRL-ID-110438) Program RELAX: A code de- 


signed to calculate atomic relaxation spectra of x-rays and 
electrons. Cullen, D.E. Lawrence Livermore National Lab., CA 
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(United States). 20 Mar 1992. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92013751. Source: OSTI; NTIS; INIS; GPO Dep. 

The code RELAX is designed to calculate atomic relaxation 
spectra of X-rays and electrons due to bound-bound transitions. 
This calculation is based on the atomic transition data contained in 
the Livermore Evaluated Atomic Data Library (EADL). The results 
produced by this code for fluorescence yield vs. atomic number (Z) 
have been published in “Tables and Graphs of Atomic Subshell 
and Relaxation Data Derived from the LLNL Evaluated Atomic 
Data Library (EADL), z = 1-100”, UCRL-50400, Vol. 30, October 
31, 1991, Lawrence Livermore National Laboratory. 


23418 (UCRL-JC—109226) A new algebra core for the ‘mini- 
mal form’ problem. Purtill, M.R. (institute for Defense Analyses, 
Princeton, NJ (United States). Center for Communications Re- 
search); Oliveira, J.S.; Cook, G.O. Jr. Lawrence Livermore National 
Lab., CA (United States). 20 Dec 1991. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920760-4: International symposium on symbolic and alge- 
braic computation, Berkeley, CA (United States), 27-29 Jul 1992). 
Order Number DE92011966. Source: OSTI; NTIS; GPO Dep. 

The demands of large-scale algebraic computation have led to 
the development of many new algorithms for manipulating alge- 
braic objects in computer algebra systems. For instance, parallel 
versions of many important algorithms have been discovered. Si- 
multaneously, more effective symbolic representations of algebraic 
objects have been sought. Also, while some clever techniques 
have been found for improving the speed of the algebraic simplifi- 
cation process, little attention has been given to the issue of 
restructuring expressions, or transforming them into “minimal 
forms.” By “minimal form,” we mean that form of an expression that 
involves a minimum number of operations. In a companion paper, 
we introduce some new algorithms that are very effective at finding 
minimal forms of expressions. These algorithms require algebraic 
and combinatorial machinery that is not readily available in most 
algebra systems. In this paper we describe a new algebra core 
that begins to provide the necessary capabilities. 


23419 (UCRL-JC—109601) A scalable, switched circuit LAN 
for Gb/S channels with over Tb/S total capacity. Lennon, W.J.; 
Bryant, R.M. Lawrence Livermore National Lab., CA (United 
States). Jan 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920367-8: 
Department of Defense (DOD) fiber optics conference, McLean, VA 
(United States), 25 Mar 1992). Order Number DE92013444. 
Source: OSTI; NTIS; GPO Dep. 

To keep abreast of increasing high performance computing re- 
quirements at Lawrence Livermore National Laboratory (LLNL), the 
High Performance Switching System (HPSS) Project is currently 
prototyping a circuit switched Local Area Network (LAN). This net- 
work will employ the set of protocols being defined by the ANSI 
Fibre Channel Standard (FCS). The effort to build is LAN is a 
collaborative one with several industrial partners developing the en- 
abling technologies. Through the HPSS Project, LLNL has taken 
the catalytic role for the development and integration of these 
technologies into a gigabit/sec LAN technology. Out of this collabo- 
rative development effort will come a gigabit/sec networking 
technology that will be readily available to the academic, industrial, 
and scientific communities. Once we have a successfully operating 
prototype and have investigated other gigabit/sec networking alter- 
natives, we will to to an open bid to provide access for over 2,000 
users of supercomputers and high performance workstations. The 
results of our prototype evaluation should aid us in building and 
maintaining the large scale gigabit/sec local area network neces- 
sary for high performance computing at LLNL. 


23420 (UCRL-JC—110439) Data parallel programming. 
Gorda, B.C. Lawrence Livermore National Lab., CA (United States). 
Apr 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9204136-2: 29. 
semi-annual CRAY user group, Berlin (Germany), 6-10 Apr 1992). 
Order Number DE92013981. Source: OSTI; NTIS; GPO Dep. 
Parallel programming today can be a tedious and error prone ac- 
tivity. Specifically, with recent massively parallel systems, the 
coding investment in managing data layout and communication can 
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easily exceed that required to describe the algorithm. The resulting 
algorithm is married to the data layout so tightly that changes in 
one require changes in the other. Optimizing the program invoives 
careful handling of fragile algorithmic code which is dependent on 
the layout. The data parallel model with data distribution directives 
separates the algorithm from the data layout specification. The pro- 
grammer can thus modify one with no effect on the other. The 
model holds the promise of reducing the code cost of well turned 
applications in addition to greatly increasing the portability among 
vendors supporting the impending industry standard. This paper 
briefly describes the model being worked on and provides some 
preliminary performance estimates on the BBN TC2000. 


23421 (UCRL-MA-—110620) SISAL 1.2: A brief introduction 
and tutorial. Cann, D.C. Lawrence Livermore National Lab., CA 
(United States). 7 May 1992. 73p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92014906. Source: OSTI; NTIS; GPO Dep. 

The intent of this tutorial is to introduce the SISAL 1.2 program- 
ming language and highlight all its features (except for error 
values). For simplicity, discussion is kept brief, but the number of 
examples and illustrations is kept high. In addition to code ex- 
cerpts, we present seventeen complete SISAL programs ranging 
from Factorial to Gaussian Elimination and the simulation of Gel 
Chromatography. We also provide an overview of the FIBRE input 
and output language. 


23422 (UCRL-MA-110701) Framework preconstruction and 
aggregate storage subsumption optimizations for SISAL 1.2. 
Cann, D.C. Lawrence Livermore National Lab., CA (United States). 
11 May 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92014797. Source: OSTI; NTIS; GPO Dep. 

In this paper, we briefly discuss and evaluate two optimizations 
for reducing memory management overhead in SISAL 1.2 pro- 
grams. The first, called framework preconstruction, eliminates 
superfluous allocate-deallocate sequences in cyclic computations. 
The second, called aggregate storage subsumption, reduces the 
management overhead for some record definitions. We have imple- 
mented both optimization in the Optimizing SISAL Compiler. 
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Refer also to citation(s) 20823, 20825, 20827, 20829, 20830, 
20834, 20836, 20838, 20839, 20845, 20846, 20848, 20867, 20872, 
20973, 21049, 21060, 21126, 21169, 21798, 22146, 22400, 22416, 
22417, 22418, 22419, 22420, 22587, 23193, 23345, 23346, 23348, 
23351, 23392 


23423 (CONF-9010304-, pp. 2, Paper 1) TQM at the Depart- 
ment of Energy. Tarro, J. Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

In this presentation on Total Quality Management at the US De- 
partment of Energy, one can learn about the six major points listed 
below. (1) The power of perception and awareness and how it re- 
lates to the pathway to Total Quality Management. (2) The steps 
for implementing TQM. (3) The process (and difficulty) in creating 
change in the work environment. (4) The accomplishments at DOE 
Headquarters. (5) A synopsis of TQM on a department-wide scale. 
(6) Thoughts on the future for TQM at Energy and how it can be 
institutionalized—regardless of top management turnover. This pa- 
per consists of the abstract only. 


23424 (CONF-9010304—, pp. 2, Paper 2) Beyond the com- 
puter. Johnston, R.F. Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 














One must learn to simplify business activities before attempting 
to automate them. Unnecessary obstacles do more to impact pro- 
ductivity and morale than inadequate MIPS and BYTES ever will. 
In sport, the fewer the hurdles, the faster the race. In business, the 
same holds true. The solution lies beyond the computer. The infor- 
mation system goes well beyond the simple manipulation of data in 
a computer. It includes the people and how they work. Signature 
reviews, concurrence routings, information copies, and signing let- 
ters you did not write are all requirements created by humans, not 
a limitation imposed by technology. Since the complication of sys- 
tems is a human problem, there must be a human answer. 
Simplicity is the key to efficient operation and the basis for good in- 
formation systems. The way to achieve and maintain simplicity is 
by providing evaluation tools and techniques to those who do the 
work. The proper graphical tools to describe the flow of information 
provides the means of seeking improvements and showing those 
improvements to the management. Those most familiar with the 
process possess the keenest insight into avenues for improvement. 
Common sense and commitment are all that is necessary for Work 
Simplification. Simple information systems allow people to work 
smarter not harder. The solution lies beyond the computer. 


23425 (CONF-9010304—, pp. 2, Paper 4) Quality improve- 
ment In information systems. Ballard, D.L. Lawrence Livermore 
National Lab., CA (United States). [1990]. From 10. U.S. DOE con- 
tractors annual office information management conference; New 
Orleans, LA (United States); 24-26 Oct 1990. In US Department of 
Energy/contractors 10th annual Office Information Management 
conference. A compendium of addresses, papers and reports. 
319p. Order Number DE91015356. Source: OSTI; NTIS. 

The Information Systems (IS) Department of Boeing Petroleum 
Services (BPS) on the Strategic Petroleum Reserve (SPR) project 
began applying QI methods two years ago. The first step required 
a team effort to reorganize the department followed by an empha- 
sis on customer support, quality products, and quality services. 
The IS commitment to quality has evolved from a few basic ‘QI’ 
teams looking at specific processes to wide-spread teamwork and 
individual commitment and involvement. Over that time period vari- 
ous aspects of QI have been emphasized. Initially, training (giving 
the staff knowledge and tools to work with) played a major part in 
the program. Teamwork was emphasized as various teams were 
formed to look at specific processes both to improve the process 
and to provide practical experience in application of the methods 
and tools taught. Measurements (‘if you can’t measure it, you can't 
improve it’), individual involvement, staff recognition, and many 
other aspects of ‘Quality Improvement’ have been emphasized dur- 
ing the evolution of quality in the IS department. The presentation 
reviews some important lessons learned during this evolution in- 
cluding: You need a definition of quality improvement! The right 
commitment is essential! Quality is not the first step! Start by walk- 
ing! Importance of Process as well as Product! If you ask for 
employees involvement you will get it! Several application areas 
are reviewed including: customer service requests, contract service 
orders, computer processing time, processing purchase requisi- 
tions, and computer availability. This paper consists of the abstract 
only. 


23426 (CONF-9010304-, pp. 2, Paper 10) The keys to imag- 
ing success. Bruss, L.R. Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

As the Industrial Age has automated manufacturing, the Informa- 
tion Age promised to liberate the office from tedious, routine tasks, 
move information more quickly and help organizations gain com- 
petitive advantage. Today, almost one-third of every dollar spent on 
business equipment is invested in information processing. So far, 
however, the results have been disappointing. Studies indicate that 
most companies fail to achieve significant returns on their invest- 
ment because they do not manage the human and organizational 
impact of the technological changes. This presentation will examine 
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the human and organizational changes that occur during an imag- 
ing installation and examine the interaction between imaging 
technology and organizations. The manner in which the interaction 
and the changes are managed will either lead to failure or competi- 
tive advantage. The speaker will present a methodology for 
increasing the return on investment from imaging technology, iden- 
tify the key human and organizational factors for successful 
implementations, and provide suggestions for activities that will en- 
sure optimization of the technical and human resources. This paper 
consists of the abstract only. 


23427 (CONF-9010304-, pp. 21, Paper 11) GOSIP - It’s here 
and it’s mandatory. Grubb, D.P. Lawrence Livermore National 
Lab., CA (United States). [1990]. From 10. U.S. DOE contractors 
annual office information management conference; New Orleans, 
LA (United States); 24-26 Oct 1990. In US Department of Energy/ 
contractors 10th annual Office Information Management conter- 
ence. A compendium of addresses, papers and reports. 319p. 
Order Number DE91015356. Source: OSTI; NTIS. 

The Government Open Systems Interconnection Profile (GOSIP) 
is a lot of things to a lot of people. To the idealist it is the yellow 
brick road to nirvana where the computers from any vendor can 
automatically share data with computers from any other vendor. To 
the folks in the office, it is the promise of a better way to send 
electronic mail and exchange files. To technical types it is a com- 
plex, untested, new set of protocols for computer networks. To the 
procurement folks, it is a new set of regulations they are going to 
be expected to enforce. GOSIP began as a set of computer 
protocols (rules for exchanging information) derived from the inter- 
national standard known as the Open Systems Interconnection 
(OSI). For the last two years, the National institute of Science and 
Technology (NIST, formerly the National Bureau of Standards) has 
been meeting with technical representatives from across the coun- 
try. Their goal has been to specify the way the United States will 
implement the international OS! standards. The results of these ef- 
forts is GOSIP. In 1988, the Department of Commerce published 
Federal Information Processing Standards (FIPS) Publication 146. 
FIPS Publication 146 mandates the use of GOSIP in all US gov- 
ernment procurements of new systems or major upgrades to 
existing systems where the procurement requires the functionality 
specified by the GOSIP protocols. On August 15, 1990, the use of 
GOSIP as called out in FIPS Publication 146 became mandatory. 
In this presentation, the author discusses the origins and the capa- 
bilities of the GOSIP protocols. He then describes the role that 
DOE's GOSIP Migration Working Group has played in preparing 
for August 15, 1990 and offers some suggestions on how to sur- 
vive and hopefully prosper in the brave new world of GOSIP. This 
paper consists of the overheads from the presentation. 


23428 (CONF-9010304—, pp. 4, Paper 16) Client/server - Is 
it real?. Sparks, S. (Lawrence Livermore National Lab., CA (United 
States)); Blackwell, K. Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

This presentation discusses two major planning projects com- 
pleted over the last year at the Administrative Information System 
(AIS) Department at Lawrence Livermore National Laboratory 
(LLNL). Project goals were: (1) to review existing business infor- 
mation systems (BIS), review existing development and support 
procedures, review business information needs, and review current 
BIS technology; (2) to propose how LLNL should be developing 
BIS; (3) to create a common BIS development environment; (4) to 
design a common architecture for the delivery of BIS. All of which 
is aimed at the bottom line for administrative systems at LLNL: de- 
livery of consistent, reliable, quality business information in a timely 
manner and in ways that support programming needs. AIS has: (1) 
selected a common relational database engine for the development 
of BIS within the administrative areas of the Laboratory. All new 
business information systems will be developed using this 4GL; C 
will be used as the 3GL when needed; (2) agreed to reduce the 
number of vendor-specific hardware platforms running BIS; (3) 
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agreed to move to the UNIX operating systems as soon as it is 
feasible; (4) agreed to move into a client/server, distributed data- 
base environment. The authors have developed several client/ 
server-based, relational database applications so they can test the 
new development environment; the methodology for creating and 
distributing applications in a client/server architecture; and evalu- 
ated end-user, SQL-generating end-user, PC/workstation-based 
projects. This talk describes what has been learned about what 
works, what does not, and what tools are available to relieve ADP 
from the never-ending requests for ad hoc reports. Also discussed 
is a client/server information system that has been developed in 
Electronics Engineering to satisfy the increasing needs for account- 
ability to both Lab management and their Programs. 


23429 (CONF-9010304—, pp. 2, Paper 17) A phased vision 
for a Seamless Information Environment and the LBL Remote 
Database Object Project. Konrad, A. (Lawrence Berkeley Lab., 
CA (United States)). Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

This talk is divided into two sections. The first section provides 
an overview of a phased vision towards a Seamless Information 
Environment oriented to dissemination of the intellectual products 
resulting from the theoretical and experimental work of research, as 
distinguished from a seamless computing environment which sup- 
ports the theoretical and experimental effort of research itself. The 
environment is based upon the layered model familiar to the net- 
work and computer science community, except that the ‘application 
layer’ is expanded and extended to data, information, knowledge, 
and even wisdom layers. The purpose is to convey each of these 
entities from one person to another without concern for the layers 
beneath, implying increased effectiveness and ease of use. Any 
early phase, addressing issues of the data layer, is addressed by 
the Remote Database Object Project at Lawrence Berkeley Labo- 
ratory (LBL), which relies on the client-server-service model for 
database, network, and display services. The second section of 
this talk focuses on the Remote Database Object Project, and 
early phase of the Phased Vision for A Seamless Information Envi- 
ronment. This project has resulted in the development of a model 
to mitigate the obstacles to using remote databases encountered 
by Information Seekers on account of primitive computing re- 
sources. The objective in this phase of the Seamless Information 
Environment is to enable the Information Seeker at a workstation 
to 'clicka mouse, getta service,’ specifically, database service from 
an authoritative, well-maintained source. Such a source is likely to 
be remote, implying obstacles in access on account of networks, 
query languages, operating systems, and other computing primi- 
tives. This paper consists of the abstract only. 


23430 (CONF-9010304-, pp. 2, Paper 18) Graphical user in- 
terfaces at the Savannah River Site. Johnson, A. (Westinghouse 
Savannah River Co., Aiken, SC (United States)). Lawrence Liver- 
more National Lab., CA (United States). [1990]. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 
The graphical user interface (GUI) popularized by the Apple 
Macintosh is now accepted by all major platform vendors as the 
preferred way for users to interact with computer applications. IBM 
and Microsoft have specified Presentation Manager (OS/2) and 
Windows 3 (MS-DOS) as implementations of a 'common user ac- 
cess’ while the OSF and X/Open consortiums have specified the 
Motif ‘look and feel’ for X-windows workstations. All of these 
interfaces are basically the same. They are based on graphical dis- 
plays and ’mouse’ input pointers, with heavy emphasis on pictures 
and symbols (icons) to suggest actions by the users. Interaction 
with an application is object oriented; the user selects an object 
first then selects an action relative to the object. GUI’s have been 
proven to improve the productivity of computer users. Savannah 
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River Site has been a major user of Macintosh computers for the 
last five years. Recently, X-windows, OS/2 Presentation Manager, 
and Microsoft Windows have come into use at the site. Each of 
these is described and contrasted. Application development in a 
heterogeneous GUI environment today is very difficult. The prob- 
lem facing developers in such an environment is illustrated. This 
paper consists of the abstract only. 


23431 (CONF-9010304-—, pp. 2, Paper 19) OS/2 from a reluc- 
tant user’s perspective. Hill, T.L. (Martin Marietta Energy 
Systems, Oak Ridge, TN (United States)). Lawrence Livermore 
National Lab., CA (United States). [1990]. From 10. U.S. DOE con- 
tractors annual office information management conference; New 
Orleans, LA (United States); 24-26 Oct 1990. In US Department of 
Energy/contractors 10th annual Office Information Management 
conference. A compendium of addresses, papers and reports. 
319p. Order Number DE91015356. Source: OSTI; NTIS. 

Recently, the Engineering Management Information System 
(EMIS) at Martin Marietta Energy Systems in Oak Ridge, Ten- 
nessee has converted all its PCs from DOS 4.0 to OS/2 1.2 
Extended Edition. While a few members of the section have dab- 
bled with WINDOWS in the past, this is the first major commitment 
to a Graphical User Interface by the EMIS group. Because earlier 
Graphical User Interfaces were limited in scope and really did not 
buy the user anything in the way of productivity (thus increasing 
Quality Assurance), previous attempts to use them were not met 
with a great deal of enthusiasm. OS/2, on the other hand, has pro- 
vided many things that are quite useful in the day to day activities 
of a working data processing environment. Multi-tasking, expanded 
memory usage, 3270 terminal emulation, and LAN connectivity are 
the major reasons that OS/2 has been so widely accepted by the 
EMIS group. Also, being able to convert to OS/2 without actually 
giving up DOS entirely did not hurt either. This paper consists of 
the abstract only. 


23432 (CONF-9010304—, pp. 2, Paper 21) EILAB: Access to 
multimedia. Jones, H. (Univ. of New Orleans, LA (United States)). 
Lawrence Livermore National Lab., CA (United States). [1990]. 
From 10. U.S. DOE contractors annual office information manage- 
ment conference; New Orleans, LA (United States); 24-26 Oct 
1990. In US Department of Energy/contractors 10th annual Office 
Information Management conference. A compendium of addresses, 
papers and reports. 319p. Order Number DE91015356. Source: 
OSTI; NTIS. 

The Electronic Imaging Laboratory (EiLAB) of the University of 
New Orleans in the Department of Fine Arts was founded to ex- 
plore modes of access into new imaging technologies. EiLAB 
opened Spring Semester 1990. The theme underlying EiLAB is - if 
multimedia use is to occur broadly across society, people must 
have access to both its technology and to modes of thinking appro- 
priate to its potentials. Execution and evaluation of multimedia 
projects involve both practical and aesthetic considerations. EiLAB 
provides a nexus of interaction for academic conceptual concerns 
and actual professional problem sets. In a sense EiLAB represents 
a ‘reverse internship’. Professionals come back onto campus to 
pursue their projects in an environment of students interested in 
such professional prospects and yet currently undergoing formal 
training in aesthetic issues of media use. EiLAB is itself an aes- 
thetic economy of intercommunicating entities among diverse 
constituencies. It also effects practical economy. Beyond the initial 
outlay of capital investment EiLAB has no regular operating bud- 
get; all repairs, upgrades, and acquisitions are supported solely by 
user fees. Traditional alienation of the aesthetic concerns typically 
relegated to the world of the artist have been brought back into 
proximity with utilitarian problem sets - this may be the most impor- 
tant aspect of EiLAB and indeed of multimedia technologies 
generally. Wondrous things can happen when the rational and the 
intuitive aspects of humans correspond. Multimedia fosters that 
correspondence across a wide spectrum of individual, commercial, 
and social concerns. This paper consists of the abstract only. 


23433 (CONF-9010304—, pp. 13, Paper 22) Paperless envi- 
ronment - Reality or fantasy. Mcanarney, A. Lawrence Livermore 
National Lab., CA (United States). [1990]. From 10. U.S. DOE con- 
tractors annual office information management conference; New 
Orleans, LA (United States); 24-26 Oct 1990. In US Department of 





Energy/contractors 10th annual Office Information Management 
conference. A compendium of addresses, papers and reports. 
319p. Order Number DE91015356. Source: OSTI; NTIS. 

This promises to be a decade full of challenges. In the 90’s, peo- 
ple will be asked to do more with less - less people, less money, 
and less time. Today most people ask the question: ‘Is the paper- 
less environment reality or fantasy?’ Companies today will talk 
‘paperless’ but they are not willing to pay the price when the rub- 
ber meets the road. Automation is not cheap, and the Return On 
Investment is hard to place your finger on. Primarily, because so 
many of the benefits derived from Electronic Forms are intangible. 
During this presentation, you will be hearing one company's experi- 
ences in the area of Electronic Forms. Electronic Forms has 
become an intricate part of Martin Marietta’s strategy for the 90’s. 
In keeping with the theme 'Doing more with less,’ Martin Marietta is 
changing the user’s role to become more self-sufficient in the day- 
to-day requesting of goods and services. 


23434 (CONF-9010304—, pp. 4, Paper 23) LNL image man- 
aging session abstract. Zanetell, R. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). [1990]. From 10. U.S. DOE contractors 
annual office information management conference; New Orleans, 
LA (United States); 24-26 Oct 1990. In US Department of Energy/ 
contractors 10th annual Office Information Management confer- 
ence. A compendium of addresses, papers and reports. 319p. 
Order Number DE91015356. Source: OSTI; NTIS. 

The Finance Office at Lawrence Livermore National Laboratory 
has implemented a Document/Image Optical Storage and Retrieval 
System designed to reduce paper handling in Accounts Payable. 
Currently the author is integrating the system within the existing 
Accounts Payable production facilities. Anticipated benefits from a 
fully-implemented operational system include a reduction in storage 
capacity dedicated to current and prior years files, instant on-line 
access to optically stored documents, reduced staffing levels, im- 
proved vendor relations, and laboratory-wide access to all optically 
stored documents. In the original system design study, Finance fo- 
cuses on how documents moved within Accounts Payable and how 
the expediter problem-solving process could be made more effi- 
cient. This required an integrated system which was designed to 
not only store and retrieve documents but also provide interactive 
communications to the current production Financial applications. 
Latest workstation technology is used to interface diverse informa- 
tion and multi-windowing allows numerous simultaneous tasks to 
be concatenated on one video display terminal. These tasks 
include access to scanned images stored on optical disk screen- 
entry/inquiry-information from the production Accounts Payable 
environment, office automation capabilities, and decision support 
financial activities available from the data warehouse system. Addi- 
tional capabilities provided by customized software allows him to 
establish rules which automatically route potential problems quickly 
to expediters for resolution. It is proposed that the Image Managing 
session describe the components of the image management sys- 
tem and how they are integrated in a production environment for 
increased efficiency and daily problem solving. 


23435 (CONF-9010304-, pp. 2, Paper 24) Full text retrieval - 
System design and implementation. Neal, D. (Los Alamos Na- 
tional Lab., NM (United States)). Lawrence Livermore National 
Lab., CA (United States). [1990]. From 10. U.S. DOE contractors 
annual office information management conference; New Orleans, 
LA (United States); 24-26 Oct 1990. In US Department of Energy/ 
contractors 10th annual Office Information Management confer- 
ence. A compendium of addresses, papers and reports. 319p. 
Order Number DE91015356. Source: OSTI; NTIS. 

In the spring of 1990, the Los Alamos National Laboratory em- 
barked on implementing a full text retrieval system to be used 
Lab-wide in retrieving information such as Material Safety Data 
Sheets, Policy and Procedures manuals, Safety manuals, Federal 
Acquisition Regulations, etc. Because of the extensive availability 
of already existing full text retrieval software, it was decided to pro- 
cure the software instead of developing a system with Laboratory 
resources. Using the Joint Application Development (JAD) ap- 
proach, the requirements were identified and validated with end 
users within two months and Request for Quotation was mailed 
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June 1990. Included in the presentation will be the steps followed 
in identifying the requirements, a listing of the major requirements, 
specifications used with the RFQ, the evaluation criteria for select- 
ing the successful vendor, the results of the selection, and the 
implementation schedule for delivery of the software. This paper 
consists of the abstract only. 


23436 (CONF-9010304—, pp. 3, Paper 25) Nevada Opere- 
tions Office (NV) records mana using barcode 
technology. Jones, M.A. (USDOE Nevada Operations Office, Las 
Vegas (United States)). Lawrence Livermore National Lab., CA 
(United States). [1990]. From 10. U.S. DOE contractors annual of- 
fice information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

The presentation is on Nevada Operations (NV) Office classified 
document accountability system. The system uses barcode tech- 
nology to support document tracking and inventory. Initially, the 
presentation provides background information concerning the de- 
velopment of the barcode capability. NV began a wall-to-wall 
inventory of all secret documents. As part of this inventory all doc- 
uments were barcoded. The presentation provides information on 
the barcode format and hardware used in the automation of classi- 
fied document control. The presentation concludes with a summary 
of the system's capabilities. The system contains four user profiles 
as follows: (1) Classified Document Control Profile: The user may 
enter documents into accountability and transfer documents to any 
individual with the proper 'Needs-to-Know,’ and mark documents 
as mailed or destroyed. Also may perform queries and generate 
reports. (2) Security Profile: The user may grant individuals 
permission to hold documents, grant access to the application, es- 
tablish repositories and their custodians, and review and remove 
security alert messages. The user may also perform queries and 
generate reports. (3) Query Profile: The user may perform general 
queries and generate reports. (4) System Profile: The application 
developers may populate the data dictionary and define error mes- 
sages. This paper consists of the abstract only. 


23437 (CONF-9010304—, pp. 81, Paper 27) Site reports. 
Lawrence Livermore National Lab., CA (United States). [1990]. 
From 10. U.S. DOE contractors annual office information manage- 
ment conference; New Orleans, LA (United States); 24-26 Oct 
1990. In US Department of Energy/contractors 10th annual Office 
Information Management conference. A compendium of addresses, 
papers and reports. 319p. Order Number DE91015356. Source: 
OSTI; NTIS. 

This section consists of reports from US Department of Energy 
installations and contractors on their information management prac- 
tices. The reports are in the form of a questionnaire containing the 
following questions:(1) What is the charter of your organization? 
(2) What systems do you use for office automation/word process- 
ing/information management (OIM) activities? (3) How are your 
systems networked? Do you have facility-wide network for access- 
ing corporate administrative data? Do you have facility E-mail? (4) 
How are you office automation/information management functions 
supported? By what organizations? With what types of services? 
With what types of staff? (5) What have been your biggest payoffs 
in the following areas? Give specific examples. (6) What of the 
people who have had to use the OA solutions supplied to them. 
What has been the impact on them? What job classifications have 
been added to your organization over the last 10 years because of 
OA? Have the jobs done by your secretaries changed in the last 
10 years because of office technolgy applications? Do you have 
employees working at home using telecommunications to access 
work computers? What has been the impact on the employee and 
your organization? How difficult/easy has it been for your organiza- 
tion to hire personnel with the needed skills? (7) How do you train 
and/or support the ADP/Computer Resources users in your organi- 
zation? (8) How do your customers feel about your organizations 
ADP products and services? (9) What are the biggest challenges 
facing your organization today in implementing office automatior/ 
information management solutions? (10) Discuss new initiatives 
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occurring at your site in the office automation/information manage- 
ment area. (11) Describe current problems/questions on which you 
would like further information or help. (12) Who are the points of 
contact at your organization for office automation/information man- 
agement? 


23438 (CONF-9010304-—, pp. 16, Paper 29) Quality. Lawrence 
Livermore National Lab., CA (United States). [1990]. From 10. U.S. 
DOE contractors annual office information management confer- 
ence; New Orleans, LA (United States); 24-26 Oct 1990. In US 
Department of Energy/contractors 10th annual Office Information 
Management conference. A compendium of addresses, papers and 
reports. 319p. Order Number DE91015356. Source: OSTI; NTIS. 

This section consists of reports from US Department of Energy 
installations and contractors on their software management plans. 
The reports are in the form of a questionnaire containing the fol- 
lowing questions: (1) Provide a description of the program in 
progress or planned(i.e., Quality Improvement Process, Total Qual- 
ity, Deming Theory, Juran Philosophy, Crosby, etc.). (2) What is 
the prevailing quality philosophy of your organization? (3) What is 
the participation level in your organization? (4) How much of your 
organization's quality efforts are directed toward employee involve- 
ment and participation? Are they voluntary or mandatory? (5) Who 
is training your personnel in quality theory, processes, technique? 
(6) What types of measurements are you using to determine the 
success of a process or procedure improvement? (7) How are you 
measuring - software utilized, manual, etc.? (8) Who is actually 
doing the measurements? (9) Explain how and why certain pro- 
cesses were chosen for analysis and process improvement? (10) 
Relate any success stories in the ADP area that have resulted 
from implementing quality programs. 


23439 (CONF-9010304—, pp. 18, Paper 14) Is your auto- 
mated system ‘disaster-proof’?. Baird, P.W. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (United States)). Lawrence 
Livermore National Lab., CA (United States). [1990]. DOE Contract 
AC05-840R21400. From 10. U.S. DOE contractors annual office 
information management conference; New Orleans, LA (United 
States); 24-26 Oct 1990. In US Department of Energy/contractors 
10th annual Office Information Management conference. A com- 
pendium of addresses, papers and reports. 319p. Order Number 
DE91015356. Source: OSTI; NTIS. 

During the summer of 1989 Charleston, South Carolina was dev- 
astated by Hurricane Hugo. On October 17, 1989 the San 
Francisco area was the site of a major earthquake. With both of 
these occurrences numerous companies had to find out if their au- 
tomated systems could withstand a disaster. When rea! disasters 
occur the impact is reduced only if a system has been proven to 
be disaster-proof. Disaster-proofing a system has four basic steps: 
(1) development of a disaster recovery plan; (2) creation and en- 
forcement of procedures for developing and maintaining off-site 
backups for data, records, software, and documentation; (3) initial 
performance test of the disaster recovery plan; and (4) ongoing 
maintenance and testing of the plan. This paper addresses disas- 
ter recovery planning and contingency management and offers 
some insights into how disaster preparedness will ensure that a 


system can successfully, quickly, and efficiently be recovered if a 
disaster occurs. 


23440 (DOE/ER/75527—4) FEDIX on-line information ser- 
vice: Design, develop, test, and implement, an on-line 
research and education information service: Annual status re- 
port, March 1, 1991-February 29, 1992. Rodman, J.A. Federal 
Information Exchange, Inc., Gaithersburg, MD (United States). 
[1992]. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-89ER75527. Order Number 
DE92013582. Source: OSTI; NTIS; GPO Dep. 

The FEDIX Annual Status Report provides details regarding an 
on-line information project designed, developed and implemented 
by Federal Information Exchange, Inc., a diversified information 
services company. This document details the project design activi- 
ties, summarizes the developmental phases of the project and 
describes the implementation activities generated to fulfill the 
project's objectives. The information contained in this document 
illustrates FIE’s continuing commitment to serve as the link that fa- 
cilitates the dissemination of federal information to the education 


community. This report reviews the project accomplishments and 
describes intended service enhancements. 


23441 (DOE/ER/75602—4) A minority research and educa- 
tion information service: Design, develop, pilot test, and 
implement on-line access for historically black colleges and 
universities and government agencies: Annual status report, 
April 1, 1991—March 31, 1992. Rodman, J.A. Federal Information 
Exchange, Inc., Gaithersburg, MD (United States). [1992]. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-90ER75602. Order Number DE92013572. Source: 
OSTI; NTIS; GPO Dep. 

This Annual Status Report describes the design, development 
and implementation of the Minority On-Line Information Service 
(MOLIS) project by Federal Information Exchange, Inc. for the pe- 
riod of April 1, 1991 to March 31, 1992. Summary information 
detailing developments prior to this reporting period will also be in- 
cluded to establish a comprehensive perspective of the project. 
The goal of the MOLIS project, was to develop, design, pilot test 
on-line access to current information on minority colleges and uni- 
versities and federal minority opportunities. Federal Information 
Exchange, Inc. (FIE), a diversified information services company 
recognized by researchers and educators as a leader in the field of 
information delivery services, was awarded a 5 year small busi- 
ness research grant to develop and implement MOLIS. Since April 
29, 1991, the inauguration of its on-line service, MOLIS has pro- 
vided current information on 138 Black and Hispanic colleges and 
universities — including faculty and student profiles, financial data, 
research centers and equipment information, pre-college and 
education programs, emerging capabilities, enrollment data, admin- 
istrative personnel data, and current events — as well as minority 
opportunities from 8 participating federal agencies. 


23442 (DOE/NV/10872-T17) UNLV Information Science Re- 
search Institute quarterly progress report. Nartker, T.A. Nevada 
Univ., Las Vegas, NV (United States). 31 Dec 1991. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. Order Number DE92014675. Source: OSTI; 
NTIS; GPO Dep. 

This report presents research on information systems, informa- 
tion retrieval, and optical character recognition. (CBS) 


23443 (ETDE/JP-mf-92526112, pp. 290-292) Enhanced oil 
recovery.: Micellar-polymer flood (modeling of microemulsion 
phase behavior)(international R and D cooporation). Mizokami, 
K. (Japan National Oil Corp., Tokyo (Japan)); Murata, S. Japan Na- 
tional Oil Corp., Tokyo (Japan). 15 Oct 1991. 476p. (In Japanese). 
In Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990. Order 
Number DE92526112. Source: OSTI; NTIS (US Sales Only). 

Attempts were made to identify theoretically behaviors of a 
chemical slug phase in a polymer flooding process by means of 
microemulsion and to develop a simulation model. Phase behav- 
iors of microemulsion were experimented using hydrocarbon 
displaced aromatic hydrocarbons as the oil phase and multi-valent 
inorganic metal salt water as the water phase, and the following re- 
sults were obtained. (1) In the case of n-alkylbenzene as the oil 
phase, the optimal salt concentration incrrases with the increasing 
displaced hydrocarbon chain length. (2) In the case of an aromatic 
hydrocarbon having different number of methyl group displace- 
ment, the optimal salt concentration increases as the number 
increases, but does not depend on structural differences. (3) With 
tri-valent salt, the soluble amount to oil decreases rapidly at a salt 
concentration with a middle phase region differing from the cases 
of mono and dual valent salts. In fiscal 1990, quantification of 
hydrophilic interactions in the R theory was attempted to derive ex- 
perimental formulas expressing the optimal salt concentration in 
the number of surfactant oilphilic group carbons and the number of 
oil phase carbons. A chemical flooding recovery experiment was 
carried out to develop a simulation model. 3 figs. 


23444 (INDC(NDS)-260/LF) FENDL-2 and_ associated 
benchmark calculations: Summary report of the advisory 
group meeting held in Vienna, Austria, 18-22 November, 1991. 
Pashchenko, A.B.; Muir, D.W. International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee. Mar 1992. 
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56p. (CONF-9111155—: International Atomic Energy Agency (IAEA) 
advisory group meeting on FENDL-2 and associated benchmark 
calculations, Vienna (Austria), 18-27 Nov 1991). Order Number 
DE92630193. Source: OSTI; NTIS (US Sales Only); INIS. 

The present Report contains the Summary of the IAEA Advisory 
Group Meeting on "The FENDL-2 and Associated Benchmark Cal- 
culations” convened on 18-22 November 1991, at the IAEA 
Headquarters in Vienna, Austria, by the IAEA Nuclear Data 
Section. The Advisory Group Meeting Conclusions and Recommen- 
dations and the Report on the Strategy for the Future Development 
of the FENDL and on Future Work towards establishing FENDL-2 
are also included in this Summary Report. (author). 1 ref., 4 tabs. 


23445 (JAERI-M-92-018) Japanese Request List of Nuclear 
Data. Nakajima, Yutaka (Japanese Nuclear Data Committee, Tokai, 
Ibaraki (Japan)); Fukahori, Tokio (eds.). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Feb 1992. 64p. (INDC(JPN)-155/G). 
Order Number DE92526854. Source: OSTI; NTIS; INIS. 

Requests for nuclear data from Japan are summarized. These 
will be registered in the World Request List for Nuclear Data 
WRENDA 91/92. The list contains 58 requests (fission: 37, fusion: 
21) maintained from the previous list and 182 new requests 
(fission: 78, fusion: 8, other: 96). Most of the new requests are re- 
lated to the OMEGA project (incineration of long lived actinides by 
actinide burner reactors or high intensity-high energy proton accel- 
erators). Lists of 20 withdrawn requests (fission: 12, fusion: 4, 
safeguard: 4) are also contained in this report. (author). 


23446 (JAERI-M-92-027, pp. 9-17) Nuclear data activities in 
Thailand. Vilaithong, T. (Chiangmai Univ. (Thailand). Dept. of 
Physics). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111211-—: 1991 Japan Atomic Energy Research In- 
stitute (JAERI) symposium on nuclear data, Tokai (Japan), 28-29 
Nov 1991; INDC(JPN)—157/L). In Proceedings of the 1991 sympo- 
sium on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

The Thai Research Reactor-1 (TRR-1) in Bangkok went critical 
for the first time in October 1962. This event initiated subsequent 
development of nuclear technology in Thailand. In 1972 a small 14 
MeV neutron generator of modest flux was installed at Chiang Mai 
University. The (n,2n) cross sections from the reactions of 14.3 
MeV neutrons with K-39, Fe-54, and Zr-90 were first measured 
with this neutron generator. The Fast Neutron Research Facility 
(FNRF) was subsequently established in 1984 with the aim to pro- 
mote fast neutron studies. The main equipment consist of new 
medium-size neutron generator with a nanosecond pulsing system, 
contemporary spectrometers, based on or coupled to desktop com- 
puter. Various excitation functions of fast neutron induced reactions 
were studied. A program to measure and analyse 14 MeV neutron 
induced neutron emission cross sections was initiated and is at 
present being actively pursued. The spectrum of nuclear data activ- 
ities in Thailand shall be presented in this presentation. (author). 


23447 (JAERI-M—92-027, pp. 18-27) Present status and fu- 
ture plan of JENDL-3. Nakagawa, Tsuneo (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111211—: 1991 Japan Atomic Energy Research In- 
stitute (JAERI) symposium on nuclear data, Tokai (Japan), 28-29 
Nov 1991; INDC(JPN)—157/L). In Proceedings of the 1991 sympo- 
sium on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

The JENDL-3 revision 2 (JENDL-3.2) is being planned, because 
some drawbacks have been found in the current version of 
JENDL-3 (JENDL-3.1). In this presentation, the drawbacks of 
JENDL-3.1 are summarized. They will be modified, and JENDL-3.2 
will be released at the end of March 1993. The present status of 
JENDL special purpose files is also described briefly. (author). 


23448 (KlYal-89-6) An information transmission from the 
amplitude analyzer of YHO-4096-90 type into a CM type com- 
puter. Grigorenko, A.G.; Zerkin, V.V.; Kozyr’, Yu.E.; Tkach, N.M. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1989. 11p. (In Russian). Order Number DE92630194. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The simple finishings and programmes for computers were de- 
scribed, necessary for the organization of the direct information 
transmission from the memory of amplitude analyzer of UNO-4096- 
90 type in the computer memory of CM type being included in the 
IVK-2 (IVK-1) complex. The standard input register CAMAC was 
used for the information reception. The proposed means allows to 
use computer possibilities for processing and storage of the ana- 
lyzer accumulated data. 3 refs.; 2 figs. 


23449 (LA-12323-MS) An analysis of human intelligence 
losses from a secure information system. Bott, T.F. Los Alamos 
National Lab., NM (United States). May 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE92014020. Source: OSTI; NTIS; GPO 
Dep. 
A systematic method for evaluating the performance of an infor- 
mation security system is described. The method includes 
procedures for observable signature determination, analysis of in- 
formation loss paths, security system faults, and a rudimentary 
information importance scheme. A simple quantification of the 
probability of information disclosure is developed based on histori- 
cal data sources. Some examples of applications are given. 


23450 (WSRC-MS-91-439) Objects used to implement in- 
telligent databases. Parks, W.S. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1991]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9110341-3: Artificial intelligence (Al) in the 
Department of Energy (DOE) complex meeting, Oak Ridge, TN 
(United States), 29-31 Oct 1991). Order Number DE92013098. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents a database construction useful for a rapid- 
prototyping environment. Intelligent systems require a priori knowl- 
edge and accumulated data to perform heuristics. Often the types 
of information required to make decisions are scattered and not 
well formed. The accumulation of heterogeneous information into 
structured formats requires deliberation and these activities are 
contrary to rapid-prototyping principles. When systems require un- 
structured information the logical implementation may be objects 
which create structure upon data that may appear to be random or 
chaotic. This scheme associates classes of information based upon 
similarity rather than requiring the data to be cast in a rigid form. A 
mechanism has been developed to accumulate heterogeneous 
information into entities that have function and which can be rea- 
soned upon for heuristics problem solving. Using a functional 
representation of information allows the developer to capture raw 
data in its native form and assimilate the information into dynamic 
code units. The dynamic code units have autonomy while maintain- 
ing an open interface to the remainder of the system. This allows 
for easy maintenance, implementation, and reusability which as- 
sure the tenets of rapid- prototype development and aggregating 
the dynamic units a database in a content readily accessible to the 
inference control. 
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Evaluation of mechanistic DNB models using HCLWR CHF data, 
17:21557 (R;JP;in Japanese) 

Experimental study on two-phase flow regime transition from strat- 
ified to slug flow in a large-height horizontal duct, 17:21556 
(R;JP;In Japanese) 

Functional reasoning, explanation and analysis: A survey on theo- 
ries, techniques and applied systems, qualitative function 

formation technique, 17:21453 (R;JP) 
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Statistical modeling of static of nuclear graphites with 
relevance to structural design, 17:21920 (R;JP;in Japanese) 
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spectroscopy, 17:21951 (R;DE;in German) 
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plant, 17:21562 (R;US) 

Transverse beam dynamics studies of a heavy ion induction linac, 
17:22201 (RA;US) 

Transverse coupling impedance measurement studies of low-Q 
cavities, 17:22365 (RA;US) 

Tuning and stabilization of RFQ's, 17:22335 (RA;US) 

Tuning methods for the 805 MHz side-coupled cavities in the Fer- 
milab linac upgrade, 17:22259 (RA;US) 

Ultra high energy gamma rays and observations with 
CYGNUS/MILAGRO, 17:22963 (R;US) 

Update on the Long-Term Flow Testing Program, 17:21259 (R;US) 

Upgrading the Fermilab Linac local control system, 17:22320 
(RA;US) 

Use of TW output structures for high peak power RF generators, 
17:22300 (RA;US) 

Using traveling wave structures to extract power from relativistic 
klystrons, 17:22276 (RA;US) 

Vaporization behavior of U,Zr;_,C;_y nuclear fuel materials in 
hydrogen at high pressures and temperatures, 17:20935 (R;US) 

Variable energy and heavy ion RFQs, 17:22336 (RA;US) 

Voltage breakdown test at 473 MHz, 17:22293 (RA;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

Wake potentials and impedances for the ATA induction cell, 
17:22529 (RA;US) 

Wakefield accelerators, 17:22140 (RA;US) 

Waste measurements at a plutonium facility, 17:21037 (R;US) 

Water supply at Los Alamos during 1989: Progress report, 
17:21797 (R;US) 

Water-rock interactions and the pH stability of groundwater from 
Yucca Mountain, Nevada, 17:21035 (R;US) 

X-band accelerating structure for Japan Linear Collider, 17:22268 
(RA;US) 

X-band klystron for Japan Linear Collider, 17:22285 (RA;US) 





Milan Univ. (Italy). Dipt. di Fisica 


Louisiana State Univ., Baton Rouge, LA (United States) 
Evaluation of potential hazard exposure resulting from DOE waste 
treatment and disposal at Rollins Environmental Services, Ba- 
ton Rouge, LA, 17:20966 (R;US) 
Louisiana Tech Univ., Ruston, LA (United States) 
Evaluation of potential hazard exposure resulting from DOE waste 
treatment and disposal at Rollins Environmental Services, Ba- 
ton Rouge, LA, 17:20966 (R;US) 


Mainz Univ. (Germany). Fachbereich 18 - Physik 
Electromagnetic excitation of '°*Xe in relativistic heavy ion colli- 
sions, 17:23113 (R;DE;in German) 
Rene ites: GAR Dey SD: Canad Sate Dey <8 


High Energy Accelerator and Colliding Beam User Group: Progress 
report, March 1, 1992—October 31, 1992, 17:22980 (R;US) 
Maryland Univ., College Park, MD (United States). Lab. for 

Plasma Research 
Nonlinear dynamics and plasma tra : Progress report, 
September 15, 1991-September 14, 1992, 17:23212 (R;US) 
Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (United 
States) 
Management and minimization of photographic wastes at Pantex 
Plant, 17:21786 (R;US) 
Massachusetts Inst. of Techn., Cambridge, MA (United States) 
Harvard-MIT research program in short-lived radi j 
cals: Technical progress report, 1991, 17:22738 (R;US) 
Massachusetts inst. of Tech., Cambridge, MA (United Sistes). 
Dept. of Chemical Engineering 
Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 1, October-December 1991, 17:20797 
(R;US) 
Macrostatistical namics: Progress report, April 15, 1991— 
September 14, 1992, 17:23151 (R;US) 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Materials Science and Eng 
Superconductivity and magnetism in rapidly solidified perovskites: 
Final report, September 1, 1988—August 31, 1991, 17:21868 
(R;US) 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center 
Experimental and theoretical research in applied plasma physics: 
Technical progress report, October 15, 1990—October 14, 1993, 
17:23214 (R;US) 
Fusion development and technology: Technical progress report, 
October 15, 1990—October 14, 1993, 17:23251 (R;US) 
GEM magnet options: Preliminary report, 17:22472 (R;US) 
Safety and protection for large-scale magnet systems: FY91 re- 
port, 17:23252 (R;US) 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany) 
Dielectric energy versus plasma energy, and Hamiltonian action- 
angle variables for the Viasov equation, 17:23216 (R;US) 
Mazour Associates, Inc., Mystic, CT (United States) 
Findings of a workshop on developing a methodology for evaluating 
effectiveness of nuclear power plant training, 17:21400 (R;US) 
Michigan State Univ., East Lansing, Ml (United States). Dept. of 
Mechanical Engineering 
[Study of flow properties of wet solids using laser induced photo- 
chemical anemometry]: Quarterly technical progress report, 
April-June 1991, 17:20775 (R;US) 
Michigan Univ., Ann Arbor, Mi (United States). Dept. of Chem- 
cal Engineering 
A novel, integrated treatment system for coal wastewaters: Quar- 
terly report, December 2, 1991—March 1, 1992, 17:20798 (R;US) 
Microseeps Ltd., Pittsburgh, PA (United States) 
Soil gas surveys at selected potential waste sites at the Savannah 
River Plant, 17:22633 (R;US) 
Milan Univ. (Italy). Dipt. di Fisica 
Reference climate for ispra (Italy): Dynamic simulation of local cli- 
mate, 17:21723 (R;IT;In italian) 
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Minerals Management Service, Herndon, VA (United States) 


Minerals Management Service, Herndon, VA (United States) 

Comprehensive Program 1992-1997: Final Environmental impact 
Statement, Visuals -IV, 17:20900 (R;US) 

Comprehensive Program, 1992—1997: Final environmental impact 
statement, Volume 3, 17:21673 (R;US) 

Outer Continental Shelf natural gas and oil resource management: 
Comprehensive program, 1992-1997: Final environmental im- 
pact statement: Volume 1, 17:21671 (R;US) 

Outer continental shelf natural gas and oil resource management 
comprehensive program, 1992-1997: Final Environmental Im- 
pact Statement: Volume 2, 17:21672 (R;US) 

Ministerium fuer Wirtschaft, Mittelstand und Technologie des 
Landes Nordrhein-Westfalen, Duesseldort (Germany) 

Studies on the mineral paragenesis of pit dusts and its influence 

on the cytotoxicity of quartz, 17:22901 (IA;DE;In German) 
Ministerstvo Zdravookhraneniya SSSR, Moscow (Russian Fed- 
eration) 

2. All-union symposium with international participation on hyperther- 
mia in oncology: Summaries of reports. |. Clinic, 17:22746 (I;SU) 

Minnesota Mining and Mig. Co., St. Paul, MN (United States). 
Corporate Research Labs. 

Advanced heat pump for the recovery of volatile organic com- 
pounds: Phase 1, Conceptual design of an advanced Brayton 
cycle heat pump for the recovery of volatile organic compounds: 
Final report, 17:21720 (R;US) 

Mississippi State Univ., MS (United States). Dept. of Electrical 
and Computer Engineering 

Experimental investigation of steep-front short duration (SFSD) 
surge effects on power systems components, 17:21602 (R;US) 

Montana State Univ., Bozeman, MT (United States). Dept. of 
Physics 
Electroactive polymers and liquid crystals: Technical progress re- 
port, 1 April 1991-31 March 1992, 17:21909 (R;US) 
Mound, Miamisburg, OH (United States) 
Density variations and anomalies in palladium compacts, 
17:21838 (R;US) 
Operational surfaces for the rectangle and triangle, 17:23407 (R;US) 
Process changes resulting from the investigation of uncured pot- 
ting found on Lot 19 holders, 17:22510 (R;US) 
Radiography to measure the longitudinal density gradients of Pd 
compacts, 17:22058 (R;US) 
The dry heat exchanger preconditioner, 17:22484 (R;US) 


Nagoya Univ. (Japan). Plasma Science Center 

Electron acceleration by longitudinal electric field of a gaussisn 
laser beam, 17:22378 (R;JP) 

National Aeronautics and Space Administration, Huntsville, AL 
(United States). George C. Marshall Space Flight Center 

Demonstration of rapid and sensitive module leak certification for 

space station freedom: Final report, 17:22489 (R;US) 
National Aerospace Lab., Chofu, Tokyo (Japan) 

Damping enhancement of large space strucutures by proof-mass- 
actuators, 17:22037 (R;JP;in Japanese) 

Effective cleaning of oil-protected bearing steel examined by XPS 
analysis. Part 2.: Low pollution cleaning (Cleaning by synthetic 
detergent and weak-alkaline detergent), 17:21787 (R;JP;In 
Japanese 

Evaluation of NACA0012 airfoil test results in the NAL two- 
dimensional transonic wind tunnel, 17:22048 (R;JP) 

Experimental investigation of interlaminar fracture toughness of 
carbon fiber/thermoplastic and carbon fiber/thermosetting com- 
posites by DCB specimens, 17:21925 (R;JP;in Japanese) 

GPS satellite orbit determination using pseudorange data: experi- 
ments and results, 17:21771 (R;JP) 

Kdentification of the stability and control derivatives of a DLC-flap 
system for VSRA, 17:22049 (R;JP;in Japanese) 

Improved method for simulating supersonic flow past a wedge 
shaped body, 17:22046 (R;JP;in Japanese) 

Pressure measurement method using electronically scanner pres- 
sure sensor (ESP) installed in a gust wind tunnel, 17:22493 
(R;JP;in Japanese) 


Quaternion and euler angles in kinematics, 17:22939 (R;JP;In 
Japanese) 

Swept frequency type of ultrasonic inspection method for liner- 
propellant separations of solid motors, 17:21770 (R;JP;In 


Japanese) 

Ultra high speed numerical wind tunnel (UHSNWT) initiative at Na- 
tional Aerospace Laboratory numerical simulator.: Second 
generation, 17:22047 (R;JP;in Japanese) 

Vector processing time chart analysis program (VTAP) simulation 
of vector processing computers, 17:23408 (R;JP;in Japanese) 

National Association of Regulatory Utility Commissioners, 
Washington, DC (United States) 

Environmental externalities: A survey of state commission actions, 
17:21679 (R;US) 

Incentives for demand-side management, 17:21678 (R;US) 

National conference on integrated resource planning: Proceed- 
ings, 17:20923 (R;US) 

Proceedings: National conference on environmental externalities, 
17:21634 (R;US) 

Renewable energy and utility regulation, 17:21689 (R;US) 

The Michigan regulatory incentives study for electric utilities: 
Phase 1, Final report, 17:21792 (R;US) 

National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States) 

Hydrodenitrogenation: An increasingly important part of catalytic 
hydroprocessing interlocking of thermodynamics and kinetics, 
17:20896 (R;US) 

Imaging techniques applied to the study of fluids in porous media, 
17:20893 (R;US) 

National Institute for Petroleum and Energy Research 1990 annual 
report, October 1, 1989-September 30, 1990, 17:20854 (R;US) 

National Inst. of Standards and Technology, Gaithersburg, MD 
(United States). Thermophysics Div. 

Materials compatibility and lubricants research on CFC-refrigerant 
substitutes: Thermophysical properties: Quarterly report, 1 Jan- 
uary 1992-31 March 1992, 17:21906 (R;US) 

National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 

A measurement of Re(e’/e) with double-beam technique, 17:23005 
(RA;JP) 

A study of anomalous WWZ/WW7 couplings at JLC, 17:23045 
(RA;JP) 

Accelerators for the KEK B-Factory, 17:22414 (RA;JP) 

Ambitious possibilities for the B-factory detector, 17:22466 (RA;JP) 

Calorimeter design for KEK B-factory, 17:22461 (RA;JP) 

CP violation in exclusive B decays, 17:23008 (RA;JP) 

Data acquisition system for KEK B-factory, 17:22416 (RA;JP) 

Design of a trigger and data acquisition system for the 
SLAC/LBLU/LLNL B Factory, 17:22418 (RA;JP) 

Design of event builder, 17:22417 (RA;JP) 

Development of CMOS front-end electronics for silicon strip detec- 
tor, 17:22459 (RA;JP) 

Development of double sided silicon strip detectors, 17:22455 
(RA;JP) 

Dynamical models of B > ‘¥/JK,*, 17:23007 (RA;JP) 

Flavor tagging with BB-barz final states, 17:23010 (RA;JP) 

Heating at the interaction region, 17:22415 (RA;JP) 

Heavy quark symmetry (review), 17:23006 (RA;JP) 

Higgs production via W-fusion at ete collider, 17:23068 (RA;JP) 

Higgs search at JLC, 17:23064 (RA;JP) 

Inner precision drift chamber for tracking and triggering, 17:22460 
(RA;JP) 

Intermediate mass Higgs search at JLC, 17:23067 (RA;JP) 

Model independent test of the standard model, 17:23011 (RA;JP) 

Offline computing for the KEK B-Factory, 17:22420 (RA;JP) 

Particle identification system in KEK B-factory, 17:22464 (RA;JP) 

Performance of the CLEO II Cs! calorimeter, 17:22462 (RA;JP) 

Performance of the Mark II silicon strip vertex detector at the Stan- 
ford Linear Collider, 17:22457 (RA;JP) 

Physics and detector design for CESR B-Factory, 17:22454 (RA;JP) 

Physics at B-Factory, 17:23004 (RA;JP) 

Physics in tt-bar pair productions, 17:23066 (RA;JP) 

Present status of Lattice QCD, 17:23024 (RA;JP) 

Prospects of B physics in various accelerators, 17:22421 (RA;JP) 

Prototype of computer farm for KEK B-factory, 17:22419 (RA;JP) 
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Radiative corrections to t-bart pair productions, 17:23063 (RA;JP) 

Review of fast RICH detectors, 17:22463 (RA;JP) 

Silicon micro vertex detector for the KEK B-factory, 17:22456 
(RA;JP) 

Some technical problems in calculating Feynman amplitudes, 
17:23065 (RA;JP) 

Study of the Yukawa coupling via ete~ — tt-barZ° and v~bartt- 
bar, 17:23069 (RA;JP) 

Tau physics at B-factory, 17:23009 (RA;JP) 

TOF counter for KEK B-factory, 17:22465 (RA;JP) 

Trigger design for B factory experiment, 17:23044 (RA;JP) 

Vertex studies and measurement of the B lifetime with the L3 de- 
tector at LEP, 17:22458 (RA;JP) 


National Oceanic and Atmospheric Administration, Seattle, WA 
(United States) 

Imprinting hatchery reared salmon and steelhead trout for homing 

1978-1983: Volume 1, Narrative: Final report of research, 
17:21185 (R;US) 


National Power Nuclear, Barnwood (United Kingdom) 

Analysis of Semiscale test S-LH-1 using RELAP5/MOD2, 
17:21580 (R;US) 

Analysis of semiscale test S-LH-2 using RELAP5/MOD2, 
17:21581 (R;US) 

RELAPS/MOD2 analysis of LOFT experiment L9-4, 17:21582 
(R;US) 

RELAPS/MOD2 calculation of OECD LOFT test LP-FW-01, 
17:21579 (R;US) 


National Power, Leatherhead (United ) 
Pre- and post-test analysis of LOB! MOD2 Test ST-02 (BT-00) with 
RELAPS5/MOD1 and MOD2 (loss of feed water), 17:21577 (R;US) 


National Power, Leatherhead (United Kingdom). Technology 
and Environment Centre 
Application of the RELAP5/MOD2 code to the LOFT tests L3-5 
and L3-6, 17:21576 (R;US) 


National Renewable Energy Lab., Golden, CO (United States) 

A surface definition code for turbine blade surfaces, 17:21292 
(R;US) 

Application experience and field performance of silvered polymer 
reflectors, 17:21244 (R;US) 

Catalyst and feedstock effects in the thermochemical conversion 
of biomass to liquid transportation fuels, 17:21165 (R;US) 

Computer simulation of shading and blocking: Discussion of accu- 
racy and recommendations, 17:21217 (R;US) 

Cooperative field test program for wind systems: Final report, 
17:21291 (R;US) 

Desiccant cooling using unglazed transpired solar collectors, 
17:21245 (R;US) 

Design and simulation of latent heat storage units: Final report, 
17:21605 (R;US) 

Endothermic photo-catalytic reactions: Final report, 17:21203 
(R;US) 

Evaluation of a fluidized-bed waste-heat recovery system: A tech- 
nical case study, 17:21779 (R;US) 

Gas-side fouling probe: A technical brief, 17:21780 (R;US) 

Going national with HERS and EEMs: Issues and impacts: The 
collected papers of the national collaborative, 17:21758 (R;US) 
Module process optimization and device efficiency improvement 
for stable, low-cost, large-area, cadmium telluride-based photo- 
voltaic module production: Annual subcontract report, 1 July 

1990-31 December 1991, 17:21207 (R;US) 

NREL PV AR&D 11th review meeting, May 13-15, 1992, Denver 
Marriott City Center, Denver, Colorado: Photovoltaic Advanced 
Research and Development Project, 17:21200 (R;US) 

Opportunities for utility involvement with solar domestic hot water, 
17:21236 (R;US) 

Outdoor testing of advanced optical materials for solar thermal 
electric applications, 17:21247 (R;US) 

Perspective on photovoltaic amorphous silicon, 17:21690 (R;US) 

Photodegradation effects in materials exposed to high flux solar 
and solar simulated radiation, 17:21839 (R;US) 

Photovoltaic Subcontract Program, FY 1991: Annual report, [Oc- 
tober 1, 1990-September 30, 1991], 17:21205 (R;US) 


Nevada Univ., Las Vegas, NV (United States) 


Research on polycrystalline thin film submodules based on 
CulnSe2 materials: Annual subcontract report, 11 November 
1990-31 October 1991, 17:21208 (R;US) 

Solar photo-thermal catalytic reactions to produce high value 
chemicals, 17:21201 (R;US) 

Solar synthesis of advanced materials: A solar industrial program 
initiative, 17:21235 (R;US) 

Synthesis of cresols and xylenols from phenol and methanol, 
17:21202 (R;US) 

Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 

Thermochemical cycles for energy storage: Thermal decomposi- 
tion of ZnCO, systems: Final topical report, January 1, 
1982—December 31, 1984, 17:21607 (R;US) 

Thin film cadmium telluride, zinc telluride, and mercury zinc tel- 
luride solar cells: Final subcontract report, 1 July 1988-31 
December 1991, 17:21206 (R;US) 

Uniform flux dish concentrators for photovoltaic application, 
17:21246 (R;US) 

Yaw dynamics of horizontal axis wind turbines: Final report, 
17:21293 (R;US) 

Natural History Museum, London (United Kingdom) 

Activity responses of female New World screwworm flies to 
swormlure-4 in the laboratory, 17:22785 (RA;XA) 

Development of an odour-baited insecticidal target system for the 
suppression of adults of the new world screwworm fly: Final 
for the period 15 April 1991 - 31 January 1992, 17:22783 (R;XA) 

Electroanten responses of New World screwworm to 
components of swormlure-4 and related compounds, 17:22784 
(RA;XA) 

Laboratory investigation of dispensing systems for swormiure-4, 
17:22787 (RA;XA) 

Odour-baited targets to control New World screwworm: A prelimi- 
nary field study in Mexico, 17:22788 (RA;XA) 

Responses of female New World screwworm flies to coloured tar- 
gets in the laboratory, 17:22786 (RA;XA) 

Studies of the behaviour of New World screwworm flies in the field 
in Libya in support of the development of an adult suppression 
system, 17:22789 (RA;XA) 

Natural Resources Inst., Chatham (United Kingdom) 

Activity responses of female New World screwworm flies to 
swormlure-4 in the laboratory, 17:22785 (RA;XA) 

Development of an odour-baited insecticidal target system for the 
suppression of adults of the new world screwworm fly: Final report 
for the period 15 April 1991 - 31 January 1992, 17:22783 (R;XA) 

Electroantennographic responses of New World screwworm to 
components of swormlure-4 and related compounds, 17:22784 
(RA;XA) 

Laboratory investigation of dispensing systems for swormlure-4, 
17:22787 (RA;XA) 

Odour-baited targets to control New World screwworm: A prelimi- 
nary field study in Mexico, 17:22788 (RA;XA) 

Responses of female New World screwworm flies to coloured tar- 
gets in the laboratory, 17:22786 (RA;XA) 

Studies of the behaviour of New World screwworm flies in the field 
in Libya in support of the development of an adult suppression 
system, 17:22789 (RA;XA) 

NEI International Research and Development Co. Lid., 
Newcastle-on-Tyne (United Kingdom) 

Directly coupled slow speed wind turbine alternators: The applica- 
tion of directly coupled slow speed generators to horizontal and 
vertical axis wind turbine systems of medium and large power 
rating. Stage 2: Preliminary design, 17:21285 (R;GB) 

Nevada Univ., Las Vegas, NV (United States) 

A study of a container for long term storage of high level waste us- 
ing finite elements: Task B.1, Structural analysis and design: 
The Waste Package Project at The University of Nevada, Las 
Vegas, 17:20981 (R;US) 

Design management and stress analysis of a circular rock tunnel 
for storage of spent nuclear fuel, 17:20982 (R;US) 

DOE project yearly report: Task A.2.a, Review of container design 
concepts, 17:20977 (R;US) 

Report on task assignment No. 3 for the Waste Package Project: 
Parts A & B, ASME pressure vessel codes review for waste 
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Nevada Univ., Las Vegas, NV (United States) 


package application; Part C, Library search for reliability/failure 
rates data on low temperature low pressure piping, containers, 
and casks with long design lives, 17:20978 (R;US) 

Six month progress report on the Waste Package Project at the 
University of Nevada, Las Vegas, July 1991—January 1992: 
Management, quality assurance and overview, 17:20980 (R;US) 

Supplemental Task A-2,A-2A, Design of robust waste cannister: 
Semi-annual report, 17:20976 (R;US) 

UNLV information Science Research Institute quarterly progress 
report, 17:23442 (R;US) 

Nevada Univ., Las Vegas, NV (United States). Dept. of Civil and 
Environmental Engineering 

Waste Package Program: Progress report, January 1991—June 
1991, 17:20975 (R;US) 

Nevada Univ., Las Vegas, NV (United States). Environmental Re- 
search Center 

identification and characterization of conservative organic tracers 
for use as hydrologic tracers for the Yucca Mountain Site Char- 
acterization Study: Progress report, June 1—December 31, 
1990, 17:20972 (R;US) 

identification and characterization of conservative organic tracers 
for use as hydrologic tracers for the Yucca Mountain Site Char- 
acterization Study: Progress report, January 1, 1991—June 30, 
1991, 17:20973 (R;US) 

UNS YMSCP QA support task: Quarterly technical progress re- 
port, January 1, 1991—June 30, 1991, 17:20974 (R;US) 

Nevada Univ., Las Vegas, NV (United States). Harry Reid Center 
for Environmental Studies 

Identification and characterization of conservative organic tracers 
for use as hydrologic tracers for the Yucca Mountain Site Char- 
acterization Study: Progress report, July 1, 1991~December 31, 
1991, 17:20979 (R;US) 

Nevada Univ., Reno, NV (United States). Desert Research inst. 

Linkage of anthropogenic aerosol to clouds and climate: Progress 
report No. 2, 17:22549 (R;US) 

New Energy and industrial Technology Development Organiza- 
tion, Tokyo (Japan) 

FY1991 research and development projects (1), 17:21652 
(R;JP;in Japanese) 

New Energy Development Organization, Tokyo (Japan) 

Current status of research and development of molten carbonate 
fuel cell power generation system, 17:21704 (IA;JP;in Japanese) 

Demonstration test on methanol conversion of oil burning thermal 
power piants.: Research and development of methanol engine 
system for power generation, 17:21305 (IA;JP;in Japanese) 

Demonstration test on methanol conversion of oil burning thermal 
power plants.: Demonstration test on total system of methanol 
reforming type power generation (research on combustion), 
17:21806 (IA;JP;in Japanese) 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;in Japanese) 

Development of coal liquefaction technique.: Development of 
common base techniques (development of new catalysts for up- 
grading coal liquefied oil), 17:20767 (IA;JP;in Japanese) 

Development of commercialization technology of the photovoltaic 
power generation system.: Research and development to make 
new type solar cells practical (high purity substrate manufactur- 
ing technique and high purity raw silicon manufacturing 
technique), 17:21197 (IA;JP;In Japanese) 

Development of commercialization technology of the photovoltaic 
power generation system.: Research to make the manufactur- 
ing technique of amorphous solar cells practical use (high 
quality manufacturing technique and high integration technique), 
17:21198 (IA;JP;In Japanese) 

Development of commercialization technology of the photovoltaic 
power generation system.: Research and development of 
power supplying system to isolated islands and demonstration 
researches, 17:21215 (IA;JP;in Japanese) 

Development of commercialization technology of the photovoltaic 
power generation system.: Demonstration research and devel- 
opment of the system interconnection control technique 
(Research and development of evaluation system for peripheral 
techniques), 17:21216 (IA;JP;in Japanese) 
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Development of commercialization technology of the industrial use 
solar system.: Research of elementary technology (develop- 
ment of highly efficient and low cost type solar energy collector 
for medium temperature), 17:21223 (IA;JP;In Japanese) 

Development of composite methane gas producing equipment using 
high-performance separation membranes.: High-concentration 
waste water pilot plant, 17:21160 (IA;JP;In Japanese) 

Development of composite methane gas producing equipment using 
high-performance separation membranes.: Low-concentration 
waste water pilot plant, 17:21161 (IA;JP;in Japanese) 

Development of entrained bed coal gasification power generating 
plant.: Situation of development of 200t/day entrained bed coal 
gasification power generating plant, 17:20768 (IA;JP;In Japan- 
ese) 

Development of entrained bed coal gasification power generation 
plant.: Supporting researches for development of entrained bed 
coal gasification power generation plant, 17:20769 (IA;JP;Iin 
Japanese) 

Development of fuel alcohol technology.: Research and develop- 
ment for total system (Sugar-based total system), 17:21158 
(IA;JP;in Japanese) 

Development of fuel alcohol technology.: Research and develop- 
ment for total system (wood based total system), 17:21159 
(IA;JP;In Japanese) 

Development of fuel cell power generation technique.: State of de- 
velopment of solid electrolyte fuel cells, 17:21703 (IA;JP;In 
Japanese) 

Development of hot water utilizing power plant.: Development of 
binary cycle power plant, 17:21255 (IA;JP;in Japanese) 

Development of hot water utilizing power plant.: Development of 
hot dry rock power generation system technology, 17:21256 
(IA;JP;In Japanese) 

Development of hot water utilizing power plant.: Development of 
minable fluid increasing technology, 17:21257 (IA;JP;In Japan- 
ese) 

Development of hydrogen production technique using coal.: Re- 
search with a pilot plant, 17:21151 (IA;JP;In Japanese) 

Development of new type battery power storage system.: Opera- 
tional studies on 1000 KW class zinc-bromine pilot system, 
17:21610 (IA;JP;in Japanese) 

Development of super heat pump energy accumulation system.: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;In Japanese) 

Final results of the 200 KW class phosphoric acid fuel cell project, 
17:21705 (IA;JP;in Japanese) 

Future coal policy, 17:20814 (IA;JP;In Japanese) 

NEDO alcoholV/biomass technology subcommittee (11th business 
reporting conference), 17:21157 (|;JP;in Japanese) 

NEDO coal mining rationalization subcommettee (11th business 
reporting conference), 17:21669 (i;JP;in Japanese) 

NEDO coal resources subcommittee (11th business reporting con- 
ference), 17:20812 (I;JP;in Japanese) 

NEDO coal technology subcomittee (11th business reporting con- 
ference), 17:20764 (I;JP;In Japanese) 

NEDO fuel/storage technology subcommittee (11th business re- 
porting conference), 17:21604 (1;JP;in Japanese) 

NEDO geothermal subcommittee (11th business reporting confer- 
ence), 17:21251 (I;JP;In Japanese) 

NEDO solar technology subcommittee (11th business reporting 
conference), 17:21196 (I;JP;ln Japanese) 

Overall national geothermal resources survey, 17:21253 (IA;JP;In 
Japanese) 

Overseas geologic structure survey.: Basic feasibility study on 
commercial production in Baidauri district of Indonesia, 
17:20802 (IA;JP;In Japanese) 

Promotion of clean coal utilization based on IEA agreement.: In- 
ternational cooperation project for coal utilization technology, 
17:21668 (IA;JP;In Japanese) 

Report on coal mining rationalization project, 17:21670 (IA;JP;In 
Japanese) 

Research and development of coal liquefaction.: Development of 
bituminous coal liquefaction technique (research with a pilot 
plant), 17:20765 (IA;JP;in Japanese) 





Nuclear Regulatory Commission, Washington, DC (United States). Office 


Survey on infrastructural promotion for coal import.: Survey on the 
coal situation and export capability in Soviet Union, 17:20813 
(IA;JP;In Japanese) 

Survey on promotion of geothermal development, 
(IA;JP;In Japanese) 

Technical development of ceramic gas turbine technology.: Re- 
search and development of 300 KW class ceramics gas turbine 
heat resistant ceramic members for cogeneration, 17:21872 
(IA;JP;In Japanese) 

Technology development of superconductivity.: Research and de- 
velopment of application techniques of superconductive power, 
17:23178 (IA;JP;in Japanese) 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration methods, 
17:21254 (IA;JP;In Japanese) 

New England Research, Inc., White River Junction, VT (United 
States) 

The sensitivity of seismic responses to gas hydrates, 17:20908 
(R;US) 

New Hampshire Univ., Durham, NH (United States) 

Electro-catalytic reduction of nitrogen oxides, 17:20786 (R;US) 

New Hampshire Univ., Durham, NH (United States). Dept. of 
Chemical Engineering 

Electro-catalytic reduction of NO,, 17:20785 (R;US) 

New Jersey inst. of Tech., Newark, NJ (United States). Particu- 
late Flow Research Lab. 

Particulate Flow Research Lab quarterly progress report, October 
1, 1991—December 30, 1991, 17:20805 (R;US) 

New Mexico Inst. of Mining and Technology, Socorro, NM (United 
States). New Mexico Petroleum Recovery Research Center 

Field verification of CO2-foam: Second annual report, em ¥, 
1990—September 30, 1991, 17:20858 (R;US) 

New Mexico Univ., Albuquerque, NM (United States). Cancer 
Center 


Lung cancer epidemiology in New Mexico uranium miners: 
Progress report, March 1, 1991—November 30, 1991, 17:21114 
(R;US) 

New Mexico Univ., ee ae NM (United States). Center for 
Micro-Engineered Ceram 

Advanced NMR-based aaa for pore structure analysis of 
coal: Quarterly report No. 1, September 1, 1991—November 30, 
1991, 17:20778 (R;US) 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarterly report No. 2, December 1, 1991—February 29, 
1992, 17:20779 (R;US) 

New York Univ., NY (United States). Medical Center 

Particle deposition in human and canine tracheobronchial casts: 

Annual progress report, 17:22815 (R;US) 
Nordisk Ministerraad 

A better knowledge of the European environment for its better 
management: The CORINE programme 1985-1990, 17:21640 
(1A;DK) 

Integrated Monitoring, 17:22585 (IA;DK) 

North Carolina Univ., Chapel Hill, NC (United States). Dept. of 
Chemistry 

The energetics and dynamics of free radicals, ions, and clusters: 
Progress report, August 1, 1991—March 31, 1992, 17:21963 
(R;US) 

North Dakota Univ., Grand Forks, ND (United States). School of 
Engineering and Mines 

ERIP application instructions: Final report, September 12, 1990— 

December 31, 1991, 17:23292 (R;US) 
Northwestern Univ., Evanston, IL (United States) 

Structure and shear response of lipid monolayers: Progress re- 
port, July 1, 1989-June 31, 1990, 17:23161 (R;US) 

Thinning and rupture of a thin liquid film on a heated surface: 
Progress report, October 1, 1989-September 30, 1990, 
17:22942 (R;US) 

Notre Dame Univ., IN (United States). Center for Materials Scl- 
ence and Engineering 

A study of erosive particle rebound parameters: Advanced Re- 
search and Technology Development Materials Program, 
17:21840 (R;US) 


17:21252 


Nuclear Assurance Corp., Norcross, GA (United States) 

Facility Interface Capability Assessment (FICA) summary report, 
17:20949 (R;US) 

Nucleer Services, Inc., Columbus, OH (United States) 

Advanced heat pump for the recovery of volatile organic com- 
pounds: Phase 1, Conceptual design of an advanced Brayton 
cycle heat pump for the recovery of volatile organic compounds: 
Final report, 17:21720 (R;US) 

Nuclear Regulatory Commission, on, DC (United States) 

Aging assessment of Residual Heat Removal systems in Boiling 
Water Reactors, 17:21405 (R;US) 

ee analysis of LOFT experiment L9-4, 17:21582 
(R;US) 

Understanding and managing the effects of battery charger and in- 
verter aging, 17:21521 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Budget and Analysis 

Nuclear Regulatory Commission Information Digest 1992 edition: 
Volume 4, 17:21399 (R;US) 

Nucleer Regulatory Commission, Washington, DC (United 
States). Div. of Engineering 

Canadian Seismic : Annual report, July-June 1990: 
Volume 5, 17:22912 (R;US) 

Heavy-Section Steel Technology Program: Semiannual progress 
report, Apri+-September 1991: Veto’, No. 2, 17:21439(R;US) 

Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Annual report, October 1989— 
September 1990: Volume 12, 17:21567 (R;US) 

Results of LWR snubber aging research, 17:21440 (R;US) 

Nucleer Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications 
Services 

Indexes to Nuclear Regulatory Commission issuances, July— 
December, 1991: Volume 34, Index 2, 17:21396 (R;US) 

NRC regulatory agenda: Quarterly report, January-March 1992: 
Volume 11, No. 1, 17:21397 (R;US) 

Title List of Documents Made Publicly Available, March 1-31, 
1992: Volume 14, No. 3, 17:21395 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Low-Level Waste Management and Decom- 
missioning 

Information for consideration in reviewing groundwater protection 
plans for uranium mill tailings sites, 17:22730 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Inspection and Safeguards 

Licensee contractor and Vendor Inspection status report: Quarterly 
report, January—March 1992: Volume 16, No. 1, 17:21393 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications 

DEPOSITION: Software to calculate particle penetration through 
aerosol transport lines: Draft report for comment, 17:23409 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safety Issue Resolution 

Assessment of ISLOCA risk-methodology and application to a 
combustion engineering plant, 17:21571 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Babcock and Wilcox nuclear power plant: Volume 1, Main re- 
port, 17:21568 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Babcock and Wilcox nuclear power plant: Volume 3, Appen- 
dices I-M, 17:21569 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Westinghouse four-loop ice condenser plant, 17:21570 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research 

Findings of a workshop on developing a methodology for evaluating 
effectiveness of nuclear power plant training, 17:21400 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Enforcement 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, January-March, 1992: Volume 11, No. 1, 

17:21398 (R;US) 
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Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research 

Analysis of Semiscale test S-LH-1 using RELAP5/MOD2, 
17:21580 (R;US) 

Analysis of semiscale test S-LH-2 using RELAP5/MOD2, 
17:21581 (R;US) 

Application of the RELAP5S/MOD2 code to the LOFT tests L3-5 
and L3-6, 17:21576 (R;US) 

Assessment of RELAP5/MOD2 critical flow model using Marviken 
Test Data 15 and 24, 17:21592 (R;US) 

Assessment of RELAP5/MOD2 using LOCE large break loss-of- 
coolant experiment L2-5, 17:21572 (R;US) 

Assessment of RELAP5/MOD2 using Semiscale large break loss- 
of-coolant experiment S-06-3, 17:21573 (R;US) 

Assessment of the “one feedwater pump trip transient’ in 
Cofrentes nuclear power plant with TRAC-BF1, 17:21583 (R;US) 

Assessment of TRAC-PF1/MOD1 against an inadvertent pressur- 
izer spray total opening transient in Jose Cabrera Power Plant, 
17:21578 (R;US) 

LOFT input dataset reference document for RELAPS5 validation 
studies, 17:21584 (R;US) 

Post-test analysis of LOB! test BT-12 using RELAP5/MOD2, 
17:21590 (R;US) 

Pre- and post-test analysis of LOB] MOD2 Test ST-02 (BT-00) with 
RELAPS5/MOD1 and MOD2 (loss of feed water), 17:21577 (R;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 2, 
Severe accident research; Severe accident policy implementa- 
tion; Accident management, 17:21565 (R;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 

RELAP/MOD2 post-test calculation of the OECD LOFT experi- 
ment LP-SB-1, 17:21586 (R;US) 

RELAPS assessment on direct-contact condensation in horizontal 
cocurrent stratified flow, 17:21588 (R;US) 

RELAPS/MOD2 analysis of a postulated “cold leg SBLOCA’” simul- 
taneous to a “total black-out” event in the Jose Cabrera Nuclear 
Station, 17:21587 (R;US) 

RELAPS/MOD2 calculation of OECD LOFT test LP-FW-01, 
17:21579 (R;US) 

RELAPS/MOD2 post-test calculation of the OECD LOFT experi- 
ment LP-SB-2, 17:21593 (R;US) 

Relevant results obtained in the analysis of LOBI/MOD2 natural 
circulation experiment A2-77A, 17:21350 (R;US) 

Review and summary of TRAC assessment from the International 
Code Assessment and Application Program (ICAP), 17:21589 
(R;US) 

The assessment of RELAP5/MOD2 against IVO loop seal tests, 
17:21591 (R;US) 

Thermal-hydraulic post-test analysis of OECD LOFT LP-FP-2 ex- 
periment, 17:21574 (R;US) 

Time step and mesh size dependencies in the heat conduction so- 
lution of a semi-implicit, finite difference scheme for transient 
two-phase flow, 17:21585 (R;US) 

TRAC-PF1 code assessment using OECD LOFT LP-FP-1 experi- 
ment, 17:21575 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office of the General Counsel 
United States Nuclear Regulatory Commission Staff Practice and 
Procedure Digest: Commission, Appeal Board and Licensing 
Board Decisions, July 1972—June 1971: Revision 2, 17:21394 
(R;US) 
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Nuklear-Chemie und -Metallurgie GmbH (NUKEM), Hanau (Ger- 


many) 
Use of reprocessed uranium and of depleted uranium. Final re- 
port, 17:21403 (R;DE;In German) 


NUTEK - Swedish National Board for Industrial and Technical 


Development, Stockholm (Sweden) 

Carbon storage and recycling in short-rotation energy crops, 
17:21173 (RA;SE) 

Landfill gas: Energy and environmental themes, 17:21153 (RA;SE) 

Overview of actions to combat emissions of CO. with particular 
reference to the role of biomass, 17:21171 (RA;SE) 

The contribution of thermochemical biomass conversion to the 
greenhouse effect, 17:21174 (RA;SE) 

The global warming issue. Scientific knowledge and the challenge 
for action, 17:21645 (RA;SE) 

The potential role of alcohol fuels in reducing carbon dioxide emis- 
sions, 17:21175 (RA;SE) 

The role of combustion of biofuels in reducing the release of car- 
bon dioxide, 17:21168 (RA;SE) 


O 


Oak Ridge Associated Universities, Inc., TN (United States) 


Fifth international radiopharmaceutical dosimetry symposium, 
17:22812 (R;US) 

Magnetohydrodynamic stability of plasmas with radial motion, 
17:23218 (R;US) 

Radiation protection technician job task analysis manual, 
17:22856 (R;US) 


Oak Ridge K-25 Site, TN (United States) 


Advanced computer aided instruction model for the NALDA 
project, 17:23400 (RA;US) 

Artificial intelligence: Implications for training, 17:23397 (RA;US) 

Cement solidification of low-level radioactive sludge at the West 
Valley Demonstration Project, 17:21101 (RA;US) 

Cement solidification systems at Los Alamos National Laboratory, 
17:20956 (RA;US) 

Ceramic membranes for high temperature hydrogen separation, 
17:20771 (R;US) 

Delisting efforts for K-1407-C pond sludges, 17:21104 (RA;US) 

Diffusion plant sludge storage problems at the Portsmouth 
Gaseous Diffusion Plant, 17:20958 (RA;US) 

DOE perspectives, 17:21097 (RA;US) 

Embedded training systems, 17:23398 (RA;US) 

Emergency avoidance solidification campaign at ORNL, 17:20957 
(RA;US) 

Group 1. Waste characterization, 17:21105 (RA;US) 

Group 2. Grouting, 17:21106 (RA;US) 

Group 3. Operations and certification, 17:21107 (RA;US) 

Group 4. Containment, 17:21108 (RA;US) 

Group 5. Treatment of off-spec products, 17:21109 (RA;US) 

Grout treatment facilities at DOE and other plants: Scope and ob- 
jectives of the workshop, 17:21096 (RA;US) 

Hypertext/hypermedia: Advanced technology for computer aided 
instruction, 17:23396 (RA;US) 

Instructional systems development: The impact of computer tech- 
nology, 17:23399 (RA;US) 

Mixed waste sludge issue at the K-25 site, 17:21098 (RA;US) 

Processing saltstone from waste streams at the Savannah River 
Plant, 17:20954 (RA;US) 

Regulatory aspects of sludge management, 17:21103 (RA;US) 

Review of the research in computer aided instruction, 17:23395 
(RA;US) 

Studies on the solidification of low-level radioactive wastes in ce- 
ment at INEL, 17:20955 (RA;US) 

The Hanford grout treatment facility, 17:21099 (RA;US) 

The proposed fixation of sludge in cement at the Feed Materials 
Production Center, 17:21102 (RA;US) 

Treatment of pond sludge at the Rocky Flats Plant, 17:21100 
(RA;US) 


Oak Ridge National Lab., TN (United States) 


A 10 GHz electron-cyclotron-resonance (ECR) ion source for ion- 
electron and ion-atom collision studies, 17:22935 (RA;US) 





A case for water resource reallocation, 17:22680 (RA;US) 
A combined AEM/APFIM characterization of Alloy X-750, 
17:21821 (R;US) 


comparison of three self-tuning control algorithms developed for 
the Bristol-Babcock controller, 17:20930 (R;US) 

A conceptual model for water flows in the fractured rocks of Ten- 
nessee, 17:22600 (RA;US) 

A land use/land cover map of the Oak Ridge Reservation and sur- 
rounding lands, 17:22618 (RA;US) 

A large-scale, throughfall manipulation experiment on Walker 
Branch Watershed: Objectives, plans, and progress, 17:22711 
(RA;US) 

A miniature carbon furnace for mass spectroscopy, 17:21942 
(R;US) 

A single stage ECR source for efficient production of radioactive 
ion beams, 17:22226 (RA;US) 

A study of erosive particle rebound parameters: Advanced Re- 
search and Technology Development Materials Program, 
17:21840 (R;US) 

A tight and explicit representation of Q in sparse QR factorization, 
17:23411 (R;US) 

ing of concrete containment structures in nuclear power plants, 
17:21536 (R;US) 

Air/surface exchange of mercury in forests, 17:22540 (RA;US) 

Alternative working fluids for unitary equipment: A research per- 
spective, 17:21712 (R;US) 

An APFIM survey of grain boundary segregation and precipitation 
in irradiated pressure vessel steels, 17:21819 (R;US) 

An approach to metering and network modeling, 17:21600 (R;US) 

An assessment of the impact of Class V injection wells on carbon- 
ate ground waters, 17:22609 (RA;US) 

An ECR source for negative ions production, 17:22934 (RA;US) 

An experimental study of the solubility of magnetite in sodium ac- 
etate solutions, 17:21960 (R;US) 

An implementation of redundancy resolution and stability monitor- 
ing for a material handling vehicle, 17:22496 (R;US) 

An object-based interviewing system, 17:23354 (R;US) 

Analytic estimation of radiation effects in space using solid angles, 
17:23128 (R;US) 

Anisotropic electrical resistivity of YBCO/PBCO superlattice films 
grown on miscut substrates, 17:21860 (R;US) 

Application of analytical electron microscopy to studies of equilib- 
rium and non-equilibrium segregation in materials, 17:21822 
(R;US) 

Application of oxygen-18 tracer techniques to arctic hydrological 
processes, 17:22714 (RA;US) 

Aspects of the interaction between vegetation and soil under 
global change, 17:22546 (RA;US) 

Assessment of nitrate export from a high elevation watershed, 
17:22610 (RA;US) 

Assessment of valve actuator motor rotor degradation by Fourier 
Analysis of current waveform, 17:21434 (R;US) 

Automated analysis of eddy-current steam-generator data, 
17:21435 (R;US) 

Availability of GIS-based or compatible data for modeling agricul- 
tural nonpoint source pollution of surface waters in Tennessee, 
17:22688 (RA;US) 

Availability of sediment-bound mercury for methylation and bioac- 
cumulation in a mercury-contaminated aquatic system - A corral 
study, 17:22708 (RA;US) 

Bull Run vertical variation of groundwater flow, 17:21311 (RA;US) 

BWR core melt progression phenomena: Experimental analyses, 
17:21537 (R;US) 

BWR-LTAS: A boiling water reactor, 17:23386 (CM;US) 

Cesium-137: A tracer for material transport from arctic tundra into 
lakes?, 17:22713 (RA;US) 

Characteristics and potential applications of an ORNL microwave 
ECR multicusp plasma ion source, 17:23198 (RA;US) 

Characterization of sintered reaction-bonded silicon nitride pro- 
cessed by microwave heating, 17:21859 (R;US) 

Characterization of the Weatherization Assistance Program net- 
work: Weatherization Assistance Program, 17:21663 (R;US) 

Charged particles as probes to study entrance channel effects in 
the composite system 'Yb, 17:23106 (R;US) 


Oak Ridge National Lab., TN (United States) 


Chemical Technology Division progress report, October 1, 1989- 
June 30, 1991, 17:22020 (R;US) 

Climatic and land cover influences on watershed S, water 

ity, and biologicai response in the Tennessee River Basin, 
17:22703 (RA;US) 

Column-by-column compositional imaging by Z-contrast STEM, 
17:23160 (R;US) 

Comparative response of northern red oak seediings and mature 
trees to ozone, 17:22545 (RA;US) 

Comparison of contaminant concentrations on surface sediments 
and in surface water in White Oak Creek Embayment, 17:22692 
(RA;US) 

Computer-assisted Morphology of Soils: CAMS, 17:22624 (RA;US) 

CONDOS Il: Display status tool for estimating radiation doses, 
17:23384 (CM;US) 

Conducting the 1992 National Resource Inventory in Tennessee, a 
multidisciplinary sampling approach to accessing the condition 
of natural resources within the state, 17:22612 (RA;US) 

Correlation of experimental data on heat and mass exchange in 
the condensation of vapor of an aqueous ammonia solution, 
17:22050 (R;US) 

Costs and benefits of automotive fuel economy improvement: A 
partial analysis, 17:21775 (R;US) 

Creep and slow crack growth mechanisms related to i 
creep behaviour of a silicon nitride ceramic at elevated tempera- 
tures, 17:21864 (R;US) 

Data and analysis needed to prepare and electric-utility integrated 
resource plan, 17:21674 (R;US) 

Deposition to edges and in forests: Results of 
studies in the Smoky Mountains and at WBW, 17:22539 (RA;US) 

Determination of sediment accumulation and mixing rates using 
137Cs and 2'!°Pb in Watts Bar Reservoir, 17:22688 (RA;US) 

Developing spatially distributed met hydrologic, and 
ecosystem models for tropical watersheds, 17:22717 (RA;US) 

Development and proof-testing of advanced absorption refrigeration 
cycle concepts: Report on Phases 1 and 1A, 17:21760 (R;US) 

Development of a GIS based synthetic watershed sediment rout- 
ing model, 17:22689 (RA;US) 

Development of a new environmentally improved hydroturbine, 
17:21180 (RA;US) 

Development of a teleoperated backhoe for buried waste excava- 
tion, 17:22029 (R;US) 

Development of geographic information system coverages to as- 
sess risk of public-supply well contamination in Tennessee, 
17:22687 (RA;US) 

and water quality monitoring required for NPDES 
stormwater regulations compliance, 17:22698 (RA;US) 

Distribution of ammonium salts between liquid and steam at high 
temperatures, 17:21959 (R;US) 

DOSDAT II-81: Dose-rate conversion factors for external expo- 
sure to photons and electrons, 17:23381 (CM;US) 

DOSFACTER Il: Dose-rate conversion factors for exposure to 
photons, 17:23373 (CM;US) 

Dynamic strength of HFIR vessel for fracture, 17:21471 (R;US) 

ECR source for the HHIRF tandem accelerator, 17:22229 (RA;US) 

ECRIPAC: A new concept for the production and acceleration to 
very high energies of multiply charged ions using an ECR 
plasma, 17:22932 (RA;US) 

Effect of bending on the room-temperature tensile strengths of 
structural ceramics, 17:21865 (R;US) 

Effect of surface modifications on the properties of silicon nitride 
ceramics, 17:21862 (R;US) 

Effects of flowpath variation on the hydrogeochemical response of 
Walker Branch Watershed to storms, 17:22690 (RA;US) 

Effects of utility DSM programs on risk, 17:21685 (R;US) 

Electromagnetic pulse (EMP) survey of the Idaho State Emer- 
gency Operating Center, Boise, Idaho, 17:22520 (R;US) 

Energy Division annual progress report for period ending Septem- 
ber 30, 1991, 17:21654 (R;US) 

Environmental Regulatory Update Table, March/April 1992, 
17:21646 (R;US) 

Environmental Sciences Division annual progress report for period 
ending September 30, 1991, 17:22533 (R;US) 
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Evaluation of proposed inservice testing procedures for check 
valves, 17:21345 (R;US) 

Experimental investigation of steep-front short duration (SFSD) 
surge effects on power systems components, 17:21602 (R;US) 

Experimental study of the parallel and perpendicular particle 
losses from an ECRIS plasma, 17:22217 (RA;US) 

Facility Interface Capability Assessment (FICA) summary report, 
17:20949 (R;US) 

Feasibility studies for an ECR-generated plasma stripper: Prelimi- 
nary, 17:22225 (RA;US) 

Field-scale experiments on 3-dimensional multi-region transport of 
tracers at Melton Branch, 17:22626 (RA;US) 

First operation of the Texas A and M ECR ion source, 17:22222 
(RA;US) 

Flow generation by turbulence, 17:23200 (R;US) 

Flux creep studies in Y;Ba2Cu,07_,; superconductors, 17:21863 
(R;US) 

Foothills Parkway environmental report: Geology, soils, and base- 
line water quality, 17:22616 (RA;US) 

Forest floor CO. exchange: Biophysical constraints and spatial 
gradients, 17:22614 (RA;US) 

Fracture strength of HFIR vessel with the effects of radiation em- 
brittlement and fluid-solid interaction, 17:21472 (R;US) 

Further investigations regarding the ecology of aquatic bryophytes 
in Walker Branch, 17:22705 (RA;US) 

Geochemical characteristics of a leachate plume emanating from 
the Shelby County landfill at Memphis, Tennessee, 17:22607 
(RA;US) 

Graphical-based construction of combinatorial geometries for radi- 
ation transport and shielding applications, 17:23129 (R;US) 

Groundwater quality in Tennessee, 17:22606 (RA;US) 

Gyrac-D: A device for a 200 keV ECR plasma production and ac- 
cumulation (first results), 17:23199 (RA;US) 

Gyro-Landau fluid model of tokamak core fluctuations: Progress 
report, 17:23202 (R;US) 

Health and dosimetry considerations in the ICRP 1990 formulation 
of effective dose, 17:22813 (R;US) 

Heat and mass exchange during condensation of a water- 
ammonia mixture, 17:22051 (R;US) 

Heavy-Section Steel Technology Program: Semiannual progress 
report, Aprit-September 1991: Volume 8, No. 2, 17:21439 (R;US) 

Hilislope soil moisture gradients in upland forested watersheds, 
17:22716 (RA;US) 

Hydrologic flowpaths in Walker Branch Watershed determined by 
end member mixing analysis, 17:22710 (RA;US) 

Hydrological data analysis with a Geographical Information Sys- 
tem, 17:22605 (RA;US) 

Implications and impacts of TVA’S quality initiative on operation of 
water resources programs, 17:22681 (RA;US) 

Impurity segregation to grain boundaries and defects in AIN, 
17:21866 (R;US) 

In situ TEM studies of the effect of misfit strain on the kinetics of 
Si; _.Ge, solid phase epitaxy: Temperature calibration and sur- 
face effects, 17:21905 (R;US) 

Increased growth efficiency and compensatory responses of 
yellow-popliar trees in elevated CO2, 17:22543 (RA;US) 

INREM II: Estimating dose equivalent to mans organs from an in- 
haled, ingested radionuclide, 17:23378 (CM;US) 

Intermediate-scale experiments on 1-dimensional multi-region 
transport of tracers at Melton Branch, 17:22625 (RA;US) 

Investigation of Celotex™ charring depths in the DT-18 shipping 
container, 17:22059 (R;US) 

Investigation of proton-rich platinum isotopes with the Fragment 
Mass Analyzer at ATLAS, 17:23097 (R;US) 

Investigative strategy to determine the extent and rate of contami- 
nant transport in a_ strike-dominated karstic flow system, 
17:22608 (RA;US) 

IODES: Code for calculating the estimation of dose, 17:23389 
(CM;US) 

lon channeling and spectroscopic ellipsometry examinations of 
thin-film SiO2/epi-Si structures, 17:21861 (R;US) 

Irradiation facilities at the advanced neutron source, 17:21468 
(R;US) 

Karst hydrology of Oak Ridge, Tennessee, 17:22712 (RA;US) 
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KDDK: Delayed beta-and gamma-ray production, 17:23385 
(CM;US) 

Kentucky Lake data base for PC users, 17:22700 (RA;US) 

Land-use changes as an indicator of regional CO. fluxes, 
17:22542 (RA;US) 

Linking patterns of variability of stable isotopes of hydrogen and 
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tion rates with favorable (nonlinear) isotherms, 17:21940 (R;US) 
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The horizon for advanced reactor shielding technology: Sunrise or 
sunset?, 17:21433 (R;US) 

The hyperbolic energy analyzer: A novel diagnostic ion probe, 
17:23197 (RA;US) 

The new 10 GHz CAPRICE source - Magnetic structures and per- 
formances, 17:22221 (RA;US) 

The oxidation of Type 310S stainless steel in mixed gases at ele- 
vated temperatures, 17:21841 (R;US) 

The role of electron microscopy studies on the development of ce- 
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Work pian to assess treatment of trench water from Waste Area 
Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 17:21042 (R;US) 


Oak Ridge National Lab., TN (United States). Carbon Dioxide In- 
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Dept. of Physics 

[Theoretical studies in elementary particle physics}: Annual techni- 
cal progress report, [December 1990-November 1991], 
17:23017 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
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See references guide users from synonymous terms to the descriptors selected for the concept. See also references in- 
dicate subject concepts that are more specific than a particular descriptor. To gain complete subject coverage, all such 


terms should be reviewed. 


A 


A CODES 
A comparison of three self-tuning control algorithms developed 
for the Bristol-Babcock controller, 17:20930 (R;US) 
AIREK III: Numerical solution Cohen equation, 17:23367 (CM;US) 
A1-1070 RESONANCES 
See A1-1270 MESONS 
A1-1270 MESONS 
The a; resonance in + decays (ARGUS results), 17:23055 
(RA;DE) 
ABSORBED DOSES 
See RADIATION DOSES 
ABSORBED FRACTION (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 
ABSORPTION REFRIGERATION CYCLE 
Development and proof-testing of advanced absorption refriger- 
ation cycle concepts: Report on Phases 1 and 1A, 17:21760 
(R;US) 
AC SYSTEMS 
Conservation voltage reduction: Estimating methodology for a 
large regional application, 17:21603 (R;US) 
ACCELERATION 
Electron acceleration by longitudinal electric field of a gaussisn 
laser beam, 17:22378 (R;JP) 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
Future facilities for light quark spectroscopy: A perspective 
based on the LASS experience, 17:22476 (R;US) 
Shielding analyses for repetitive high energy pulsed power ac- 
celerators, 17:22142 (R;US) 
ACCELERATORS 
See also HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
MESON FACTORIES 
PARTICLE BEAM FUSION ACCELERATOR 
WAKEFIELD ACCELERATORS 
Beam Injection 
Design features of the input coupler for the DTL, 17:22271 
(RA;US) 
Development of the DTL for the JHP, 17:22358 (RA;US) 
Beam Transport 
Precision, 32 channel power supply system, 17:22324 (RA;US) 
Cavity Resonators 
Measurement of rf accelerator cavity field levels at high power 
from x-ray emissions, 17:22294 (RA;US) 
Computer-Aided Design 
MAFIA release 3.X, 17:22306 (RA;US) 
Computerized Control Systems 
A new technique for transverse phase ellipse measurement, 
17:22195 (RA;US) 
Automation tools for accelerator control a network based se- 
quencer, 17:22373 (RA;US) 


Design 
Design of a 10-MeV photoinjector accelerator for ELFA, 
17:22125 (RA;US) 
Induction acceleration module for Maryland pulse compression 
experiment, 17:22351 (RA;US) 
Optimizing proton therapy at the LBL medical accelerator: Final 
report, 17:22747 (R;US) 
Drift Tubes 
Interdigital rf structures, 17:22334 (RA;US) 
Electric Cables 
Application of a relational data base for documenting the ground 
test accelerator cable routing and wiring interconnections, 
17:22326 (RA;US) 
Electron Guns 
LAL (Orsay) RF gun simulations and model cavity design, 
17:22344 (RA;US) 
Historical Aspects 
Rolf Wideroee: Progenitor of particle accelerators, 17:22094 
(R;US) 
information Systems 
Application of a relational data base for documenting the ground 
test accelerator cable routing and wiring interconnections, 
17:22326 (RA;US) 
lon Beam Injection 
Development of the high-intensity proton linac for the Japanese 
Hadron Project, 17:22337 (RA;US) 
Magnets 
High order optics of multipole magnets, 17:22190 (RA;US) 
Pertormance 
The single-beam funnel demonstration: Experiment and simula- 
tion, 17:22198 (RA;US) 
Permanent Magnets 
Permanent-magnet material applications in particle accelera- 
tors, 17:22377 (R;US) 
Power Supplies 
Dual klystron modulator, 17:22296 (RA;US) 
Increasing power of a 850 MHz tetrode with a floating- 
deck modulator, 17:22374 (RA;US) 
Relativistic klystrons for high-gradient accelerators, 17:22280 
(RA;US) 
Rt Systems 
RF pulse shape control using a recurrent algorithm for a FEL 
RF-gun cavity, 17:22327 (RA;US) 
Robust RF control of accelerators, 17:22323 (RA;US) 
Some new methods of RF control, 17:22339 (RA;US) 
Shielding 
Shielding analyses for repetitive high energy pulsed power ac- 
celerators, 17:22142 (R;US) 
Superconducting Cavity Resonators 
Superconducting RF cavity technology, 17:22332 (RA;US) 
ACCELEROMETERS 
Calibration of accelerometers on the 5000 g centrifuge, 
17:22086 (R;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
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ACCIDENTAL IRRADIATION 


ACCIDENTAL IRRADIATION 
See IRRADIATION 
RADIATION ACCIDENTS 
ACCIDENTS 
See also INDUSTRIAL ACCIDENTS 
RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
Investigating and reporting accidents effectively, 17:23300 (R;US) 
Latest scientific and technological knowledge of human-reliability 
quantification - December 1991, 17:22906 (R;DE;in German) 
Methods and codes for assessing the off-site consequences of 
nuclear accidents. Volume 1, 17:22561 (R;FR) 
Rade-aid: an operational tool for decision-makers, 17:22839 
(RA;FR) 
The CEC research programme on methods for assessing the 
radiological impact of accidents (Maria), 17:22562 (RA;FR) 
The inventory of radioactive material in the event of an under- 
ground accident at the point of release, its pathway to Station A, 
and the consequence of off-site dose to the public: Waste Iso- 
lation Pilot Plant Safety Assessment Report, 17:20995 (R;US) 

The modelling of the ingestion pathway in COSYMA, 17:22572 
(RA;FR) 

The modelling of tritium behaviour in the environment, 17:22571 
(RA;FR) 

The structure and content of COSYMA, 17:22563 (RA;FR) 

The use of foodchain model results in ACA codes, 17:22643 
(RA;FR) 


ACETALDEHYDE 
Feasibility study on the determination of trace amounts of 
acetaldehyde by means of diode laser spectrometers - a contri- 
bution to forest decline research, 17:21948 (R;DE;in German) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETYLENE 
Computational simulation of diamond chemical vapor deposition 
in premixed CoH2/Oo/H2 and CH,/O2 strained flames, 
17:21933 (R;US) 
ACID ELECTROLYTE FUEL CELLS 
Final results of the 200 KW class phosphoric acid fuel cell 
project, 17:21705 (IA;JP;In Japanese) 
ACID RAIN 
Nitrogen and sulfur deposition impacts upon nutrient cycling in two 
southern Appalachian red spruce stands, 17:22620 (RA;US) 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC MEASUREMENTS 
R and D on horizontal well technology.: MWD logging system 
(seismic while drilling system), 17:20881 (IA;JP;in Japanese) 
ACQUISITION (DATA) 
See DATA ACQUISITION 
ACTINIDE BURNER REACTORS 
A computer code for analysis of core transient behavior in a Na- 
cooled metal fuel fast reactor: Modification of the code 
EXCURS and sample calculation, 17:21382 (R;JP) 
ACTINIDE COMPOUNDS 
See also AMERICIUM COMPOUNDS 
A study of the dissolution mechanism by chemical and electro- 
chemical oxidation-reduction of actinide dioxides (UO2, NpOz, 
PuO2, and AmOz) in an acid aqueous medium, 17:20945 
(R;US) 
ACTINIDES 
See also AMERICIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 
Calculated optical properties of heavy d- and f-band metals, 
17:23164 (IA;SU) 
Calculational benchmark comparisons for a low sodium void 
worth actinide burner core design, 17:20961 (RA;US) 
FLAPW calculation of actinide metals, 17:22019 (IA;SU) 
Mechanisms of sorption in the near field, 17:21917 (R;FR) 
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Minor actinide burning in thermal systems, 17:20960 (RA;US) 

On the use of time resolved laser-induced spectrofluorometry in 
the nuclear fuel cycle, 17:21939 (R;FR) 

Relativistic spin-polarized approaches in calculations of elec- 
tronic structure of crystals with heavy d- anf f-elements, 
17:22018 (IA;SU) 

The neutronics design and analysis of a liquid metal reactor for 
burning minor actinides, 17:20963 (RA;US) 

Uniform analysis of recycling self generated actinides in a PWR, 
LMR, and MHTGR, 17:20962 (RA;US) 

ACTIVITY COEFFICIENT 

See REACTION KINETICS 
ACTIVITY TRANSPORT 

See RADIOACTIVITY TRANSPORT 
ADMINISTRATION 

See MANAGEMENT 
ADSORBENTS 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems, 17:20656 (RA;US) 

METC in-house hot gas desulfurization research, 17:20695 
(RA;US) 

The effects of flow through highly porous adsorbents on absorp- 
tion rates with favorable (nonlinear) isotherms, 17:21940 
(R;US) 

ADVANCED LIGHT SOURCE 

Scientific program of the Advanced Light Source at LBL, 
17:22428 (R;US) 

Thermal effects and mirror surface figure requirements for a di- 
agnostic beamline at the Advanced Light Source, 17:22427 
(R;US) 

ADVANCED PHOTON SOURCE 

Proceedings of the fourth users meeting for the advanced pho- 
ton source, 17:22095 (R;US) 

Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991, 17:22096 (R;US) 

Thermal and structural analysis of high precision beamline posi- 
tion monitors for synchrotron x-ray beams, 17:22211 (R;US) 

Vibration study of the APS storage ring girder/support assembly 
equipped with wedge-type alignment jacks, 17:22411 (R;US) 

Working Group summary reports from the Advanced Photon 
Source reliability workshop, 17:22210 (R;US) 

ADVECTION 

Methods for real time dose assessment, 17:22573 (RA;FR) 

The modelling of atmospheric dispersion and deposition in 
Cosyma, 17:22568 (RA;FR) 

Use of stochastic methods in simulation of atmospheric transfer, 
17:23393 (RA;FR) 

AEROSOLS 

See also RADIOACTIVE AEROSOLS 

Aerosol penetration through a seismically loaded shear wall, 
17:21120 (R;US) 

Analysis of the effects of aerosol distribution in the atmosphere 
on surface radiative measurements, 17:22595 (R;US) 

DEPOSITION: Software to calculate particle penetration 
through aerosol transport lines: Draft report for comment, 
17:23409 (R;US) 

Development and testing of an air quality model for Mexico City, 
17:22584 (R;US) 

Linkage of anthropogenic aerosol to clouds and climate: 
Progress report No. 2, 17:22549 (R;US) 

Model validation experiments over short distances, 17:22565 
(RA;FR) 

Particle deposition in human and canine tracheobronchial casts: 
Annual progress report, 17:22815 (R;US) 

Processing aersols and filaments in a TMo1o microwave cavity 
at 2.45 GHz, 17:21924 (R;US) 

Progress report, Working Group 7.1 on Environmental Trans- 
port, US- USSR Joint Coordinating Committee on Civilian 
Nuclear Reactor Safety, 17:22664 (R;US) 

The structure and content of COSYMA, 17:22563 (RA;FR) 

Use of stochastic methods in simulation of atmospheric transfer, 
17:23393 (RA;FR) 

AFRICA 
See also ALGERIA 














Tsetse control, diagnosis and chemotherapy using nuclear tech- 
niques: Proceedings of a seminar held in Muguga, Kenya, 
11-15 February 1991, 17:22790 (R;XA) 

AGE ESTIMATION 

Tectonic history of sedimentary basins (large-scale R and D), 

17:22909 (IA;JP;in Japanese) 
AGE GROUPS 
The role of age and genetic background as cofactors in the patho- 
genesis of radiation-induced osteosarcoma, 17:22886 (RA;US) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 

Biogas from organic municipal and industrial wastes and wastes 
harvested on public grounds: Final report. Volume A: report, 
17:21154 (R;CH;in German) 

AIR 

Analysis of offsite emergency planning zones for the Rocky 
Flats Plant: Maximum credible accident fourth (1988-1991) 
review, 17:21094 (R;US) 

Evaluation of potential hazard exposure resulting from DOE 
waste treatment and disposal at Rollins Environmental Ser- 
vices, Baton Rouge, LA, 17:20966 (R;US) 

Feasibility of in situ stripping of volatile organic compounds at 
the Savannah River Site: Preliminary modeling of a pair of 
horizontal wells: Environmental Technology Program, 
17:22668 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 

rt, 17:22858 (R;US) 

MESODIF-II: Variable trajectory plume segment model, 
17:23376 (CM;US) 

Parameters used in the environmental pathways and radiologi- 
cal dose modules of the Phase | air pathway code, 17:22861 
(R;US) 

Progress report, Working Group 7.1 on Environmental Trans- 
port, US- USSR Joint Coordinating Committee on Civilian 
Nuclear Reactor Safety, 17:22664 (R;US) 

Resource Conservation and Recovery Act (RCRA): Facility In- 
vestigation Program Plan, 17:21 087, (R;US) 

Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS): Quarterly progress report, December 15, 
1991—March 15, 1992, 17:20640 (R;US) 

Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 

AIR FILTERS 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 17:21458 (R;US) 

Mobility of 12°) in buried waste, 17:20996 (R;US) 

Operational problems associated with the use of particulate 
emission control for MACT compliance applications, 17:21129 
(R;US) 

AIR FLOW 

Pressure measurement method using electronically scanner 
pressure sensor (ESP) installed in a gust wind tunnel, 
17:22493 (R;JP;In Japanese) 

AIR HEATERS 

Atmospheric fluid bed cogeneration air heater experiment: Ma- 
terial evaluations: Task 8, Observe, reduce and review test 
data, 17:21297 (R;US) 

Atmospheric fluid bed cogeneration air heater experiment: Ma- 
terials evaluation for an in-bed heater exchanger to heat air to 
1500°F (816°C): Task 8, Observe, reduce and review test 
data, 17:21298 (R;US) 

Atmospheric fluid bed cogeneration air heater experiment: Task 
1.3, ASME Code certification testing, 17:21296 (R;US) 

Atmospheric fluid bed cogeneration air heater experiment: Test 
data analysis and materials evaluation, Volume 1: Task 8: 
Observe, reduce and review test data, 17:21299 (R;US) 

Atmospheric fluidized bed cogeneration generic studies and air 
heater experiment: Final report, Executive summary, 
17:21300 (R;US) 

AIR POLLUTION 
See also INDOOR AIR POLLUTION 


ALARA 


Air pollution effects on forests examined by manipulation of the 
forest ecosystem, 17:22902 (I;DK) 

Development and testing of an air quality model for Mexico City, 
17:22584 (R;US) 

Valuation of selected environmental impacts associated with 
Bonneville Power Administration Resource Program alterna- 
tives, 17:22809 (R;US) 

AIR POLLUTION ABATEMENT 

Controlling emissions, 17:22534 (R;DK) 

Overview of actions to combat emissions of CO. with particular 
reference to the role of biomass, 17:21171 (RA;SE) 

The potential role of alcohol fuels in reducing carbon dioxide 
emissions, 17:21175 (RA;SE) 

AIR POLLUTION CONTROL 

A cartographic prototype for monitoring air pollution in an urban 
area, 17:22586 (IA;DK;in Danish) 

Emission allowances and utility compliance choices: Market de- 
velopment and regulatory response, 17:21633 (R;US) 

AIR POLLUTION MONITORING 

1. European quality assurance programme for sulphur dioxide 
and suspended particulates measurements, 17:22556 (R;FR) 

2. European quality assurance programme for sulphur dioxide 
and suspended particulates measurements, 17:22557 (R;FR) 

Activity of the JRC EMEP station 1989 annual report, 17:22559 
(R;FR) 
Integrated Monitoring, 17:22585 (iA;DK) 
AIR PREHEATERS 
See AIR HEATERS 
AIR QUALITY 

1990 INEL national emission standards for hazardous air pollu- 
tants: Annual report, June 1991, 17:22553 (R;US) 

Ventilation needs in buildings - establishment of a rational basis 
for demands from the authorities: Phase 2. Chikren’s institu- 
tions, 17:22903 (1;DK;in Danish) 

Ventilation needs in buildings - establishment of a rational basis 
for demands from the authorities: Phase 1. Offices and com- 
munity rooms. Part 3: Air quality and irritating symptoms 
experienced by a panel of experts and personnel, 17:22904 
(1;DK;In Danish) 

Ventilation needs in buildings - establishment of a rational basis 
for demands from the authorities: Phase 2. Children’s institu- 
tions, 17:22903 (1;DK;in Danish) 

Ventilation needs in buildings - establishment of a rational basis 
for demands from the authorities: Phase 1. Offices and com- 
munity rooms. Part 3: Air quality and irritating symptoms 
experienced by a panel of experts and personnel, 17:22904 
(1;DK;In Danish) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

A guidance law for hypersonic descent to a point, 17:22502 
(R;US) 

Analysis of offsite emergency planning zones for the Rocky 
Flats Plant: Maximum credible accident fourth (1988-1991) 
review, 17:21094 (R;US) 

Analytical and experimental studies of heat pipe radiation cool- 
ing of hypersonic propulsion systems, 17:22497 (R;US) 

Joint computational and experimental aerodynamics research 
on a hypersonic vehicle, 17:22504 (R;US) 

Quaternion and euler angles in kinematics, 17:22939 (R;JP;In 
Japanese) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRFOILS 

Evaluation of NACA0012 airfoil test results in the NAL two- 
dimensional transonic wind tunnel, 17:22048 (R;JP) 

Kdentification of the stability and control derivatives of a DLC-flap 
system for VSRA, 17:22049 (R;JP;In Japanese) 

ALARA 
Alara from theory towards practice, 17:22842 (R;FR) 
Savannah River Site 1992 ALARA goals, 17:21133 (R;US) 
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ALARA 


Savannah River Site ALARA Program appraisals, 17:21131 
(R;US) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 

Application of oxygen-18 tracer techniques to arctic hydrological 

processes, 17:22714 (RA;US) 
ALCOHOL FUEL CELLS 
New electrocatalysts for the acid methanol fuel cell, 17:21706 
(R;FR) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
METHANOL FUELS 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (Sugar-based total system), 17:21158 
(IA;JP;in Japanese) 

FY1991 research and development projects (1), 17:21652 
(R;JP;In Japanese) 

ALCOHOLS 
See also ERYTHRITOL 
ETHANOL 
GLYCEROL 
GLYCOLS 
METHANOL 

High octane ethers from synthesis gas-derived alcohols: Annual 
report of overall schedule and cost plan, September 25, 
1990—December 31, 1991, 17:20730 (R;US) 

ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGERIA 

Agreement of 27 February 1992 between the Government of the 
People’s Democratic Republic of Algeria and the International 
Atomic Energy Agency for the application of safeguards in 
connection with the supply of a research reactor from the 
People’s Republic of China, 17:21812 (R;XA) 

ALIGNMENT 

Design and use of a mechanical gage for measuring alignment 
of critical features of string test magnets, 17:22391 (R;US) 

Upgraded Down Hole Alignment System: Users guide, 
17:22065 (R;US) 

ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 

Chemical bonding and electrical properties of the KDR and 
ADP-type crystals, 17:21971 (IA;SU) 

Design and construction of a sample preparation chamber for 
atomic beam scattering, 17:21835 (R;US) 

Synergistic capture mechanisms for alkali and sulfur species 
from combustion: Quarterly report No. 4, June 1991—August 
1991, 17:20733 (R;US) 

Synergistic capture mechanisms for alkali and sulphur species 
from combustion: Quarterly report No. 5, September 1991— 
November 1991, 17:20734 (R;US) 

ALKALI METALS 
See also CESIUM 
LITHIUM 
RUBIDIUM 

A study of the reactivity of reduced molybdenum ethoxides: 
Synthesis and characterization of MoO(OH) and some novel 
molybdenum ethoxide cluster molecules, 17:21877 (R;US) 

Alkali sorber (RABSAM), 17:20688 (RA;US) 


ALKANES 

See also BUTANE 
ETHANE 
HEXANE 
METHANE 
PARAFFIN 
PROPANE 

Endothermic photo-catalytic reactions: Final report, 17:21203 

(R;US) 


Super critical fluid extraction of a crude oil bitumen-derived liquid 
and bitumen by carbon dioxide and propane, 17:21945 (R;US) 


ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also ETHYLENE 
PROPYLENE 
Catalyst and feedstock effects in the thermochemical conversion 
of biomass to liquid transportation fuels, 17:21165 (R;US) 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, October 1991—December 1991, 17:20740 (R;US) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 


ALKYLATES 
See ALCOHOLS 


ALLOY-SOKH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-GE 

See COPPER ALLOYS 
ALLOY-NIS4M017CR16FE6W4 

Corrosion of container and infrastructure materials under clay 

repository conditions, 17:21015 (R;FR) 
ALLOYS 

See also ALUMINIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
POTASSIUM ALLOYS 
SODIUM ALLOYS 
TITANIUM ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 

Report on task assignment No. 3 for the Waste Package 
Project: Parts A & B, ASME pressure vessel codes review for 
waste package application; Part C, Library search for reliabil- 
ity/failure rates data on low temperature low pressure piping, 
containers, and casks with long design lives, 17:20978 (R;US) 

Studies of near-surface phenomena and erosion mechanisms in 
metallic alloys using single- and multi-particle impacts: Fossil 
Energy Program, 17:21842 (R;US) 

Use of a Fourier deconvolution method in particle size determi- 
nation and use of molecular mechanics in crystal structure 
determinations, 17:22008 (R;US) 

ALPHA PARTICLES 

Alpha particle diagnostics using impurity pellet injection, 

17:23228 (R;US) 
ALPHA REACTIONS 

An identification of predicts of (a,Hl) and (a,Hl)-reactions by 
method of flight time at U-120 cyclotron, 17:23122 (R;UA;In 
Russian) 

ALPHA-BEARING WASTES 

18 W/m? mockup for defense high-level waste (Rooms A): In 
situ data report: Volume 2, Thermal response gages, Febru- 
ary 1985—June 1990, 17:21055 (R;US) 

Buried Waste Integrated Demonstration Plan: 
17:21001 (R;US) 

Decontamination of evaporator concentrates containing cesium, 
strontium and transuraniums, 17:21021 (R;FR;In French) 

Graphics-based site information management at Hanford TRU 
burial grounds, 17:21052 (R;US) 

Preliminary design for the Waste Receiving And Processing Fa- 
cility Module 1: Volume 3, Outline specifications, 17:20985 
(R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation: Volume 7: Revision 1.0, 17:20993 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appii- 
cation: Chapter D, Appendix D1 (conclusion): Volume 3, 
Revision 1.0, 17:20991 (R;US) 


Revision 1, 
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Resource Conservation and Recovery Act, Part B Permit Appii- 
cation: Volume 2, Revision 1.0, 17:20990 (R;US) 
Tank Waste Disposal Program redefinition, 17:21074 (R;US) 
The inventory of radioactive material in the event of an under- 
ground accident at the point of release, its pathway to Station A, 
and the consequence of off-site dose to the public: Waste Iso- 
lation Pilot Plant Safety Assessment Report, 17:20995 (R;US) 
Waste Isolation Pilot Plant supplementary roof support system 
underground storage area, Panel 1, Room 1, 17:20994 (R;US) 
Waste Receiving and Processing Facility Module 1: Volume 1, 
Preliminary Design report, 17:20984 (R;US) 
Waste Receiving and Processing Facility, Module 1: Volume 4, 
Project cost estimate, 17:20986 (R;US) 
Waste Receiving and Processing Facility, Module 1: Volume 5, 
Engineering studies, 17:20987 (R;US) 
Waste Receiving and Processing Facility, Module 1: Volume 6, 
Engineering assessments, 17:20988 (R;US) 
Waste Receiving and Processing Facility, Module 1: Volume 7, 
Project design criteria, 17:20989 (R;US) 
Waste measurements at a plutonium facility, 17:21037 (R;US) 
ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
High pressure supercritical carbon dioxide efficiency in remov- 
ing hydrocarbons machine coolants from metal coupons and 
parts, 17:22036 (R;US) 
The auto-oscilaltions of temperature and defect density in im- 
pure crystals under irradiation, 17:23135 (R;UA;Iin Russian) 
[Trip Report: Coating metals with aluminum]: Carnegie Institute 
of Technology, September 3, 1952, 17:21829 (R;US) 
ALUMINIUM 27 
Low-frequency nuclear quadrupole resonance with a dc SQUID, 
17:23170 (R;US) 
ALUMINIUM 27 TARGET 
Study of the multi-fragment production in asymmetric heavy ion 
reactions at E/A = 600 MeV, 17:23114 (R;DE;in German) 
ALUMINIUM 39 
A procedure of material internal friction ch investigation in 
glow discharge plasma, 17:22492 (R;UA;In Russian) 
ALUMINIUM ALLOYS 
NDE characterization of the microstructure and mechanical 
properties of Al-Li alloys, 17:21834 (R;US) 
Thermal strains in titanium aluminide and nickel aluminide com- 
posites, 17:21900 (R;US) 
[Trip Report: Coating metals with aluminum]: Carnegie Institute 
of Technology, September 3, 1952, 17:21829 (R;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
ALUMINIUM SILICATES 
Ceramic fiber-ceramic matrix hot-gas filters, 17:20690 (RA;US) 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 
ALUMINIUM NITRIDES 
Impurity segregation to grain boundaries and defects in AIN, 
17:21866 (R;US) 
ALUMINIUM OXIDES 
Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—December 1991, 17:20738 
(R;US) 
Clean gasoline reforming with superacid : Quarterly 
project report, October-December, 1991, 17:20894 (R;US) 
Creep behaviour of whisker-reinforced oxide ceramics, 
17:21873 (IA;DE;in German) 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 
Modification of the optical properties of Al2O3 by ion implanta- 
tion, 17:21856 (R;US) 
Novel supports for coal liquefaction catalysts, 17:20718 (R;US) 


AMPLIFIERS 


Separating the surface and volume plasmon energy loss inten- 
sity distributions in MgO and MgAl2Oq, 17:21943 (R;US) 

Stability and aging of selective absorber coatings, 17:21242 
(RA;US) 

Stress and phase transformation phenomena in oxide films, 
17:21896 (R;US) 

Thermal/chemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 

ALUMINIUM SILICATES 

See also KAOLINITE 

Thermal/chemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 

Statistical examination of climatological data relevant to global 
temperature variation: Progress report, July 1991—January 
1992, 17:22550 (R;US) 

United States Historical Climatology Network daily temperature 
and precipitation data, 17:22587 (R;US) 

AMERICAN BLACKS 

See BLACK AMERICANS 
AMERICAN HISPANICS 

See HISPANIC AMERICANS 
AMERICAN INDIANS 

DOE San Francisco annual report, April 20, 1992, 17:21721 
(R;US) 

AMERICIUM 

Coordination chemistry for new actinide separation processes, 
17:20937 (R;FR) 

Solubility limits of radionuclides in interstitial water. Americium in 
cement. Task 3. Characterization of radioactive waste forms. 
A series of final reports (1985-89). No 34, 17:21013 (R;FR) 

AMERICIUM 241 

Radiation-induced bone marrow disorders after internal contam- 

ination, 17:22890 (RA;US) 
AMERICIUM COMPOUNDS 

Investigation of the element enrichment in aerosols formed by 
gas passage through solutions. Final report, 17:22010 
(R;DE;In German) 

of the interactions between organic matter and 
transuranic elements, 17:21011 (R;FR) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINOPHENYLACETIC ACID-ALPHA 
See PHENYLALANINE 
AMMONIA 

Combustion Research Program: Flame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 

AMMONIUM CHLORIDES 

Distribution of ammonium salts between liquid and steam at 

high temperatures, 17:21959 (R;US) 
AMMONIUM COMPOUNDS 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July-September 1991, 17:20722 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1991, 17:20723 (R;US) 

Organic/inorganic interactions of nitrogen in oilfields: Part 1, 
Geochemistry: Progress report, September 15, 1991—May 
15, 1992, 17:20821 (R;US) 

Thermochemical cycles for energy storage: Thermal decompo- 
sition of ZnCO, systems: Final topical report, January 1, 
1982—December 31, 1984, 17:21607 (R;US) 

AMMUNITION 
Survey of candidate chemistries for skive joint deterioration indi- 
cator strip: Final report, 17:22498 (R;US) 
AMPLIFIERS 
See also MICROWAVE AMPLIFIERS 
POWER AMPLIFIERS 
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AMPLIFIERS 


A spectrometric amplifier with a gated integrator, 17:22467 

(R;UA;In Russian) 
AMPLITUDES 

Study on amplitude variation with offset (AVO) (large-scale R 

and D), 17:22482 (IA;JP;In Japanese) 
ANADROMOUS FISHES 

See also SALMON 

A summary of stock identification research on white sturgeon of 
the Columbia River (1985-1990): Final report, January 1985— 
July 1991, 17:21188 (R;US) 

Kootenai River white sturgeon investigations and experimental 
culture: Annual progress report, FY 1990, 17:21187 (R;US) 

ANAEROBIC DIGESTION 

See also BIOGAS PROCESS 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: Low- 
concentration waste water pilot plant, 17:21161 (IA;JP;In 
Japanese) 

ANALYSIS (GAS) 

See GAS ANALYSIS 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 

Use of flow cytometry for possible identification of radio-induced 
changes in DNA of animal cells, 17:22823 (R;IT) 

ANIMAL FEEDS 

Milk cow feed intake and milk production and distribution 
estimates for Phase 1: Hanford Environmental Dose Recon- 
struction Project, 17:22859 (R;US) 

Radiation pasteurization of poultry feed: Preliminary results of 
feeding tests, 17:22800 (RA;XA) 

ANIMAL GROWTH 

Use of a fish bioenergetics model to evaluate effects of dis- 

solved oxygen mitigation at Norris Dam, 17:21178 (RA;US) 
ANIMALS 

See also DOMESTIC ANIMALS 

Development of common basic technologies, etc., development 
of technologies for preservation of the environment, 17:20760 
(IA;JP;in Japanese) 

ANL 

Chemical Technology Division, Annual technical report, 1991, 

17:21936 (R;US) 
ANTARCTIC REGIONS 

Scientific research into the margine geology and geophysics off 
antarctica.: Marine geology and geophysical study off the En- 
derby land, 17:20851 (IA;JP;in Japanese) 

Scientific research into the marine geology and geophysics off 
antarctica.: Preliminary report on the marine geology and 
geophysical survey in the Scott basin, 17:20850 (IA;JP;In 
Japanese) 

ANTENNAS 

The use of an impedance antenna for hole closure detection. 
Phase |: Definition of measurement problems and antenna 
type, 17:21003 (R;FR) 

The use of an impedance antenna for hole closure detection. 
Phase Il: Detailed antenna design, electronics and software 
development, 17:21004 (R;FR) 

ANT-B NEUTRAL MESONS 

Recent results form CLEO | and a glance at CLEO II data, 

17:23050 (RA;US) 
ANTIBODIES 
Harvard-MIT research program in short-lived radiopharmaceuti- 
cals: Technical progress report, 1991, 17:22738 (R;US) 
ANTINEUTRINO-PROTON INTERACTIONS 
Particle physics experiments, 1991, 17:23049 (R;GB) 
ANTINEUTRINOS 
Measurement of antineutrinos from underground nuclear tests 
as a verification technology, 17:21814 (R;US) 
ANTIPROTONS 
Deceleration of antiprotons with a RFQ, 17:22355 (RA;US) 
ANTRIM SHALES 
See BLACK SHALES 
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APARTMENT BUILDINGS 

Pilot project concerning the renovation of an older building in 
Copenhagen with the combined use of low enery solutions, 
transparent insulation and low temperature operation of dis- 
trict heating, 17:21757 (1;DK;in Danish) 

APPALACHIA 
Temporal and spatial changes in species diversity after succes- 
sive clearcuts in the Southern Appalachians, 17:22615 (RA;US) 
APPARATUS 
See EQUIPMENT 
APPLES 

Gamma irradiation as a quarantine treatment for apples infested 

with codling moth, 17:22843 (RA;XA) 
APPLIANCES 
Appliance analysis: Residential Construction Demonstration 
Project Cycle 2, 17:21718 (R;US) 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Report of the nineteenth session, Athens, 8-12 May 1989: Re- 
ports and studies, 17:22723 (1;XU) 

AQUATIC ORGANISMS 
See also CRUSTACEANS 
FISHES 

Seasonal and longitudinal nutrient variation in Walker Branch 
and effects on stream periphyton, 17:22706 (RA;US) 

Sunlight and periphyton drive chlorine dynamics in area 
streams, 17:22707 (RA;US) 

The limnology of L Lake: Results of the L-Lake monitoring pro- 
gram, 1986-1989, 17:22731 (R;US) 

AQUEOUS HUMOR 
See EYES 
AQUEOUS SOLUTIONS 

EQ3/6: Geochemical modeling of aqueous systems, 17:23360 

(CM;US) 
AQUIFERS 

Methods for identifying areas of downward leakage from the 
water-table aquifers to the Memphis aquifer in the Memphis 
area, Tennessee, 17:22602 (RA;US) 

ARCTIC REGIONS 

Cesium-137: A tracer for material transport from arctic tundra 
into lakes?, 17:22713 (RA;US) 

Linking patterns of variability of stable isotopes of hydrogen and 
oxygen in plant, soil, and surface waters in an arctic headwa- 
ter basin, 17:22709 (RA;US) 

Response of a tundra ecosystem to elevated atmospheric car- 
bon dioxide and CO,-induced climate change: Progress 
report, 17:22629 (R;US) 

ARGENTINA 

Declaration by the Presidents of Argentina and Brazil on the 
25th anniversary of the signing of the Treaty of Tlatelolco, 
17:21810 (R;XA) 

ARGON 

Voltage transition of low current argon arcs by mixing of iron 
powder.: Arc voltage characteristics in low current and long- 
gap, 17:22937 (R;JP;In Japanese) 

ARGON 39 

Production and radiological impact of argon-39, 17:23104 
(RA;JP) 

ARGON 40 REACTIONS 

Emission of medium-heavy fragments in asymetric heavy ion 
collisions at intermediate and relativistic incident energies, 
17:23112 (R;DE;In German) 

Study of projectile fragmentation properties in “°Ar-emulsion in- 
teractions at 1.8 A GeV, 17:23116 (R;XA) 

ARGONNE NATIONAL LABORATORY 

See ANL 
ARGONNE SUPERCONDUCTING LINAC 

See ATLAS SUPERCONDUCTING LINAC 
ARMS CONTROL 

Collaborative, remote, in-depth inspection and verification of 
satellites with neutral particle beams, 17:21813 (R;US) 














ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
STILBENE 

Catalyst and feedstock effects in the thermochemical conversion 
of biomass to liquid transportation fuels, 17:21165 (R;US) 

Endothermic photo-catalytic reactions: Final report, 17:21203 
(R;US) 

Solar photo-thermal catalytic reactions to produce high value 
chemicals, 17:21201 (R;US) 

Study of alkylpolyaromatics pyrolysis applied to heavy oil con- 
version. Effect of the aromatic ring on the thermal behaviour, 
17:20895 (R;FR;in French) 

Transition metal activation and functionalization of carbon- 
hydrogen bonds: Progress report, December 1, 
1989-—November 30, 1992, 17:21962 (R;US) 

ARTIFICIAL INTELLIGENCE 

Functional reasoning, explanation and analysis: A survey on 
theories, techniques and applied systems, qualitative function 
formation technique, 17:21453 (R;JP) 

ASBESTOS 

Overview of FY92/FY93 waste component recycle, treatment, 
and disposal integrated demonstration (WeDID) activities, 
17:21059 (R;US) 

ASDEX TOKAMAK 
ELM studies on Dill-D and a comparison to ASDEX results, 
17:23230 (R;US) 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 

See also FLY ASH 

Coal ash behavior in reducing environments, 17:20782 (RA;US) 

Gasification ash and slag, 17:20781 (RA;US) 

Research and development of coal gasification technologies, 
17:20747 (IA;JP) 

Steam plant ash disposal facility and industrial landfill at the 
Y-12 Plant, Anderson County, Tennessee: Environmental As- 
sessment, 17:21781 (R;US) 

ASSE SALT MINE 

The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21006 (R;FR) 

The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21009 (R;FR) 

ASTROPHYSICS 

Progress at LAMPF, January—December 1990: Progress report, 
17:23073 (R;US) 

Research in nuclear astrophysics: Stellar collapse and super- 
novae: Performance reports, December 1, 1991—November 
30, 1992, 17:22944 (R;US) 

ATF TORSATRON 

Results of the heavy ion beam probe measurements on the Ad- 
vanced Toroidal Facility, 17:23203 (R;US) 

Safety and protection for large-scale magnet systems: FY91 re- 
port, 17:23252 (R;US) 

ATLAS SUPERCONDUCTING LINAC 

A very wide bandwidth Faraday Cup suitable for measuring gi- 
gahertz structure on ion beams with velocities down to 6 < 
0.01, 17:22318 (RA;US) 

The ATLAS positive ion injector, 17:22333 (RA;US) 

ATMOSPHERIC CIRCULATION 

ARM tropical pacific experiment (ATPEX): Role of cloud, wa- 
ter vapor and convection feedbacks in the coupled 
ocear/atmosphere system: Progress report, September 1, 
1991—August 31, 1992, 17:22552 (R;US) 


B MESONS 


Atmospheric stability studies at the Coal-Fired Flow Facility and 
the Component Development Integration Facility, 17:21700 
(R;US) 
Recent changes of weather patterns in North America: Progress 
report, August 15, 1991—April 1, 1992, 17:22547 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
United States Historical Climatology Network daily temperature 
and precipitation data, 17:22587 (R;US) 
ATOM COLLISIONS 
See also |ON-ATOM COLLISIONS 
Theoretical atomic collision physics: Progress report, July 1, 
1991—June 30, 1992, 17:23143 (R;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC PHYSICS 
Progress at LAMPF, January—December 1990: Progress report, 
17:23073 (R;US) 
Report on the UPPSALA ECRIS facility and its planned use for 
atomic physics, 17:22234 (RA;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
AURORAE 
Poleward leaping auroras, the substorm expansive and recovery 
phases and the recovery of the plasma sheet, 17:22959 (R;US) 
AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3-L 
The impact of duct-to-duct interaction on the hex duct dilation, 
17:21514 (R;US) 
AUSTRALIA 
See also VICTORIA 
Development of brown coal liquefaction, 17:20757 (IA;JP;In 
Japanese) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Costs and benefits of automotive fuel economy improvement: A 
partial analysis, 17:21775 (R;US) 
Current situation and future prospect of traffic flow in Europe, 
17:21767 (IA;JP) 
Energy consumption and safety standards for modern cars, 
17:21774 (\;DK;in Danish) 
Workshop for automobiles and global environment problems, 
17:21766 (I;JP;in Japanese) 
AXONS 
See NERVE CELLS 


B CODES 
BWR-LTAS: A boiling water reactor, 17:23386 (CM;US) 
FEMWATER/BLT: Water or waste transport in soil, 17:23390 
(CM;US) 
B MESONS 
See also B MINUS MESONS 
B NEUTRAL MESONS 
Ambitious possibilities for the B-factory detector, 17:22466 
(RA;JP) 
An Asymmetric B Factory based on PEP, 17:22429 (R;US) 
Low Energy Ring issues, 17:22431 (R;US) 
PEP-2 asymmetric B factory: R&D results, 17:22430 (R;US) 
Prospects of B physics in various accelerators, 17:22421 (RA;JP) 
Rare decays and CP asymmetries in charged B decays, 
17:23036 (R;US) 
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B MINUS MESONS 


B MINUS MESONS 
Recent results form CLEO | and a glance at CLEO I! data, 
17:23050 (RA;US) 
B NEUTRAL MESONS 
See also ANTI-B NEUTRAL MESONS 
Trigger design for B factory experiment, 17:23044 (RA;JP) 
BABOONS 

Effects of GM-CSF on the cytohematology after global mixed 
neutron-gamma irradiation in baboons, 17:22871 (RA;FR;In 
French) 

Effects of GM-CSF on the hemostasia parameters of baboons 
after global mixed neutron-gamma irradiation, 17:22866 
(RA;FR;In French) 

Recovery of bone-marrow derived GM-CFU in baboons unilater- 
ally exposed to neutron-gamma radiation and treated with 
GM-CSF, 17:22872 (RA;FR;In French) 

BACKGROUND RADIATION 
Variations of gamma-dose rates in the Lithuanian SSR after the 
Chernobyl accident, 17:22575 (IA;SU;in Russian) 
BACON 
See MEAT 
BACTERIA 
See also CLOSTRIDIUM 
RHODOPSEUDOMONAS 
RHODOSPIRILLUM 

Biological conversion of synthesis gas, 17:22900 (RA;US) 

NEDO alcohol/biomass technology subcommittee (11th busi- 
ness reporting conference), 17:21157 (I;JP;ln Japanese) 

[Iron regulation of gene expression in the Bradyrhizobium japon- 
icum/soybean symbiosis]: Progress report, 17:22733 (R;US) 

BALLASTS 

Harmonic and power characteristics of electronic ballasts for flu- 
crescent lighting applications: Energy smart design: Ballast 
technical reference, 17:21719 (R;US) 

BALLISTIC MISSILE DEFENSE 
Evolution in strategic forces and doctrine, 17:22532 (R;US) 
BALTIC SEA 

137Cs concentrations in June 1986 in the south-eastern part of 
the Baltic sea, 17:22726 (IA;SU;in Russian) 

137Cs, Sr and '“4Ce concentrations at the Baltic seashore in 
Joudkrante during the summer of 1986, 17:22728 (IA;SU;iIn 
Russian) 

Concentrations of Sr and ‘Ce in June 1986 in the south- 
eastern part of the Baltic Sea, 17:22727 (IA;SU;in Russian) 

BANKS 
See COMMERCIAL BUILDINGS 
BARIUM OXIDES 
Critical Field 

Critical fields in high temperature superconductors, 17:21882 

(RA;US) 
Crystal Structure 

Oxygen ordering and strain-related morphology in 
YBazCu3_,07 systems, 17:21854 (R;US) 

Structural, and magnetic properties of RBazCu2NbO, (R = La, 
Pr and Nd), 17:21899 (R;US) 

YBazCu3_,)Co,Oy: A substrate material for YBCO supercon- 
ductors, 17-21 851 (R;US) 

Current 

Thickness dependence of vortex pinning in epitaxial TI-Ca-Ba- 

Cu-O thin films, 17:21897 (R;US) 
Deposition 

Substrate reactions and flux pinning structures in melt- 
processed YBa2Cu;07 deposits on Ag-Pd alloy substrates, 
17:21855 (R;US) 

Electric Conductivity 

Anisotropic electrical resistivity of YBCO/PBCO superlattice 

films grown on miscut substrates, 17:21860 (R;US) 
Electrical Properties 

Phase transitions and transport in anisotropic superconductors 
with large thermal fluctuations, 17:21884 (RA;US) 

Tl-based films: A comparison of processing procedures, 
17:21898 (R;US) 
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Electron-Phonon Coupling 

Determination of the Sommerfeld constant and the electron 

phonon coupling strength in YBazCu307_,, 17:21887 (RA;US 
Fabrication 

Processing and properties of silver-clad Tl-Ba-Ca-Cu-O wire: 

and tapes, 17:21852 (R;US) 
Fine Structure 

Local environment around the oxygen atoms in Y-Ba-Cu-C 
studied x-ray absorption fine structure (XAFS) spectroscopy 
17:23138 (R;US) 

Magnetic Flux 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212) 
17:21883 (RA;US) 

Flux pinning enhancement by Y2BaCuOs inclusions in melt pro- 
cessed YBaCuO superconductors, 17:21881 (RA;US) 

Muon and neutron investigations of vortex correlations in high- 
Tesuperconductors, 17:21885 (RA;US) 

Thickness dependence of vortex pinning in epitaxial Tl-Ca-Ba- 
Cu-O thin films, 17:21897 (R;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

Magnetic Properties 

Flux creep studies in Y,BapCu307_; superconductors 
17:21863 (R;US) 

Structural, and magnetic properties of RBazCuzNbO, (R = La. 
Pr and Nd), 17:21899 (R;US) 

Tl-based films: A comparison of processing procedures, 
17:21898 (R;US) 

Microstructure 

Substrate reactions and flux pinning structures in melt 
processed YBa2Cu307 deposits on Ag-Pd alloy substrates, 
17:21855 (R;US) 

Morphology 

Scanning tunneling microscope studies of initial epitaxial growth 
of YBagCu307_ thin films, 17:21857 (R;US) 

Phase Diagrams 

Correlations and transport in vortex liquids, 17:23183 (RA;US) 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Phase Transformations 

Phase transitions and transport in anisotropic superconductors 

with large thermal fluctuations, 17:21884 (RA;US) 
Physical Properties 

YBazCug_,)CoxOy: A substrate material for YBCO supercon- 

ductors, 17:21 851 (R;US) 
Scanning Electron Microscopy 

Scanning tunneling microscope studies of initial epitaxial growth 

of YBagCu307_, thin films, 17:21857 (R;US) 
Specific Heat 
Determination of the Sommerfeld constant and the electron- 
phonon coupling strength in YBa2Cu307_,, 17:21887 (RA;US) 
Spectroscopy 
PAC spectroscopy of electronic ceramics, 17:21870 (R;US) 
Superconductivity 

Correlations and transport in vortex liquids, 17:23183 (RA;US) 

Direct images and unconventional dynamics of vortices in the 
high-T,.superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Dynamics of the vortex state in high temperature superconduc- 
tors, 17:21879 (RA;US) 

Evidence for strong electron-phonon coupling in thermal con- 
ductivity of YBapCu307_ 5, 17:21888 (RA;US) 

Flux motion and dissipation in high-temperature superconduc- 
tors, 17:21889 (RA;US) 

High T-superconductors at microwave frequencies, 17:21880 
(RA;US) 

Superconductivity and magnetism in rapidly solidified per- 
ovskites: Final report, September 1, 1988—August 31, 1991, 
17:21868 (R;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

Thermal Conductivity 

Evidence for strong electron-phonon coupling in thermal con- 

ductivity of YBagCu307_ 5, 17:21888 (RA;US) 





BARYON NUMBER 
Inverse phase transitions: Does baryogenesis lead to dark mat- 
ter?, 17:22990 (R;US) 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also HYPERONS 
NUCLEONS 
Electromagnetic properties of baryons in the constituent quark 
model, 17:23054 (R;DE;In German) 
Heavy quark symmetry at large recoil: The case of baryons, 
17:23034 (R;DE) 
Inverse phase transitions: Does baryogenesis lead to dark mat- 
ter?, 17:22990 (R;US) 
BASALT 
The existence of native iron - implications for nuclear waste 
management. Part 2: Evidence from investigation of samples 
of native iron, 17:21062 (R;Fl) 
BASEMENTS 
Influence of subslab aggregate permeability on subsiab ventila- 
tion performance: Final report, 17:21714 (R;US) 
BATES LINAC MIT 
See MIT BATES LINAC 


BATTELLE PACIFIC NORTHWEST LABORATORIES 

Molecular Science Research Center, 1991 annual report, 
17:21046 (R;US) 

Pacific Northwest Laboratory ALARA report for CY 1990, 
17:21122 (R;US) 

Testimony by J. William Currie, Ph.D Manager, Energy Systems 
Modernization Office, Battelle, Pacific Northwest Laboratories 
before The Senate Committee on Governmental Affairs 
Washington D.C., 17:23305 (R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 

Understanding and managing the effects of battery charger and 

inverter aging, 17:21521 (R;US) 
BEAM BUNCHERS 

Design of a bunching system for a high-current electron linac, 
17:22426 (RA;US) 

Magnetic bunchers for the generation of high peak current, low 
emittance electron pulses at medium energy, 17:22349 
(RA;US) 

Preliminary designs of 1.54 GeV damping ring and bunch com- 
pressor for the JLC, 17:22364 (RA;US) 

BEAM DYNAMICS 

See also BETATRON OSCILLATIONS 

A new dynamics code DYNAC for electrons, protons and heavy 
ions in linacs with long accelerating elements, 17:22164 
(RA;US) 

Beamstrahlung spectra in next generation linear colliders: Revi- 
sion, 17:22207 (R;US) 

Numerical models of beam dynamics in ion induction linacs, 
17:22169 (RA;US) 

RFQ beam dynamics model development, 17:22167 (RA;US) 

SSC collider dipole ripple and particle motion, 17:22209 (R;US) 

Summary of 1990 code conference, 17:22120 (RA;US) 

BEAM EMITTANCE 

A new technique for transverse phase ellipse measurement, 
17:22195 (RA;US) 

Diffusion rate for the emittance growth due to periodic crossings 
of nonlinear coupled resonances, 17:22153 (R;US) 

Investigation of beam aberrations and beam halo by 3- 
dimensional emittance measurements, 17:22202 (RA;US) 

Mutual compensation of wakefield and chromatic effects of in- 
tense linac bunches, 17:22183 (RA;US) 

New compensation of transverse wakefield effects in a linac by 
displacing accelerating structures, 17:22184 (RA;US) 

Semi-analytical calculation of accelerating beam in a photo- 
injector cavity, 17:22181 (RA;US) 

The single-beam funnel demonstration: Experiment and simula- 
tion, 17:22198 (RA;US) 


BERYLLIUM COMPOUNDS 


BEAM FOCUSING MAGNETS 
Construction of a test magnet for JLC final focus, 17:22330 
(RA;US) 
Precision, 32 channel power supply system, 17:22324 (RA;US) 
Progress in ETA-Ii magnetic field alignment using stretched wire 
and low energy electron beam techniques, 17:22311 (RA;US) 
BEAM INJECTION 
A heavy ion injector at CERN, 17:22338 (RA;US) 
BEAM INJECTION HEATING 
A global fitting code for multichordal neutral beam spectroscopic 
data, 17:23268 (R;US) 
BEAM LUMINOSITY 
Results of IR working group, 17:22208 (R;US) 
BEAM MONITORS 
Thermal and structural analysis of high precision beamline posi- 
tion monitors for synchrotron x-ray beams, 17:22211 (R;US) 
BEAM OPTICS 
High order optics of multipole magnets, 17:22190 (RA;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM POSITION 
The single-beam funnel demonstration: Experiment and simula- 
tion, 17:22198 (RA;US) 
BEAM SEPARATORS 
A highly effective deflecting structure, 17:22297 (RA;US) 
BEAM STRIPPERS 
Feasibility studies for an ECR-generated plasma stripper: Pre- 
liminary, 17:22225 (RA;US) 
BEAM TRANSPORT 


A dialogue simulator program TREDI, 17:22099 (R;UA;in Rus- 
sian) 
Optics of beam transport in the NSLS uv-FEL, 17:22152 (R;US) 
BEAM-PLASMA SYSTEMS 
The beam-plasma interaction in the symmetrically opened 
plasma system with contrastreaming electron flows, 17:23238 
(R;UA;In Russian) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEARINGS 
Effective cleaning of oil-protected bearing steel examined by 
XPS analysis. Part 2.: Low pollution cleaning (Cleaning by 
synthetic detergent and weak-akaline detergent), 17:21787 
(R;JP;In Japanese) 
Summary of experimental tests of elastomeric seismic isolation 
bearings for use in nuclear reactor plants, 17:21517 (R;US) 
BEAUTY PARTICLES 
See also BMESONS 
B-physics at CDF, 17:23051 (RA;US) 
Heavy flavor physics at hadron colliders, 17:23048 (R;US) 
Results from LEP on heavy quark physics, 17:23025 (RA;US) 
BEEF 
See MEAT 
BELGIUM 
Physical and chemical parameters acquisition in situ, in deep 
clay. Dev m of sampling and testing methods, 
17:21020 (R;FR;In French) 
BENZENE 
Literature study and experimental investigations into the produc- 
tion of organic iodine compounds in alkene, alkanol as well as 
benzene-vapour/air mixtures with radioiodine in the radiation 
field, 17:22016 (R;DE;in German) 
Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERL SADDLES 
See COLUMN PACKING 
BERYLLIA 
See BERYLLIUM OXIDES 
BERYLLIUM COMPOUNDS 
See also BERYLLIUM OXIDES 
Application of modern linear methods for electronic structure 
calculations of transition metals and compounds, 17:21967 
(IA;SU) 
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BERYLLIUM OXIDES 


BERYLLIUM OXIDES 
Effective potential shape and valent zone structure in alkaline 
earth oxides, 17:23167 (IA;SU;In Russian) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA PARTICLES 

DOSFACTER Il: Dose-rate conversion factors for exposure to 

photons, 17:23373 (CM;US) 
BETA SPECTRA 
KDDK: Delayed beta-and gamma-ray production, 17:23385 
(CM;US) 
PUDK: Fission product energy release, 17:23375 (CM;US) 
BETATRON OSCILLATIONS 

SSC collider dipole ripple and particle motion, 17:22209 (R;US) 
BGO DETECTORS 

The BGO collaboration progress report 1990, 17:22452 (R;IT) 
BINARY MIXTURES 

Correlation of experimental data on heat and mass exchange in 
the condensation of vapor of an aqueous ammonia solution, 
17:22050 (R;US) 

Mechanism of the dephlegmation of the vapor of an aqueous 
solution of ammonia, 17:22052 (R;US) 

BINARY STARS 

An experiment to investigate the isoplanatic angle of the atmos- 

phere in the near infrared, 17:22966 (R;US) 
BINARY-FLUID SYSTEMS 
Development of hot water utilizing power plant.: Development of 
binary cycle power plant, 17:21255 (IA;JP;in Japanese) 
BIOCENOSES 
See ECOSYSTEMS 
BIOGAS 
See METHANE 
BIOGAS PROCESS 

Biogas plants in Europe. An updated databank, 17:21169 (R;FR) 

Potential for biogas on farms in the UK (1990 update), 17:21162 
(R;GB) 

BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL MARKERS 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 

BIOLOGICAL MATERIALS 

An investigation of liquid secondary ion and laser desorption 
mass spectroscopy for the analysis of planar chromatograms, 
17:21946 (R:US) 

Development and application of photosensitive device systems to 
studies of biological and organic materials: Third year progress 
report, January 1, 1992—December 31, 1992, 17:21910 (R;US) 

BIOLOGICAL RADIATION EFFECTS 
See also GENETIC RADIATION EFFECTS 
RADIATION INJURIES 

Introduction on microbiological and biological methods and their 
possible combination with other analytical techniques for the 
detection of irradiated food, 17:22753 (RA;FR) 

Radiation physics, biophysics, and radiation biology: Progress 
report, December 1, 1991—-November 30, 1992, 17:22817 
(R;US) 

Scientific works in 1990, 17:22863 (R:FR;In French) 

Spices, irradiation and detection methods, 17:22754 (RA;FR) 

The Radiological Research Accelerator Facility: Progress report, 
December 1, 1991—November 30, 1992, 17:22816 (R;US) 

The detection of irradiated food based on modifications to DNA, 
17:22760 (RA;FR) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOLOGICAL RECOVERY 

Effects of GM-CSF on the hemostasia parameters of baboons 
after global mixed neutron-gamma irradiation, 17:22866 
(RA;FR;In French) 

Experimental irradiation: new therapeutic attempts, 17:22876 
(RA;FR;In French) 
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BIOMASS 

Catalyst and feedstock effects in the thermochemical conversion 
of biomass to liquid transportation fuels, 17:21165 (R;US) 

Energy from biomass and waste, 17:21163 (R;FR) 

Production of biomass for an energy facility: Projecting regional 
land use changes and their environmental consequences, 
17:21172 (RA;US) 

Technical and economic modelling of processes for liquid fuel 
production in Europe, 17:21164 (R;FR) 

The contribution of thermochemical biomass conversion to the 
greenhouse effect, 17:21174 (RA;SE) 

BIOMASS CONVERSION PLANTS 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (Sugar-based total system), 17:21158 
(IA;JP;in Japanese) 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (wood based total system), 17:21159 
(IA;JP;In Japanese) 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (Sugar-based total system), 17:21158 
(IA;JP;In Japanese) 

NEDO alcohol/biomass technology subcommittee (11th busi- 
ness reporting conference), 17:21157 (I;JP;in Japanese) 

BIOMASS PLANTATIONS 

Nitrogen cycling in optimum nitrogen fertilization experiments in 

short-rotation sycamore piantations, 17:22623 (RA;US) 
BIOMEDICAL RADIOGRAPHY 

Kinematics of Compton backscattering x-ray source for angiog- 

raphy, 17:22737 (R;US) 
BIOPHYSICS 

Radiation physics, biophysics, and radiation biology: Progress 
report, December 1, 1991—November 30, 1992, 17:22817 
(R;US) 

BIOREACTORS 

High pressure synthesis gas conversion: Task 1, System con- 

struction, 17:20737 (R;US) 
BIOTIN 
Harvard-MIT research program in short-lived radiopharmaceuti- 
cals: Technical progress report, 1991, 17:22738 (R;US) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BISMUTH OXIDES 

A study of parameters that influence growth and stability of the 
(Bi, _,Pbx)2Sr2CagCugOy phase, 17:21850 (R;US) 

Muon and neutron investigations of vortex correlations in high- 
Tesuperconductors, 17:21885 (RA;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

BITUMENS 

Characterization and utilization of hydrotreated products pro- 
duced from the Whiterocks (Utah) tar sand bitumen-derived 
liquid, 17:20927 (R;US) 

Mechanisms and interaction phenomena influencing releases in 
a low- and medium-level waste disposal system, 17:21012 
(R;FR) 

Super critical fluid extraction of a crude oil bitumen-derived liquid 
and bitumen by carbon dioxide and propane, 17:21945 (R;US) 

BITUMINOUS COAL 

Coal combustion: Effect of process conditions on char reactivity: 
Quarterly technical report, September 1, 1991—December 1, 
1991, 17:20743 (R;US) 

IEA low NO, combustion project stage 3. Low NO, combustion 
and sorbent injection demonstration projects. Vol. 1: Final re- 
port. Executive summary, 17:21310 (1;DK) 

Mild gasification and char conversion, 17:20659 (RA;US) 

Sulfur forms in coal, 17:20773 (RA;US) 

Utilization and refining technology of coal liquefaction products, 
17:20759 (IA;JP;in Japanese) 

[Basic properties of coals and other solids]: Ninth quarterly re- 
port, [February 1992], 17:20776 (R;US) 

BLACK AMERICANS 

' An analysis of residential energy consumption and expenditures 
by minority households by home type and housing vintage, 
17:21710 (R;US) 





BLACK CHROME 

Stability and aging of selective absorber coatings, 17:21242 

(RA;US) 
BLACK NICKEL 

Stability and aging of selective absorber coatings, 17:21242 

(RA;US) 
BLACK SHALES 
Natural gas production verification tests: Environmental assess- 
ment, 17:21665 (R;US) 

BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTING 

See EXPLOSIVE FRACTURING 
BLOOD 

Impact of gasoline lead on human blood the Athens lead experi- 
ment, 17:20897 (R;FR) 

BLOOD COAGULATION FACTORS 

Effects of GM-CSF on the hemostasia parameters of baboons 
after global mixed neutron-gamma irradiation, 17:22866 
(RA;FR;In French) 

BLOOD FLOW 

Positron emission tomography, atraumatic and quantitative 
method to determinate cerebral blood flow after radiation ex- 
posure, 17:22864 (RA;FR;In French) 

BLOOD FORMATION 

Effect of acetyl-SDKP, an inhibitor of hematopoiesis, in myelo- 

suppressed animals, 17:22865 (RA;FR;Iin French) 
BLOOD PLATELETS 

Swine’s platelets volumetric spectrum following a global acute 

radiation, 17:22874 (RA;FR;In French) 
BN-350 REACTOR 

Space-dependent effects in fast reactor dynamics and their 
analysis using three-dimensional kinetic code WIND-3D, 
17:21371 (RA;US) 

BNL 
The BNL Accelerator Test Facility, 17:22141 (RA;US) 
BODY 

See also ORGANS 

Improved method for simulating supersonic flow past a wedge 
shaped body, 17:22046 (R;JP;In Japanese) 

BODY WAVES P (SEISMIC) 

See SEISMIC P WAVES 

BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOILERS 

Development of a Coal Quality Expert: Technical progress re- 
port No. 4, 17:20633 (R;US) 

Full-scale demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 3, April 1, 1991-June 30, 1991, 17:20793 
(R;US) 

Full-scale demonstration Low-NO, Cell™ Burner retrofit: Quar- 
terly report No. 4, July 1, 1991-—September 30, 1991, 
17:20794 (R;US) 

Optimization of boiler control: Development of adaptive and pre- 
dictive strategies. Main report. Part 1, 17:21306 (1I;DK;in 
Danish) 

Optimization of boiler control: Development of adaptive and pre- 


dictive strategies. Main report. Part 2, 17:21307 (I;DK;In 
Danish) 


Optimization of boiler control: Development of adaptive and pre- 
dictive strategies. Supplement, 17:21308 (i;DK;in Danish) 


Predictive modelling of boiler fouling 
progress report, October 1, 
17:20809 (R;US) 

Systematic calculations of combined gas-steam-power plants, 
17:21304 (R;CH;In German) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS | 

BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 


Quarterly technical 
1991—January 31, 4 


BORON COMPOUNDS 


BOLTZMANN EQUATION 
Symmetrical Monte Carlo method for the Boltzmann equation 
resolution, 17:22917 (R;FR;In French) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW 

Bone marrow ablation with Ho-166 as prepara- 

tion for bone marrow transplants, 17:22895 (RA;US) 
BONE MARROW CELLS 

Experimental irradiation: new therapeutic attempts, 17:22876 
(RA;FR;In French) 

Involvement of oxygen metabolism during radiation or intoxica- 
tion by a radiomimetic drug, 17:22875 (RA;FR;in French) 

Radiation-induced bone marrow disorders after internal contam- 
ination, 17:22890 (RA;US) 

Recovery of bone-marrow derived GM-CFU in baboons unilater- 
ally exposed to neutron-gamma radiation and treated with 
GM-CSF, 17:22872 (RA;FR;In French) 

BONE TISSUES 

Overview of osseous tissue findings from the lifespan carcino- 
genesis studies: From whole animals to molecules, 17:22893 
(RA;US) 

BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 

A builder's guide to Super Good Cents contruction and sales, 
17:21716 (R;US) 

Bonneville Power Administration annual report, 1991, 17:23291 
(R;US) 

Bonneville Power Administration budget for fiscal year 1993, 
17:23290 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 

Crystal chemical systematics of oxygen compounds with oxyan- 
ionic radicals and the chemical bonding forces, 17:21972 
(IA;SU) 

BOREHOLES 

Measured and calculated closures of open and brine filled 
shafts and deep vertical boreholes in salt, 17:21056 (R;US) 

Nuclear borehole logging applied to environmental restoration, 
17:22656 (R;US) 

Stress-relief displacements induced by drilling—applications to 
holographic measurements of in situ stress: Final technical 
report, August 15, 1988—August 14, 1990, 17:22064 (R;US) 

WIPP small scale seal performance tests: Status and impacts, 
17:21057 (R;US) 

BORIDES 

See also TITANIUM BORIDES 

Application of modern linear methods for electronic structure 
calculations of transition metals and compounds, 17:21967 
(IA;SU) 

BORN-GREEN-YVON EQUATION 

See BOLTZMANN EQUATION 

BORON 

Application of charged particle activation analysis (CPAA) to the 
detection of light impurities in GaAs and in raw materials. Fi- 
nal report, 17:21949 (I;DE;In German) 

Coparative study of state of boron and aluminium impurity ions 
in silicon-oxygen matricies, 17:21997 (IA;SU;In Russian) 

BORON 11 

Low-frequency nuclear quadrupole resonance with a dc SQUID, 
17:23170 (R;US) 

Synthesis and in-vivo detection of boronated compounds for 
use in BNCT: Comprehensive progress report, August 1, 
1989-July 31, 1992, 17:22740 (R;US) 

BORON COMPOUNDS 

See also BORATES 

BORIDES 

PES calculations by nonempirical and semiempirical variants of 

Green function method, 17:21968 (IA;SU;in Russian) 


ERA Vol. 17, No. 8 557 





BOROSILICATE GLASS 


BOROSILICATE GLASS 

Leaching of actinides from nuclear waste glass: french experi- 
ence, 17:21902 (R;FR) 

Leaching sensitivity to geologic environmental parameters. Task 
3. Characterization of radioactive waste forms. A series of fi- 
nal reports (1985-89). No 14, 17:21916 (R;FR) 

Surface analysis of Borkron glass for neutron optics applica- 
tions, 17:21901 (R;FR) 

BOROSILICATES 

See BOROSILICATE GLASS 
BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BOUND STATE 

On the dynamics of a model of electroweak interaction with a t- 

quark condensate, 17:23020 (R;UA;In Russian) 

BOUNDARIES (GRAIN) 

See GRAIN BOUNDARIES 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

See also HIPPOCAMPUS 

Cell death via apoptosis induced in the rabbit brain by ionizing 
radiation, 17:22867 (RA;FR;In French) 

Modulation of D; and D2 dopaminergic receptors binding after 
neutron + gamma whole-body exposition, 17:22870 
(RA;FR;In French) 

Positron emission tomography, atraumatic and quantitative 
method to determinate cerebral blood flow after radiation ex- 
posure, 17:22864 (RA;FR;in French) 

BRAZIL 

Declaration by the Presidents of Argentina and Brazil on the 
25th anniversary of the signing of the Treaty of Tlatelolco, 
17:21810 (R;XA) 

Land-use changes as an indicator of regional CO. fluxes, 
17:22542 (RA;US) 

BREAKERS (CIRCUIT) 

See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 
BREEDING BLANKETS 

Investigation of tritium inventory and permeation behaviour in 
the liquid breeder blanket concept of Demo as a function of 
design and material parameters, 17:23254 (R;FR) 

MHD considerations for a self-cooled liquid lithium blanket, 
17:23243 (R;US) 

BREMSSTRAHLUNG (MAGNETIC) 

See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 

See ELECTRIC BRIDGES 
BRINES 

Study into the applicability of laboratory data to natural condi- 
tions: Formation of hypochloride and its subsequent 
complexing of Pu(VI) in strongly saline solutions subject to ra- 
diolysis. Interim report, 17:22021 (R;DE;In German) 

BROOKHAVEN AGS 

The BNL 200 MeV H- linac - Performance and upgrades, 
17:22353 (RA;US) 

BROOKHAVEN NATIONAL LABORATORY 

See BNL 

BRYOPHYTA 

Further investigations regarding the ecology of aquatic 

bryophytes in Walker Branch, 17:22705 (RA;US) 
BUBBLES 

In-plant testing of microbubble column flotation: Third quarter 
technical progress report, April 1, 1990-June 30, 1990, 
17:20634 (R;US) 

BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 

Energy-saving measures in relation to a rotating furnace, 

17:21788 (|;DK;In Danish) 
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Hollow clay tile wall test program: Bond wrench testing at Build- 
ing 9207 at the Y-12 Plant, 17:22042 (R;US) 

Hollow clay tile wall test program: Procedures and fixtures for 
removing, capping, handling, and testing masonry prisms and 
flexural bond specimens, 17:22044 (R;US) 

Nondestructive evaluation of hollow clay tile walls, 17:22043 
(R;US) 

Test procedure for measurement of masonry flexural bond 
strength (Bond Wrench Test): Hollow Clay Tile Wall Test Pro- 
gram, 17:22045 (R;US) 

BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
RESIDENTIAL BUILDINGS 

A field test of the performance of an opaque wall clad with trans- 
parent insulation material, 17:21229 (R;GB) 

A new state of the art Standards facility, 17:22038 (R;US) 

Desiccant cooling using unglazed transpired solar collectors, 
17:21245 (R;US) 

Ecology centre for low energy homes, 17:21754 (1;DK;In Danish) 

Energy and material balances in construction, 17:21724 
(R;CH;In German) 

Facility Interface Capability Assessment (FICA) summary re- 
port, 17:20949 (R;US) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK DENSITY 

Distribution of ammonium salts between liquid and steam at 

high temperatures, 17:21959 (R;US) 
BURNUP 

Improvements on burnup chain model and group cross section 

library in the SRAC system, 17:21348 (R;JP) 
BUSINESS 

Beyond the computer, 17:23424 (RA;US) 

Client/server - Is it real?, 17:23428 (RA;US) 

Network use of electronic forms at Hanford, 17:23351 (RA;US) 

Paperless environment - Reality or fantasy, 17:23433 (RA;US) 

BUTANE 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds from alkane-vapour/air 
mixtures with radioiodine in the radiation field, 17:22015 
(R;DE;In German) 

BWR TYPE REACTORS 

See also COFRENTES REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
TVO-2 REACTOR 

Fatigue and environmentally assisted cracking in light water re- 
actors, 17:21313 (R;US) 

After-Heat Removal 

Aging assessment of Residual Heat Removal systems in Boiling 

Water Reactors, 17:21405 (R;US) 
Containment Systems 

Aging of concrete containment structures in nuclear power 

plants, 17:21536 (R;US) 
Fuel Mana 

BWR reload enrichment selection using the linear reactivity 
model, 17:21322 (RA;US) 

Enhancements of the Studsvik Core Management System 
(CMS), 17:21315 (RA;US) 

Minor actinide burning in thermal systems, 17:20960 (RA;US) 

In-Service Inspection 
Nondestructive examination (NDE) reliability for inservice in- 
spection of light water reactors: Annual report, October 
1989-September 1990: Volume 12, 17:21567 (R;US) 
Meltdown 
Aerosol resuspension in the reactor cooling system of LWR’s 
under severe accident conditions, 17:21623 (R;FR) 





Analysis of the kinetic behaviour of iodine and caesium isotopes 
in the primary circuit of LWR’s during severe fuel damage ac- 
cidents, 17:21625 (R;FR) 

BWR core melt progression phenomena: Experimental analy- 
ses, 17:21537 (R;US) 

Development of a kinetic model, including rate constant estima- 
tions, on iodine and caesium behaviour in the primary circuit 
of LWR's under accident conditions, 17:21624 (R;FR) 

Modelling the chemical behaviour of tellurium species in the re- 
actor pressure vessel and the reactor cooling system under 
severe accident conditions, 17:21621 (R;FR) 

Thermochemical data acquisition - Reactor safety programme 
1988-1991, 17:21628 (R;FR) 

Validation of RESUS model against ORNL series-2 test experi- 
ments on aerosol resuspension, 17:21622 (R;FR) 


Pressure Vessels 


Neutron transport analysis of the SAILOR and ELXSIR cross 
section libraries used for the RPV fluence estimation, 
17:21523 (RA;US) 

Study of more efficient models for reactor vessel fluence calcu- 
lations, 17:21522 (RA;US) 


Primary Coolant Circults 


Impact of bypass water boiling on assembly neutronic parame- 
ters for BWR transient analysis, 17:21525 (RA;US) 


Reactor Accidents 

BWR-LTAS: A boiling water reactor, 17:23386 (CM;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 2, 
Severe accident research; Severe accident policy implemen- 
tation; Accident management, 17:21565 (R;US) 

Reactor 

Effect of spectrum variations on Doppler reactivity coefficients, 
17:21319 (RA;US) 

Evaluation of constants of isotopes °Pu-242Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

New nodal diffusion and pin power calculation method based on 
modified one group scheme, 17:21321 (RA;US) 

Some results of a nodal method for nonlinear space-time reac- 
tor dynamics, 17:21318 (RA;US) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO. and UO2-PuO2 water moder- 
ated lattices, 17:21316 (RA;US) 

Verification of the CASMO-3/SIMULATE-3 pin power accuracy 
by comparison with operating BWR measurements, 17:21320 
(RA;US) 

Reactor Safety 

Impact of bypass water boiling on assembly neutronic parame- 
ters for BWR transient analysis, 17:21525 (RA;US) 

Neutron transport analysis of the SAILOR and ELXSIR cross 
section libraries used for the RPV fluence estimation, 
17:21523 (RA;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 

Study of more efficient models for reactor vessel fluence calcu- 
lations, 17:21522 (RA;US) 

Reliability 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and nts; Probabilistic risk 
assessment topics, 17:21564 (R;US) 

Risk Assessment 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 
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Seismic Effects 
Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 


Cc 


C CODES 

CONDOS II: Display status tool for estimating radiation doses, 
17:23384 (CM;US) 

Development of a Coal Quality Expert: Technical progress re- 
port No. 4, 17:20633 (R;US) 

Optimization of dose assessment models including the interface 
with environmental survey, for use in case of accidental re- 
leases, 17:21346 (RA;FR) 

Simulation of hanging file experiments with CALORS89, 
17:22433 (R;US) 

C-2260 RESONANCES 

See LAMBDA C PLUS BARYONS 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADARACHE RAPSODIE REACTOR 

See RAPSODIE REACTOR 
CADMIUM 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, December 2, 1991-March 1, 1992, 
17:20798 (R;US) 

Electrochemical array sensors for plating waste stream monitor- 
ing, 17:22667 (R;US) 

CADMIUM COMPOUNDS 

See aiso CADMIUM TELLURIDES 

The transfer of chromium and cadmium from soil to soilwater 
and the determination for exchangeable metal fractions in dif- 
ferent soils, 17:22654 (R;DE;in German) 

CADMIUM FLUORIDES 

Electronic structure of anion-conducting superionic conductors, 

17:21979 (IA;SU;in Russian) 
CADMIUM TELLURIDE SOLAR CELLS 

Module process optimization and device efficiency improvement 
for stable, low-cost, large-area, cadmium telluride-based pho- 
tovoltaic module production: Annual subcontract report, 1 
July 1990-31 December 1991, 17:21207 (R;US) 

Thin film cadmium telluride, zinc telluride, and mercury zinc tel- 
luride solar cells: Final subcontract report, 1 July 1988-31 
December 1991, 17:21206 (R;US) 

CADMIUM TELLURIDES 

Electronic properties of chlorine doped cadmium telluride used 
as high energy photoconductive detector, 17:22438 (R;FR) 

Electronic structure, fused scattering parameters and zone dis- 
continuities in heterojunctions based on Zn,CdyHg;_,_,Te, 
17:23165 (IA;SU;in Russian) 

Thin film cadmium telluride, zinc telluride, and mercury zinc tel- 
luride solar cells: Final subcontract report, 1 July 1988-31 
December 1991, 17:21206 (R;US) 

CALCIUM 
Hydrologic flowpaths in Walker Branch Watershed determined 
by end member mixing analysis, 17:22710 (RA;US) 
CALCIUM 40 
Many-particle, many-hole deformed states, 17:23088 (RA;US) 
CALCIUM CARBONATES 
Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 
CALCIUM CHLORIDES 
Thermal storage media, 17:21248 (RA;US) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM OXIDES 

Integrated dry NO,/SO2 emissions control system: Quarterly re- 

port No. 3, July 1-September 30, 1991, 17:20796 (R;US) 
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CALCIUM COMPOUNDS 


Synthesis and characterization of catalysts for gasification of 

carbonaceous materials, 17:20744 (R;US) 
CALCIUM HYDROXIDES 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Volume 1, Dry sorbent in- 
jection: Final report, 17:20787 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Volume 2, Duct spray dry- 
ing: Final report, 17:20788 (R;US) 

CALCIUM OXIDES 

A study of parameters that influence growth and stability of the 
(Bi; _.Pbx)oSreCagCugOy phase, 17:21850 (R;US) 

Calcium oxide process for the bulk removal of carbon dioxide, 
17:20664 (RA;US) 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Dynamics of the vortex state in high temperature superconduc- 
tors, 17:21879 (RA;US) 

Muon and neutron investigations of vortex correlations in high- 
Tesuperconductors, 17:21885 (RA;US) 

Phase transitions and transport in anisotropic superconductors 
with large thermal fluctuations, 17:21884 (RA;US) 

Processing and properties of silver-clad Tl-Ba-Ca-Cu-O wires 
and tapes, 17:21852 (R;US) 

Thickness dependence of vortex pinning in epitaxial Tl-Ca-Ba- 
Cu-O thin films, 17:21897 (R;US) 

Tl-based films: A comparison of processing procedures, 
17:21898 (R;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

CALCULUS (DIFFERENTIAL) 
See DIFFERENTIAL CALCULUS 
CALIBRATION 

The calibration of spectrometers for Auger electron and X-ray 
photoelectron spectrometers part II - the determination of the 
electron spectrometer transmission function and the detector 
sensitivity energy dependencies, 17:22449 (R;FR) 

CALORIMETERS 

Tests and calibration of the H1 hadronic calorimeter at HERA, 
17:22469 (R;FR;In French) 

The dry heat exchanger preconditioner, 17:22484 (R;US) 

CALORIMETERS (PARTICLE) 
: See SHOWER COUNTERS 
CALORIMETRY 

Detection of irradiated food by differential scanning calorimetry, 
17:22769 (RA;FR) 

Use of differential scanning calorimetry (DSC) for the identifica- 
tion of irradiated poultry meat, 17:22768 (RA;FR) 

CANADA 
Canadian Seismic Agreement: Annual report, July-June 1990: 
Volume 5, 17:22912 (R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 

A comparison of the reactor physics predictions for CANFLEX 
fuel using the codes MCNP, WIMS-AECL, and LATREP, 
17:21360 (RA;US) 

New computational methods used in the lattice code DRAGON, 
17:21334 (RA;US) 

CANISTERS 
See CONTAINERS 
CANNING 
Energy savings in legume canning plants, 17:21784 (R;FR) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 

improvements to the PFN capacitors for the klystron modulators 

of the KEK 2.5-GeV linac, 17:22298 (RA;US) 


CARBIDES 
See also IRON CARBIDES 
SILICON CARBIDES 
ZIRCONIUM CARBIDES 


A combined AEM/APFIM characterization of Alloy X-750, 
17:21821 (R;US) 
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High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 
CARBINOL 
See METHANOL 


CARBOHYDRATES 
Study for the identification of irradiated carbohydrate containing 
food, 17:22781 (RA;FR) 
CARBON 
See also CARBON BLACK 
DIAMONDS 
FULLERENES 
GRAPHITE 

A miniature carbon furnace for mass spectroscopy, 17:21942 
(R;US) 

Application of charged particle activation analysis (CPAA) to the 
detection of light impurities in GaAs and in raw materials. Fi- 
nal report, 17:21949 (1;DE;In German) 

Development of an advanced continuous mild gasification 
process for the production of coproducts: Task 4, System in- 
tegration studies: Char upgrading, 17:20646 (R;US) 

Fiber reinforced carbon, 17:21918 (IA;DE;In German) 

High accuracy neutron total cross section measurements, 
17:21408 (RA;US) 

Towards the development of a global inventory for black carbon 
emissions, 17:22596 (R;US) 

CARBON 12 REACTIONS 

Emission of medium-heavy fragments in asymetric heavy ion 
collisions at intermediate and relativistic incident energies, 
17:23112 (R;DE;in German) 

CARBON 12 TARGET 

Electromagnetic excitation of '**Xe in relativistic heavy ion colli- 
sions, 17:23113 (R;DE;In German) 

Study of the multi-fragment production in asymmetric heavy ion 
reactions at E/A = 600 MeV, 17:23114 (R;DE;in German) 

CARBON 16 

The particle-hole interaction and high-spin states near A = 16, 

17:23080 (RA;US) 
CARBON BLACK 

Development of an advanced continuous mild gasification pro- 
cess for the production of coproducts: Task 4.6, Technical 
and economic evaluation, 17:20647 (R;US) 

CARBON CYCLE 

Aspects of the interaction between vegetation and soil under 
global change, 17:22546 (RA;US) 

Response of a tundra ecosystem to elevated atmospheric car- 
bon dioxide and COz-induced climate change: Progress 
report, 17:22629 (R;US) 

CARBON DIOXIDE 

Application of free-air CO2 enrichment (FACE) technology to a 
forest canopy: A simulation study, 17:22535 (R;US) 

Aspects of the interaction between vegetation and soil under 
global change, 17:22546 (RA;US) 

Calcium oxide process for the bulk removal of carbon dioxide, 
17:20664 (RA;US) 

Comparison of pre- and post-combustion carbon removal, 
17:20780 (R;US) 

Forest floor CO2 exchange: Biophysical constraints and spatial 
gradients, 17:22614 (RA;US) 

Increased growth efficiency and compensatory responses of 
yellow-poplar trees in elevated CO, 17:22543 (RA;US) 

Land-use changes as an indicator of regional CO2 fluxes, 
17:22542 (RA;US) 

Respiratory cost of growth and maintenance in leaves of yellow- 
poplar exposed to CO enrichment, 17:22544 (RA;US) 

Seasonal and spatial patterns in stable carbon and nitrogen 
isotopes in contrasting environments on Walker Branch Wa- 
tershed, 17:22899 (RA;US) 

Study on stabilization technology for greenhouse effect gas 
emission.: Present situation and perspective of recycling of 
iron scrap, 17:21783 (1;JP;In Japanese) 

The MAGSORB process for bulk separation of carbon dioxide, 
17:20686 (RA;US) 





The role of combustion of biofuels in reducing the release of 

carbon dioxide, 17:21168 (RA;SE) 
CARBON DIOXIDE INJECTION 

Enhanced oil recovery.: Field pilot test on CO. flood, 17:20868 
(IA;JP;In Japanese) 

Enhanced oil recovery.: Mobility control, 17:20869 (IA;JP;In 
Japanese) 

Heavy oil EOR technology.: EOR field pilot test in Turkish IK- 
IZTEPE oil field, 17:20864 (iA;JP;in Japanese) 

CARBON STEELS 

See also STEEL-ASTM-A533-B 

Corrosion of container and infrastructure materials under clay 
repository conditions, 17:21015 (R;FR) 

The anaerobic corrosion of carbon steel in concrete, 17:21831 
(R;FR) 

CARBON TETRACHLORIDE 

Contaminant pathway analysis and health risk assessment of 

the Metallurgical Laboratory Basin, 17:21053 (R;US) 
CARBONATE ROCKS 

See also LIMESTONE 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;in 
Japanese) 

CARBONYLS 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July-September 1991, 17:20722 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 

October-December 1991, 17:20723 (R;US) 

CARBORANES 

Synthesis and in-vivo detection of boronated compounds for 
use in BNCT: Comprehensive progress report, August 1, 
1989—July 31, 1992, 17:22740 (R;US) 

CARBOXYLIC ACIDS 

Water-enhanced solubility of carboxylic acids in organic solvents 

and its applications to extraction processes, 17:21954 (R;US) 
CARCINOGENESIS 
The role of age and genetic background as cofactors in the patho- 
genesis of radiation-induced osteosarcoma, 17:22886 (RA;US) 

CARGO 

The allocation of cargo to channel missions, 17:22495 (R;US) 
CARPOCAPSA POMONELLA 

See CODLING MOTH 
CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 

See EXTRACTION COLUMNS 
CASINGS (WELL) 

See WELL CASINGS 
CASKS 

See also SPENT FUEL CASKS 

WSEP 30-ton liquid transfer cask: Design criteria and perfor- 
mance tests, 17:22026 (R;US) 

CAT SCANNING 

Advanced reservoir evaluation technology.: Development of 
core analysis system for naturally fractured reservoirs (collob- 
orative R and D with private companies), 17:20845 (IA;JP;In 
Japanese) 

CATALYSTS 

Catalytic cracking of coal tar in a fluid-bed pyrolyzer, 17:20666 
(RA;US) 

Development of coal liquefaction technique.: Development of 
common base techniques (development of new catalysts for 
upgrading coal liquefied oil), 17:20767 (IA;JP;In Japanese) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA;JP;in Japanese) 

Synthesis and characterization of catalysts for gasification of 
carbonaceous materials, 17:20744 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report period ending June 30, 
1991, 17:20732 (R;US) 


CAVITY RESONATORS 
Performance 


CATAPHORESIS 
See ELECTROPHORESIS 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Breakdown 
Voltage breakdown test at 473 MHz, 17:22293 (RA;US) 


RF parameters and scaling relations for four chamber RFQ cavi- 
ties, 17:22243 (RA;US) 
Computer-Aided Design 
Computer determinations of the properties of waveguide loaded 
cavities, 17:22299 (RA;US) 
Simulation 
Application of linear ic loss model of ferrite to induction 
cavity simulation, 17:22530 (RA;US) 
Theory and 3-D simulations of an RF accelerating cavity with 
asymmetric power feed, 17:22295 (RA;US) 
Design 
Damped and detuned accelerator structures, 17:22266 (RA;US) 
Study of high efficiency linear accelerator structure, 17:22277 
(RA;US) 
Efficiency 
Study of high efficiency linear accelerator structure, 17:22277 
(RA;US) 
Electric Conductivity 
Measurement of rf surface efficiency at cryogenic temperatures 
using a coaxial resonant cavity, 17:22292 (RA;US) 
Electric Fields 
RF field measurement of an RFQ cold model cavity for the JHP, 
17:22244 (RA;US) 
The precise measurement of electric and magnetic fiek’s in a 
resonant cavity, 17:22301 (RA;US) 
Electric impedance 
Theoretica/numerical investigation of induction cavity 
impedances for moderate to large gap widths, 17:22182 
(RA;US) 
Electric Potential 
Measurement of rf accelerator cavity field levels at high power 
from x-ray emissions, 17:22294 (RA;US) 
Electrical Properties 
Electrical characteristics of a short RFQ resonator, 17:22248 
(RA;US) 
Fabrication 
Fabrication technique of ACS cavity for the JHP, 17:22264 
(RA;US) 
Mechanical construction of the 805 MHz side couple cavities for 
the Fermilab linac upgrade, 17:22257 (RA;US) 
Tuning methods for the 805 MHz side-coupled cavities in the 
Fermilab linac upgrade, 17:22259 (RA;US) 
Functional Models 
A coaxial line azimuthal field stabilizer for radio frequency 
quadrupoles, 17:22246 (RA;US) 
A high-power model of the ACS cavity, 17:22269 (RA;US) 
Azimuthal stabilization of the radio-frequency quadrupole with 
loop-coupled TEM lines, 17:22245 (RA;US) 
RF field measurement of an RFQ cold model cavity for the JHP, 
17:22244 (RA;US) 
Impedance 
Transverse coupling impedance measurement studies of low-Q 
cavities, 17:22365 (RA;US) 
Magnetic Fields 
The precise measurement of electric and magnetic fields in a 
resonant cavity, 17:22301 (RA;US) 
Mathematical Models 
Modified-Yee field solutions in the AMOS wakefield code, 
17:22307 (RA;US) 
Theory and 3-D simulations of an RF accelerating cavity with 
asymmetric power feed, 17:22295 (RA;US) 
Measuring Instruments 
Side coupled accelerating structure automated measurement 
system, 17:22260 (RA;US) 
Performance 
About FE electron loading of the cavity with high level RF 
power, 17:22369 (RA;US) 
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CAVITY RESONATORS 
Pertormance Testing 


Pertormance Test 
Conditioning of high gradient H- 
17:22282 (RA;US) 
Rf tests on the INS 25.5-MHz split coaxial RFQ, 17:22290 
(RA;US) 
Seals 
Evaluation of RF seals for resonant cavity applications, 
17:22265 (RA;US) 
Specifications 
The determination of the 805 MHz side coupled cavity dimen- 
sions for the Fermilab linac upgrade, 17:22258 (RA;US) 
Stability 
Stability of field distribution in coupled cavity structures, 
17:22261 (RA;US) 
Stabilization 
A coaxial line azimuthal field stabilizer for radio frequency 
quadrupoles, 17:22246 (RA;US) 
Azimuthal stabilization of the radio-frequency quadrupole with 
loop-coupled TEM lines, 17:22245 (RA;US) 
The x-mode stabilizing loop for four-vane type RFQs, 17:22103 
(RA;US) 
Test Facilities 
Measurement of rf surface efficiency at cryogenic temperatures 
using a coaxial resonant cavity, 17:22292 (RA;US) 
Tuning 
Tuning methods for the 805 MHz side-coupled cavities in the 
Fermilab linac upgrade, 17:22259 (RA;US) 
a Codes 
Modified-Yee field solutions in the AMOS wakefield code, 
17:22307 (RA;US) 
CDF 
See FERMILAB COLLIDER DETECTOR 
CE ENTRAINED FUEL PROCESS 
Combustion Engineering GCC repowering project, 17:21301 
(RA;US) 
CEBAF ACCELERATOR 
A highly effective deflecting structure, 17:22297 (RA;US) 
A numerical study of superconducting cavity components, 
17:22254 (RA;US) 
Beam loading studies at CEBAF, 17:22161 (RA;US) 
CEBAF progress report, 17:22101 (RA;US) 
Calibration and operation schemes for CEBAF RF control, 
17:22321 (RA;US) 
L-band high power amplifiers for CEBAF linac, 17:22288 (RA;US) 
Numerical modelling of the CEBAF electron gun with EGUN, 
17:22343 (RA;US) 
Orbit correction techniques for a multipass linac, 17:22192 
(RA;US) 
Technique of measuring bunch length by phasing an RF cavity, 
17:22199 (RA;US) 
The CEBAF fast shutdown system, 17:22322 (RA;US) 
CELL FLOW SYSTEMS 
Flow cytogenetics: Fundamentals and new developments, 
17:22736 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELLARS 
See BASEMENTS 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CEMENTS 
Mechanisms and interaction phenomena influencing releases in 
a low- and medium-level waste disposal system, 17:21012 
(R;FR) 
Mechanisms of sorption in the near field, 17:21917 (R;FR) 
Near-field modelling in cement environments. Task 3. Charac- 
terization of radioactive waste forms. A series of final reports 
(1985-89). No 32B, 17:21016 (R;FR) 
Solubility limits of radionuclides in interstitial water. Americium in 
cement. Task 3. Characterization of radioactive waste forms. 
A series of final reports (1985-89). No 34, 17:21013 (R;FR) 


accelerating cavities, 
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CENTRAL HEATING PLANTS 

Linking long-range weather forecasts and heat consumption as 
a determinining factor when buying fuel chips for town heating 
plants: Partial project 4, 17:21170 (1;DK;In Danish) 

CENTRAL NUCLEAR DE ZORITA-1 
See ZORITA-1 REACTOR 
CENTRAL REGION 

See USA 
CENTRIFUGAL SEPARATORS 

See INERTIAL SEPARATORS 
CERAMIC MELTERS 

Evaluations of glass vitrification techniques on iron ratio deter- 
minations, 17:21083 (R;US) 

CERAMICS 

Evaluation of aluminium-silicate ceramics as a matrix for the so- 
lidification of radioactive wastes from the reprocessing and 
fabrication of nuclear fuels, 17:21030 (R;DE;in German) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 

Measurement of atomic mean vibration amplitude by EELS of 
high-angle phonon scattered electrons: A novel technique, 
17:23172 (R;US) 

The role of electron microscopy studies on the development of 
ceramic composites, 17:21823 (R;US) 

Theory of sublinear power dependence for microwave heating in 
some ceramic materials, 17:21892 (R;US) 

CERIUM 
FLAPW application to cerium problem, 17:21977 (IA;SU) 
CERIUM OXIDES 

Indium dopantdefect complexes 

17:21869 (R;US) 
CERMETS 

Stability and aging of selective absorber coatings, 17:21242 

(RA;US) 
CERN LINAC 

A heavy ion injector at CERN, 17:22338 (RA;US) 

Field stabilization in the Quasi-Alvarez structure, 17:22255 
(RA;US) 

Performance of the CERN high-intensity RFQ, 17:22356 (RA;US) 

CESIUM 

Determination of sediment accumulation and mixing rates using 
137Cs and 2'°Pb in Watts Bar Reservoir, 17:22693 (RA;US) 

Development of a kinetic model, including rate constant estima- 
tions, on iodine and caesium behaviour in the primary circuit 
of LWR's under accident conditions, 17:21624 (R;FR) 

Environmental impact from inlet of radiocesium in the river Po, 
17:22722 (R;FR;In Italian) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1991— 
February 1992, 17:20742 (R;US) 

Radiocaesium in lake fishes - pre and post Chernobyl evaluation 
of transfer factors from deposition, 17:22721 (R;FR;In Italian) 

Sorption of radiocaesium in urban surfaces, 17:22645 (RA;FR) 

CESIUM 137 

Cesium-137: A tracer for material transport from arctic tundra 
into lakes?, 17:22713 (RA;US) 

Comparison of contaminant concentrations on surface sedi- 
ments and in surface water in White Oak Creek Embayment, 
17:22692 (RA;US) 

Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 

CESIUM BROMIDES 

Cluster calculations of electronic structure of ideal CsCl, CsBr, 

Csl crystals, 17:21982 (IA;SU;in Russian) 
CESIUM CHLORIDES 
Cluster calculations of electronic structure of ideal CsCl, CsBr, 
Csl crystals, 17:21982 (IA;SU;In Russian) 
CESIUM COMPOUNDS 
See also CESIUM BROMIDES 
CESIUM CHLORIDES 
CESIUM IODIDES 


in lightly-doped ceria, 





Self-consistent electric structure of alkali metal compounds with 
5B-group elements, 17:21978 (IA;SU;In Russian) 
Thermochemical data acquisition - Reactor safety programme 
1988-1991, 17:21628 (R;FR) 
CESIUM IODIDES 
Cluster calculations of electronic structure of ideal CsCl, CsBr, 
Cs! crystals, 17:21982 (IA;SU;In Russian) 
CESR STORAGE RING 
Physics and detector design for CESR B-Factory, 17:22454 
(RA;JP) 
Recent results form CLEO | and a glance at CLEO I! data, 
17:23050 (RA;US) 
CFC 
See CHLOROFLUOROCARBONS 
CHAINS 
Technologies for offshore marginal oil field development.: Verifi- 
cation of optimization program for semi-submersible type 
FPS, 17:20889 (IA;JP;in Japanese) 
CHALK RIVER NUCLEAR LABS 
Annual progress report - Health Sciences Division - 1990 Jan- 
uary 01 - December 31, 17:22811 (R;CA) 
CHALKS 
See LIMESTONE 
CHARGE EXCHANGE 
Design and calibration of a fast-time resolution charge ex- 
change analyzer, 17:23205 (R;US) 
CHARGED-PARTICLE TRANSPORT 
Nonlinear dynamics and plasma transport: Progress report, 
September 15, 1991—September 14, 1992, 17:23212 (R;US) 
CHARGED-PARTICLE TRANSPORT THEORY 
A coupled energy-angle Fokker-Planck decomposition scheme 
for ion transport, 17:21425 (RA;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 


Catalytic gasification fundamentals, 17:20662 (RA;US) 
Development of an advanced continuous mild gasification 


process for the production of coproducts: Task 4, System in- 
tegration studies: Char upgrading, 17:20646 (R;US) 

Development of an advanced continuous mild gasification pro- 
cess for the production of coproducts: Final report, 17:20648 
(R;US) 

Development of an advanced, continuous mild gasification pro- 
cess, 17:20672 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20673 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20671 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20670 (RA;US) 

Mild gasification and char conversion, 17:20659 (RA;US) 

Mild-gasification product characterization - 1991 results, 
17:20660 (RA;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 8, June 15, 1989-September 15, 
1989, 17:20713 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 7, March 15, 1988—June 15, 1989, 
17:20712 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 5, September 15, 1988—-December 
15, 1988, 17:20710 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 6, December 15, 1988—March 15, 
1989, 17:20711 (R;US) 

CHARTS 
See DIAGRAMS 
CHEMICAL ANALYSIS 

See also ELECTRON MICROPROBE ANALYSIS 

Quality assurance of analytical methods developed for analysis 
of environmentally significant species, 17:21950 (R;US) 

The detection of irradiated food using chemical methods of anal- 
ysis, 17:22773 (RA;FR) 


CHERENKOV COUNTERS 


CHEMICAL ATTRACTANTS 

Laboratory investigation of dispensing systems for swormlure-4, 

17:22787 (RA;XA) 
CHEMICAL BONDS 

The dual role of oxygen functions in coal pretreatment and lique- 
faction: Crosslinking and cleavage reactions: Third quarterly 
report, October 1, 1991—December 31, 1991, 17:20736 (R;US) 

CHEMICAL EFFLUENTS 

CHAWS user's guide: System description and standard operating 
procedures, Johnston Island JCAD Facility, 17:22593 (R;US) 

Contaminant pathway analysis and health risk assessment of 
the Metallurgical Laboratory Basin, 17:21053 (R;US) 

F/H Area ETF effluent (H-016 outfall) Ceriodaphnia sur- 
vival/reproduction test, test date: December 12, 1990, 
17:22905 (R;US) 

CHEMICAL EXPLOSIONS 

Differences in coupling between chemical and nuclear explo- 

sions, 17:22527 (R;US) 
CHEMICAL EXPLOSIVES 

See also SHAPED CHARGES 

Evaluation tests of the SECURE 1000 scanning system, 
17:22521 (R;US) 

Modeling initiation of explosives by projectile impact, 17:22509 
(R;US) 

Possible explosive compounds in the Savannah River Site 
waste tank farm facilities, 17:21134 (R;US) 

Strategies for understanding the deflagration-to-detonation tran- 
sition, 17:22508 (R;US) 

Synthesis, scale-up, and characterization of K-6, 17:22515 
(R;US) 

The synthesis and pilot plant production of FM-1, 17:22516 (R;US) 

Use of thin-film to study thermal decomposition chem- 
istry of explosives, 17:22511 (R;US) 

Waste reduction strategy for energetic materials processing, 
17:22514 (R;US) 

CHEMICAL PLANTS 

Japan's sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (I;JP;in Japanese) 
CHEMICAL REACTION KINETICS 

Hydrocarbon ignition: Automatic generation of reaction mecha- 
nisms and applications to modeling of engine knock, 
17:22024 (R;US) 

Modelling the chemical behaviour of tellurium species in the re- 
actor pressure vessel and the reactor cooling system under 
severe accident conditions, 17:21621 (R;FR) 

CHEMICAL REACTORS 

Fundamental studies in production of C2-C, hydrocarbons from 
coal: Progress report No. 13, September 1, 1991—-November 
30, 1991, 17:20717 (R;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 17:20701 (RA;US) 

Packed bed reactor treatment of liquid hazardous and mixed 
wastes, 17:21036 (R;US) 

Preliminary conceptualization of METC’s fluid-bed, hot-gas 
desulfurization PDU, 17:20697 (RA;US) 

CHEMICAL SPILLS 

Atmospheric modeling of the July 1991 metam sodium spill into 

California’s Upper Sacramento River, 17:22597 (R;US) 
CHEMICAL VAPOR DEPOSITION 

Computational simulation of diamond chemical vapor deposition 
in premixed C2H2/O2/H2 and CH,/O2 strained flames, 
17:21933 (R;US) 

Research on production technology for a high-temperature, cor- 
rosive environment.: Dev m of corrosion-resistant 
materials and sealing technology, 17:20885 (IA;JP;in Japan- 
ese) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Study of analytical procedures for the rapid determination of 
polychlorinated biphenyls in waste oil, 17:22641 (R;FR) 

CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Review of fast RICH detectors, 17:22463 (RA;JP) 
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CHERENKOV DETECTORS 


CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

improvement of practical countermeasures: the agricultural en- 
vironment post-Chernobyl action, 17:21543 (R;FR) 

Improvement of practical countermeasures: the urban environ- 
ment post-Chernobyl action, 17:21544 (R;FR) 

Contamination 

Automatic system for --spectra mesurement and analysis of +- 
radionuclides distribution in the environment, 17:22468 
(R;UA;In Russian) 

Hot particle model in vacuum, 17:21559 (R;UA;In Russian) 

Study of the distribution of contamination density with long-lived 
radionuclides at the village Polesskoe, 17:22655 (R;UA;In 
Russian) 

Fallout Deposits 

Decontamination in the urban area, 17:22832 (RA;FR) 

Deposition on urban surfaces and subsequent weathering, 
17:21355 (RA;FR) 

Ingress of radioactive material into dwellings, 17:22836 (RA;FR) 

Resuspension following Chernobyl, 17:21356 (RA;FR) 

Radiation Accidents 

A preliminary assessment of the radiological impact of the Cher- 
nobyl reactor accident on the population of the European 
Community, 17:22824 (R;FR) 

lodine supply in diet in various european regions and risks of io- 
dine prophylaxis, 17:22826 (RA;FR) 

Radiocaesium in lake fishes - pre and post Chernobyl evaluation 
of transfer factors from deposition, 17:22721 (R;FR;In Italian) 

Thyroid blockade in fetuses and infants in a chimpanzee model, 
17:22825 (RA;FR) 

Thyroid consequences of Chernobyl in C.E.C. countries, 
17:22827 (RA;FR) 

Treatment and biological dosimetry of exposed persons post- 
Chemobyl action, 17:22830 (R;FR) 

Radioactive Clouds 

Interfacing real-time monitoring data with a long range transport 

and dispersion model, 17:21357 (RA;FR) 
Reactor Accidents 

An evaluation of the atmosphere ionization state at the territory 
of the Lithuanian SSR in May-June 1986, 17:22577 (IA;SU;In 
Russian) 

Progress report, Working Group 7.1 on Environmental Trans- 
port, US- USSR Joint Coordinating Committee on Civilian 
Nuclear Reactor Safety, 17:22664 (R;US) 

Transtrontier Contamination 

137Cs and Sr distribution in edible mushrooms at the territory 
of the Lithuanian SSR, 17:22852 (IA;SU;In Russian) 

187Cs concentrations in June 1986 in the south-eastern part of 
the Baltic sea, 17:22726 (IA;SU;In Russian) 

1387Cs, Sr and '44Ce concentrations at the [3altic seashore in 
Joudkrante during the summer of 1986, 17:22728 (IA;SU;In 
Russian) 

Concentrations of °°Sr and '*Ce in June 1986 in the south- 
eastern part of the Baltic Sea, 17:22727 (IA;SU;In Russian) 

Distribution of volume milk radioactivity due to '*"| at the terri- 
tory of the Lithuanian SSR from April 29 to May 19, 1986, and 


evaluation of mean dose equivalent to human thyroid, . 


17:22807 (IA;SU;In Russian) 

Hot alpha- and beta-particles in the atmosphere, 17:22578 
(IA;SU;In Russian) 

Hot spots, 17:22582 (IA;SU;In Russian) 

Investigation of the radionuclide concentrations in some edible 
mushrooms growing in the south-eastern part of the Lithua- 
nian SSR, 17:22853 (IA;SU;In Russian) 

Investigation of zones with increased ground surface gamma ra- 
diation, 17:22650 (IA;SU;In Russian) 

Light radionuclides in atmospheric aerosol samples, 17:22580 
(IA;SU;In Russian) 

Peculiarities of the contamination with radionuclides of the cul- 
tured pasture grass of the Lithuanian SSR after the Chernobyl 
accident, 17:22849 (IA;SU;In Russian) 

Radioactivity of wood foliage and needles in the Lithuanian SSR 
after the Chernobyl accident, 17:22850 (IA;SU;In Russian) 
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Sampling methods and data of measurements of aerosol and 
gaseous fractions of iodine isotopes in the atmosphere, 
17:22583 (IA;SU;In Russian) 

Sodium-22 in the atmosphere, 17:22579 (IA;SU;In Russian) 

Some investigation results of the radionuclide concentrations in 
the air and fallout near the Ignalina nuclear power plant after 
the Chernobyl accident, 17:22576 (IA;SU;In Russian) 

Surface water self-decontamination mechanisms in water reser- 
voirs after the Chernobyl accident, 17:22651 (IA;SU;In 
Russian) 

The ruthenium-103 and cesium-137 concentration course in Vil- 
nius in April-August 1986, 17:22581 (IA;SU;In Russian) 

Variations of gamma-dose rates in the Lithuanian SSR after the 
Chernobyl accident, 17:22575 (IA;SU;In Russian) 

CHICKENS 

Determination of o-tyrosine in irradiated chicken, 17:22780 
(RA;FR) 

Evaluation of the limulus amoebocyte lysate test in conjunction 
with a gram negative bacterial plate count for detecting irradi- 
ation of chicken, 17:22763 (RA;FR) 

GC and GC-MS studies of the effects of gamma-irradiation on 
olive oil and chicken skin tissue fat, 17:22777 (RA;FR) 

Identification of irradiated chicken by GC/MS determination of 
radiation-induced volatile from the lipids, 17:22774 (RA;FR) 

CHINA 

Coal type selection studies.: Coal selection studies for Chinese 

coal liquefaction, 17:20753 (IA;JP) 
CHLAMYDOMONAS 

Post transcriptional regulation of chloroplast gene expression by 
nuclear encoded gene products: Progress report, June 1, 
1991—May 31, 1992, 17:22735 (R;US) 

CHLORIDES 
See also AMMONIUM CHLORIDES 
CALCIUM CHLORIDES 
CESIUM CHLORIDES 
COPPER CHLORIDES 
LITHIUM CHLORIDES 
POTASSIUM CHLORIDES 

Clean gasoline reforming with superacid catalysts: Quarterly 
project report, October—December, 1991, 17:20894 (R;US) 

Sunlight and periphyton drive chlorine dynamics in area 
streams, 17:22707 (RA;US) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

Soil gas surveys at selected potential waste sites at the Savan- 
nah River Plant, 17:22633 (R;US) 

Summary of engineering-scale experiments for the Solar Detox- 
ification of Water project, 17:21237 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

Microbial utilization of adsorbed contaminants in groundwater 
systems, 17:22613 (RA;US) 

Study of analytical procedures for the rapid determination of 
polychlorinated biphenyls in waste oil, 17:22641 (R;FR) 

CHLOROFLUOROCARBONS 

Alternative working fluids for unitary equipment: A research per- 
spective, 17:21712 (R;US) 

Chemical and thermal stability of refrigerant-lubricant mixture 
with metal: Materials compatibility and lubricants research on 
CFC-refrigerant substitutes: Quarterly report, 1 February 
1992-31 March 1992, 17:21777 (R;US) 

International research into chlorofluorocarbon (CFC) alterna- 
tives, 17:22588 (R;US) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitute: Miscibility of lubricants with refrigerants: 
Quarterly report, 6 February 1992-31 March 1992, 17:21907 
(R;US) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Thermophysical properties: Quarterly 
report, 1 January 1992-31 March 1992, 17:21906 (R;US) 

CHLOROPHYLL 

SEEP Il, Shelf Edge Exchange Processes-il: Chlorophyll a fluo- 
rescence, temperature, and beam attenuation measurements 
from moored fiuorometers, 17:22679 (R;US) 





CHLOROPLASTS 
Post transcriptional regulation of chloroplast gene expression by 
nuclear encoded gene products: Progress report, June 1, 
1991—May 31, 1992, 17:22735 (R;US) 
CHONDROSARCOMAS 
See SARCOMAS 
SKELETAL DISEASES 
CHRISTMAS TREES 
See WELLHEADS 
CHROMATES 
A novel, integrated treatment system for coal wastewaters: 
Quarterly report, December 2, 1991-March 1, 1992, 
17:20798 (R;US) 
CHROMATIC ABERRATIONS 
Investigation of beam aberrations and beam halo by 3- 
dimensional emittance measurements, 17:22202 (RA;US) 
CHROMATIN 
Neutron scatter studies of chromatin structures related to func- 
tions: Technical progress report, November 1, 1991—May 15, 
1992, 17:22734 (R;US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
LIQUID COLUMN CHROMATOGRAPHY 
Chemical methods for the detection of irradiated food, 17:22776 
(RA;FR) 
CHROMIUM 
Electrochemical array sensors for plating waste stream monitor- 
ing, 17:22667 (R;US) 
Progress in the chemistry of chromium(V) doping agents used in 
polarized target materials, 17:22212 (R;US) 
Segregation in a neutron-irradiated type 316 stainless steel, 
17:21326 (R;US) 
CHROMIUM 48 
Many-particle, many-hole deformed states, 17:23088 (RA;US) 
CHROMIUM ALLOYS 
See also ALLOY-NI54MO17CR16FE6W4 
CHROMIUM BASE ALLOYS 
Corrosion resistance of stainless steels and high Ni-Cr alloys to 
acid fluoride wastes, 17:21051 (R;US) 
CHROMIUM BASE ALLOYS 
High spatial resolution microanalysis in the analytical electron 
microscope: A tutorial, 17:22494 (R;US) 
CHROMIUM COMPOUNDS 
See also CHROMATES 
CHROMIUM HYDROXIDES 
The transfer of chromium and cadmium from soil to soilwater 
and the determination for exchangeable metal fractions in dif- 
ferent soils, 17:22654 (R;DE;In German) 
CHROMIUM HYDROXIDES 
Hanford ferrocyanide waste chemistry and reactivity preliminary 
catalyst and initiator screening studies, 17:21048 (R;US) 
CHROMIUM IONS 
Electron impact ionization of lithiumlike ions: Ti'®*, V2, Cr@'+, 
Mn22+, and Fe?5+, 17:23147 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CIRCUIT BREAKERS 
Life testing of a low voltage air circuit breaker, 17:21520 (R;US) 
CIRCUIT THEORY 
Computer model simulation of null-flux magnetic suspension 
and guidance, 17:21763 (R;US) 
CITIES 
See URBAN AREAS 
CLAYS 
Characterization of clay (bentonite)/crushed granite mixtures to 
build barriers against the migration of radionuclides: diffusion 
studies and physical properties, 17:21014 (R;FR) 
Fine particle clay catalysts for coal liquefaction: Quarterly tech- 
nical report, August 9, 1991-November 8, 1991, 17:20731 
(R;US) 


COAL 
Combustion 


Physical and chemical parameters acquisition in situ, in deep 
clay. Development of sampling and testing methods, 
17:21020 (R;FR;In French) 

CLEAN AIR ACT 
See US CLEAN AIR ACT 
CLEANING 

See also DECONTAMINATION 

Development of a Coal Quality Expert: Technical progress re- 
port No. 4, 17:20633 (R;US) 

CLIMATES 

See also MICROCLIMATES 

ARM tropical pacific experiment (ATPEX): Role of cloud, wa- 
ter vapor and convection in the coupled 
ocearVatmosphere system: Progress report, September 1, 
1991—August 31, 1992, 17:22552 (R;US) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

A large-scale, throughfall manipulation experiment on Walker 
Branch Watershed: Objectives, plans, and progress, 
17:22711 (RA;US) 

Aspects of the interaction between vegetation and soil under 
global change, 17:22546 (RA;US) 

National Institute for Global Environmental Change: Semi-annual 
report, July 1, 1991—December 31, 1991, 17:22548 (R;US) 

Statistical examination of climatological data relevant to global 
temperature variation: Progress report, July 1991-January 
1992, 17:22550 (R;US) 

CLINCH RIVER 
Water quality of Clinch and Powell Rivers, East Tennessee, 
17:22695 (RA;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 
CLOSE-IN FALLOUT 

See LOCAL FALLOUT 
CLOSTRIDIUM 

Biological conversion of synthesis gas, 17:22900 (RA;US) 
CLUSTER BEAMS 

Collective resonances of valence electrons in free metal clus- 

ters, 17:23149 (R;US) 

CLUSTERS (ION) 

See ION PAIRS 
CLUSTERS (SOLID) 

See SOLID CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 

See also COAL FINES 

SUBBITUMINOUS COAL 
Australia 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 

Japanese) 
Chemical Pr 

Methane formation and retention in coal: Quarterly technical 
progress report, October 1, 1991—December 31, 1991, 
17:20774 (R;US) 

Chemical Reaction Kinetics 

Low severity coal liquefaction promoted by cyclic olefins: Quar- 

terly report, October 1991—December 1991, 17:20740 (R;US) 
Cleaning 

Development of a Coal Quality Expert: Technical progress re- 
port No. 4, 17:20633 (R;US) 

Fossil energy: From laboratory to marketplace: Part 2, The role 
of advanced research, 17:21667 (R;US) 

Combustion 

An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, October 
1—November 30, 1989, 17:20791 (R;US) 

Combustion of dense streams of coal particles: Quarterly 
progress report No. 6, November 29, 1991—February 28, 

1992, 17:20810 (R;US) 
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COAL 
Combustion 


High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 

Synthesis of a naphthalene-hydroxynaphthalene polymer model 
compound: Final report, June 13, 1990-September 12, 1991, 
17:20777 (R;US) 

Combustion Products 

Combustion experimental study of pulverized coal in a simple 
geometry vertical furnace followed by exchangers, 17:20800 
(R;FR;In French) 

Comminution 

Design and control of the CFFF’s closed-loop coal pulverizing 

system to process Montana Rosebud coal, 17:21697 (R;US) 
Conversion 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, December 2, 1991—March 1, 1992, 
17:20798 (R;US) 

Coprocessing 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report, October 1— 
December 31, 1991, 17:20726 (R;US) 

Cracking 

Fundamental studies in production of C2-C,4 hydrocarbons from 
coal: Progress report No. 13, September 1, 1991—November 
30, 1991, 17:20717 (R;US) 

Desulturization 

Molecular biological enhancement of coal biodesulfurization: 

Eleventh quarterly technical progress report, 17:20727 (R;US) 
Devoiatilization 

Investigation of the rank dependence of tar evolution: Final re- 

port, 17:20719 (R;US) 


A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 June 1991-31 
August 1991, 17:20638 (R;US) 

Design and control of the CFFF's closed-loop coal pulverizing 


system to process Montana Rosebud coal, 17:21697 (R;US) 
Energy Policy 
NEDO coal mining rationalization subcommettee (11th business 
reporting conference), 17:21669 (1;JP;In Japanese) 
Energy Storage Ss 
NEDO coal mining rationalization subcommettee (11th business 
reporting conference), 17:21669 (I;JP;!n Japanese) 
Flotation 
Selective flotation of fossil resin from western coal: Quarterly re- 
port, August 31, 1991-November 30, 1991, 17:20635 (R;US) 
Fluidized-Bed Combustion 
Promotion of clean coal utilization based on IEA agreement.: In- 
ternational cooperation project for coal utilization technology, 
17:21668 (IA;JP;in Japanese) 
Fuel Olis 
Promotion of clean coal utilization based on IEA agreement.: In- 
ternational cooperation project for coal utilization technology, 
17:21668 (IA;JP;in Japanese) 
Fuel Substitution 
NEDO coal resources subcommittee (11th business reporting 
conference), 17:20812 (I;JP;In Japanese) 
Gasification 
Synthesis and characterization of catalysts for gasification of 
carbonaceous materials, 17:20744 (R;US) 
Grinding 
Coal-sand attrition system and its importance in fine coal clean- 
ing: Quarterly report, December 1, 1991—February 29, 1992, 
17:20639 (R;US) 
Hydrogenation 
Fundamental studies in production of C2-C, hydrocarbons from 
coal: Progress report No. 13, September 1, 1991—November 
30, 1991, 17:20717 (R;US) 
Illinois 
Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 
i) 


ports 3 
Future coal policy, 17:20814 (IA;JP;in Japanese) 


566 ERA Vol. 17, No. 8 


NEDO coal resources subcommittee (11th business reporting 
conference), 17:20812 (I;JP;in Japanese) 

Survey on infrastructural promotion for coal import.: Survey on 
the coal situation and export capability in Soviet Union, 
17:20813 (IA;JP;in Japanese) 

M Codes 

MGAS: METC-Gasifier Advanced Simulation Model, 17:23365 

(CM;US) 
Microstructure 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarterly report No. 2, December 1, 1991—February 29, 
1992, 17:20779 (R;US) 

Cooperative research program in coal liquefaction: Quarterly re- 
port, August 1, 1991—October 31, 1991, 17:20729 (R;US) 

Mixing 

Development of a Coal Quality Expert: Technical progress re- 

port No. 4, 17:20633 (R;US) 
Mixtures 

Promotion of clean coal utilization based on IEA agreement.: In- 
ternational cooperation project for coal utilization technology, 
17:21668 (IA;JP;in Japanese) 

Organic Nitrogen Compounds 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report October 1991—December 31, 1991, 
17:20741 (R;US) 

Organic Sulfur Compounds 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report October 1991—December 31, 1991, 
17:20741 (R;US) 

Oxidation 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, March 31, 
1992, 17:20636 (R;US) 

Physical Properties 

Methane formation and retention in coal: Quarterly technical 
progress report, October 1, 1991—December 31, 1991, 
17:20774 (R;US) 

Poros’ 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarterly report No. 2, December 1, 1991—February 29, 
1992, 17:20779 (R;US) 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarterly report No. 1, September 1, 1991—-November 
30, 1991, 17:20778 (R;US) 

Processing 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 

Pyrolysis 

Pyrolysis and gasification of coal at high temperatures: Final 
technical report, September 15, 1987—September 14, 1991, 
17:20709 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 6, December 15, 1988—March 15, 
1989, 17:20711 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 5, September 15, 1988—December 
15, 1988, 17:20710 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 7, March 15, 1988—June 15, 1989, 
17:20712 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 8, June 15, 1989-September 15, 
1989, 17:20713 (R;US) 

Research Programs 
Fossil energy: From laboratory to marketplace: Part 2, The role 
of advanced research, 17:21667 (R;US) 
Statistical Data 
Coal distribution, January—December 1991, 17:20803 (R;US) 
Surtace Properties 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, March 31, 
1992, 17:20636 (R;US) 





Swelling 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 June 1991-31 
August 1991, 17:20638 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July-September 1991, 17:20722 (R;US) 

Tunnel Furnaces 

Preliminary comparisons between PCOC calculations and cold 

flow measurements in Risoe’s tunnel furnace, 17:20811 (R;DK) 
Weathering 

Molten-Caustic-Leaching System Integration Project: Technical 
progress report, quarter ending March 27, 1992, 17:20739 
(R;US) 

COAL DEPOSITS 

See also COAL SEAMS 

NEDO coal resources subcommittee (11th business reporting 
conference), 17:20812 (I;JP;in Japanese) 

COAL FINES 

Development of hydrogen production technique using coal.: Re- 
search with a pilot plant, 17:21151 (IA;JP;in Japanese) 

In-plant testing of microbubble column flotation: Third quarter 
technical progress report, April 1, 1990—June 30, 1990, 
17:20634 (R;US) 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: Sixth quarterly technical 
progress report, December 1, 1991-February 28, 1992, 
17:20637 (R;US) 

COAL GAS 
Cleaning 

Development of hollow-fiber catalytic-membrane reactors for 
high-temperature gas cleanup, 17:20703 (RA;US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup, 17:20705 (RA;US) 

Combustion Properties 

Heavy duty gas turbine combustion tests with simulated low Btu 

coal gas, 17:21302 (RA;US) 
Deashing 

Hot gas cleanup test facility for gasification and pressurized 
combustion, 17:20658 (RA;US) 

Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 17:20655 (RA;US) 

Long-term durability testing of ceramic cross-flow filters, 
17:20681 (RA;US) 

METC in-house particulate cleanup program, 17:20698 (RA;US) 

Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 

Subpilot-scale gasifier evaluation of cross-flow filters, 17:20680 
(RA;US) 

Denitrification 
Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 
Desulfurization 

Bench-scale testing and evaluation of the direct sulfur recovery 
process, 17:20677 (RA;US) 

Bench-scale, fluid-bed, hot-gas desulfurization projects at 
METC, 17:20696 (RA;US) 

Comparative study of the reactions of metal oxides with SO. 
and H2S, 17:20689 (RA;US) 

Copper-based supported sorbents for hot gas desulfurization, 
17:20692 (RA;US) 

Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 17:20655 (RA;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems, 17:20656 (RA;US) 

Preliminary conceptualization of METC’s fluid-bed, hot-gas 
desulfurization PDU, 17:20697 (RA;US) 

Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 

Solid facilitated transport membranes for high-temperature gas 
desulfurization, 17:20699 (RA;US) 

Sulfur capture mechanisms, 17:21964 (RA;US) 

Hot Gas Cleanup 

Calderon coal gasification process development unit design and 

test program, 17:20700 (RA;US) 


COAL GASIFICATION 
Coal Rank 


Materials Recovery 
Catalytic carbon membranes for hydrogen production, 17:21145 
(RA;US) 
Development of an electrochemical hydrogen separation de- 
vice, 17:21146 (RA;US) 
Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 17:20701 (RA;US) 
METC in-house membrane program, 17:20684 (RA;US) 
Purification 
Ceramic membranes for high temperature hydrogen separation, 
17:20771 (R;US) 
Low-cost ceramic membranes and supports for gas separation, 
17:20685 (RA;US) 
Separation Processes 
Gas separations using ceramic membranes, 17:20704 (RA;US) 
Gas separations using ceramic membranes, 17:20702 (RA;US) 
The MAGSORB process for bulk separation of carbon dioxide, 
17:20686 (RA;US) 
Synthesis 
Development of an advanced, continuous miki gasification 
cess for the production of co-products, 17:20673 (RA;US) 
COAL GASIFICATION 
See also CE ENTRAINED FUEL PROCESS 
GEGAS PROCESS 
TEXACO GASIFICATION PROCESS 
Ashes 
Research and development of coal gasification technologies, 
17:20747 (IA;JP) 
Biochemical Reaction Kinetics 
Development of biological coal gasification (MicGAS) process, 
17:20663 (RA;US) 


Development of technology for entrained flow coal gasification, 
17:20752 (iA;JP) 


Production of hydrogen and co-products from coal, 17:20661 

(RA;US) 
Chemical Plants 

Japan's sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (|;JP;in Japanese) 
Chemical Reaction Kinetics 

Catalytic cracking of coal tar in a fluid-bed pyrolyzer, 17:20666 
(RA;US) 

Catalytic gasification fundamentals, 17:20662 (RA;US) 

Coal ash behavior in reducing environments, 17:20782 (RA;US) 

Gasification ash and slag, 17:20781 (RA;US) 

Measurements and modeling of advanced coal conversion pro- 
cesses: Fixed-bed coal gasification modeling, 17:20667 
(RA;US) 

Mild coal gasification - Product separation, pilot-unit support, twin 
screw heat transfer, and H2S evolution, 17:20665 (RA;US) 

Mild gasification and char conversion, 17:20659 (RA;US) 

Mild-gasification product characterization - 1991 results, 
17:20660 (RA;US) 

Research and development of coal gasification technologies, 
17:20747 (lA;JP) 

Chemical Reactors 

Development of entrained flow coal gasification combined cycle 

power generation pilot plant, 17:20761 (IA;JP;in Japanese) 
Coal 

Development of coal-based hydrogen production technology, 

17:21149 (IA;JP) 
Coal Fines 

Development of hydrogen production technique using coal.: Re- 

search with a pilot plant, 17:21151 (IA;JP;in Japanese) 
Coal Preperation 

Development of entrained flow coal gasification combined cycle 

power generation pilot plant, 17:20761 (IA;JP;in Japanese) 
Coal Rank 

Development of entrained bed coal gasification power generat- 
ing plant.: Situation of development of 200/day entrained bed 
coal gasification power generating plant, 17:20768 (IA;JP;in 
Japanese) 
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COAL GASIFICATION 
Coal Rank 


Development of entrained flow coal gasification combined cycle 
power generation pilot plant, 17:20761 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification, 
17:20752 (iA;JP) 

Research and development of coal gasification technologies, 
17:20747 (IA;JP) 

lon 

Research and development of coal hydrogasification technol- 

ogy, 17:20762 (IA;JP;ln Japanese) 
Combined Cycles 

Japan’s sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (I;JP;in Japanese) 
Computerized Simulation 

Measurements and modeling of advanced coal conversion pro- 

cesses, 17:20675 (RA;US) 
Conversion Ratio 

Development of hydrogen production technique using coal.: Re- 

search with a pilot plant, 17:21151 (IA;JP;in Japanese) 
Corrosion 

Development of entrained bed coal gasification power genera- 
tion plant.: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

Demolition 

Development of entrained bed coal gasification power genera- 
tion piant.: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

Demonstration Programs 

Combustion Engineering Integrated Coal Gasification Combined 
Cycle Repowering Project, Clean Coal Technology Program: 
Environmental Assessment, 17:20642 (R;US) 

Status report on the US DOE-sponsored coal-fired repowering 
projects, 17:20706 (R;US) 

Desulturization 

Development of entrained bed coal gasification power genera- 
tion plant: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

Research and development of coal gasification technologies, 
17:20747 (IA;JP) 

Diversification 

Development of technology for entrained flow coal gasification, 
’ 17:20752 (IAP) 
Dust Collectors 

Development of entrained bed coal gasification power genera- 
tion plant: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

Efficiency 

Development of hydrogen production technique using coal.: Re- 
search with a pilot plant, 17:21151 (IA;JP;in Japanese) 

Research and development of coal gasification technologies, 
17:20747 (iA;JP) 

Energy Policy 

Development of entrained bed coal gasification power generat- 
ing plant.: Situation of development of 200t/day entrained bed 
coal gasification power generating plant, 17:20768 (IA;JP;In 
Japanese) 

Development of entrained bed coal gasification power genera- 
tion plant: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (1;JP;In Japanese) 

Entrainment 

Assessment of coal hydrogasification.: Assessment of coal hy- 
drogasification, 17:21176 (IA;JP) 

Development of coal-based hydrogen production technology, 
17:21149 (IA;JP) 

Development of entrained bed coal gasification power generat- 
ing plant.: Situation of development of 200t/day entrained bed 
coal gasification power generating plant, 17:20768 (IA;JP;In 
Japanese) 
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Development of entrained bed coal gasification power genera- 
tion plant.: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

Development of entrained flow coal gasification combined cycle 
power generation pilot plant, 17:20761 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification, 
17:20752 (IA;JP) 

Japan’s Sunshine Project 1990 annual summary of coal lique- 
faction and gasification volume XV, 17:20745 (I;JP) 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (|;JP;In Japanese) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (I;JP;In Japanese) 

Environmental impacts 

Employment and land-use impacts or resource program ele- 

ments, 17:21648 (R;US) 
Evaluation 

Research and development of coal gasification technologies, 

17:20747 (1A;JP) 
Fluidized Beds 

Assessment of coal hydrogasification.: Assessment of coal hy- 
drogasification, 17:21176 (IA;JP) 

Development of entrained bed coal gasification power genera- 
tion plant.: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;In Japanese) 

Hazardous Materials 

Development of entrained flow coal gasification combined cycle 

power generation pilot plant, 17:20761 (IA;JP;In Japanese) 
Hot Gas Cleanup 

Development of entrained bed coal gasification power generat- 
ing plant.: Situation of development of 200t/day entrained bed 
coal gasification power generating plant, 17:20768 (IA;JP;In 
Japanese) 

Development of entrained bed coal gasification power genera- 
tion plant.: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;In Japanese) 

Hydrogen Production 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (|;JP;In Japanese) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (|;JP;In Japanese) 

Hydrogenation 

Assessment of coal hydrogasification.: Assessment of coal hy- 
drogasification, 17:21176 (IA;JP) 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (I;JP;in Japanese) 

Research and development of coal hydrogasification technol- 
ogy, 17:20762 (IA;JP;in Japanese) 

International Cooperation 

Japan's sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (|;JP;in Japanese) 
Mathematical Models 

Measurements and modeling of advanced coal conversion pro- 
cesses: Fixed-bed coal gasification modeling, 17:20667 
(RA;US) 

Medium Pressure 

Development of hydrogen production technique using coal.: Re- 

search with a pilot plant, 17:21151 (IA;JP;in Japanese) 
Methanation 

Research and development of coal hydrogasification technol- 

ogy, 17:20762 (IA;JP;In Japanese) 
Oxygen 

Development of hydrogen production technique using coal.: Re- 

search with a pilot plant, 17:21151 (IA;JP;In Japanese) 
Pertormance Testing 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20671 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20673 (RA;US) 





Pilot Plants 

Development of coal-based hydrogen production technology, 
17:21149 (IA;JP) 

Development of technology for entrained flow coal gasification, 
17:20752 (IA;JP) 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (I;JP;In Japanese) 

Pollution Abatement 

Japan's sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (|;JP;In Japanese) 
Power Generation 

Japan's sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (1;JP;In Japanese) 
Pressurization 

Development of entrained bed coal gasification power generat- 
ing piant.: Situation of development of 200t/day entrained bed 
coal gasification power generating plant, 17:20768 (IA;JP;In 
Japanese) 

Proceedings 

NEDO coal technology subcomittee (11th business reporting 

conference), 17:20764 (I;JP;ln Japanese) 
Process Development Units 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products (Task 4.7), Volume 3: 
Final report, 17:20645 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products (Task 1), Volume 1: 
Final report, 17:20644 (R;US) 

Research Pr 

DOE/METC overview: Coal gasification and gas stream 

cleanup, 17:20651 (RA;US) 
Residues 

Development of coal-based hydrogen production technology, 
17:21149 (IA;JP) 

Research and development of coal gasification technologies, 
17:20747 (IA;JP) 

Separation Processes 

Mild coai gasification - Product separation, pilot-unit support, twin 

screw heat transfer, and HS evolution, 17:20665 (RA;US) 
Technology Assessment 

Assessment of coal hydrogasification.: Assessment of coal hy- 
drogasification, 17:21176 (IA;JP) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20670 (RA;US) 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (|;JP;In Japanese) 

Temperature Range 1000-4000 K 

Development of hydrogen production technique using coal.: Re- 

search with a pilot plant, 17:21151 (IA;JP;in Japanese) 
Vortex Flow 

Development of hydrogen production technique using coal.: Re- 

search with a pilot plant, 17:21151 (IA;JP;In Japanese) 
COAL GASIFICATION PLANTS 
Air-blown integrated gasification combined-cycle project, 

17:20653 (RA;US) 

Calderon coal gasification process development unit design and 
test program, 17:20700 (RA;US) 

Characterizing uncertainties in IGCC system performance and 
cost, 17:20657 (RA;US) 

Current status of design and construction of ENCOAL mild gasi- 
fication plant, 17:20654 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess, 17:20672 (RA;US) 

GPGP gasifier optimization II, 17:20668 (RA;US) 

Industry and user perspectives on commercialization of coal 

gasification systems, 17:20652 (RA;US) 


COAL INDUSTRY 


Future coal policy, 17:20814 (IA;JP;in Japanese) 

NEDO coal mining rationalization subcommettee (11th business 
reporting conference), 17:21669 (I;JP;In Japanese) 

Report on coal mining rationalization project, 17:21670 (IA;JP;In 
Japanese) 


COAL LIQUEFACTION 
Chemical Reactions 


COAL LIQUEFACTION 


Australia 

Development of bituminous coal liquefaction, 17:20748 (IA;JP) 

Development of brown coal liquefaction, 17:20749 (IA;JP) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (I;JP;in Japanese) 

Autoclaves 
Coal type selection studies, 17:20763 (IA;JP;in Japanese) 
Bel Process 

Development of brown coal liquefaction, 17:20749 (IA;JP) 

Development of valuation of coal liquefaction process, 17:20751 
(IA;JP) 

Bench-Scale Experiments 

Coal type selection studies, 17:20763 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Bituminous Coal 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Development of bituminous coal liquefaction, 17:20748 (IA;JP) 

Japan's Sunshine Project 1990 annual summary of coal lique- 
faction and gasification volume XV, 17:20745 (I;JP) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (I;JP;In Japanese) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA;JP;in Japanese) 

Brown Coal 

Development of brown coal liquefaction, 17:20749 (IA;JP) 

Development of brown coal liquefaction, 17:20757 (IA;JP;In 
Japanese) 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;in Japanese) 

Japan’s Sunshine Project 1990 annual summary of coal lique- 
faction and gasification volume XV, 17:20745 (I;JP) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (I;JP;in Japanese) 


Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1991, 17:20723 (R;US) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 17:20753 (IA;JP) 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Fine particle clay catalysts for coal liquefaction: Quarterly tech- 
nical report, August 9, 1991—November 8, 1991, 17:20731 
(R;US) 

Hydrous metal oxide-supported catalysts: Part 3, Development 
of NIMoHMO catalysts, 17:20772 (R;US) 

Novel supports for coal liquefaction catalysts, 17:20718 (R;US) 

Research and development of coal liquefaction technologies, 
17:20746 (IA; JP) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA;JP;in Japanese) 

Chemical Plants 

Japan’s sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (|;JP;in Japanese) 
Chemical Reaction Kinetics 

Fundamental studies of retrograde reactions in direct liquefac- 
tion: Topical report, September 30, 1988-September 30, 
1989, 17:20714 (R;US) 

Research and development of coal liquefaction technologies, 
17:20746 (IA;JP) 

Chemical Reaction Yield 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;In Japanese) 

Chemical Reactions 

Research and development of coal liquefaction technologies, 

17:20746 (IA;JP) 
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COAL LIQUEFACTION 
Chemical Reactions 


The dual role of oxygen functions in coal pretreatment and lique- 
faction: Crosslinking and cleavage reactions: Third quarterly 
report, October 1, 1991—December 31, 1991, 17:20736 (R;US) 

Coal 

Coal type selection studies.: Coal selection studies for Chinese 

coal liquefaction, 17:20753 (IA;JP) 
Coal Liquids 

Development of brown coal liquefaction, 17:20757 (IA;JP;In 
Japanese) 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (I;JP;ln Japanese) 

Research and development of coal liquefaction technologies, 
17:20746 (IA;JP) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA;JP;In Japanese) 

Coal Preparation 

Development of bituminous coal liquefaction, 17:20748 (IA; JP) 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Coal Rank 

Research and development of coal liquefaction technologies, 

17:20746 (IA;JP) 
Coordinated Research Programs 
Cooperative research program in coal liquefaction: Quarterly re- 
port, August 1, 1991—October 31, 1991, 17:20729 (R;US) 
Deash 
Development of brown coal liquefaction, 17:20749 (IA;JP) 
Development of brown coal liquefaction, 17:20757 (IA;JP;in 


Japanese) 
Energy Conservation 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;in Japanese) 

Energy Policy 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;in Japanese) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (1;JP;In Japanese) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA;JP;in Japanese) 

Evaluation 

Development of valuation of coal liquefaction process, 17:20751 

(IA;JP) 
Fly Ash 

Coal type selection studies.: Coal selection studies for Chinese 

coal liquefaction, 17:20753 (IA;JP) 
Hydrocracking 

Research and development of coal liquefaction technologies, 

17:20746 (IA;JP) 
Hydrogenation 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction, 17:20757 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction, 17:20749 (IA;JP) 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;In Japanese) 

Japan's Sunshine Project 1990 annual summary of coal lique- 
faction and gasification volume XV, 17:20745 (I;JP) 

lilinois Basin 
Development of bituminous coal liquefaction, 17:20748 (IA;JP) 
International Cooperation 

Japan's sunshine project.: 1990 annual summary of coal lique- 
faction and gasification, 17:20754 (I;JP;ln Japanese) 

lron Oxides 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 17:20753 (IA;JP) 

Mixing 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 

Japanese) 
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Oil Yields 

Research and development of coal liquefaction technologies, 

17:20746 (IA;JP) 
Organic Solvents 

Research and development of coal liquefaction technologies, 

17:20746 (IA;JP) 
Pilot Plants 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Development of bituminous coal liquefaction, 17:20748 (IA;JP) 

Development of brown coal liquefaction, 17:20757 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction, 17:20749 (IA;JP) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA;JP;In Japanese) 

Pollution Abatement 

Japan’s sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (I;JP;in Japanese) 
Proceedings 

NEDO coal technology subcomittee (11th business reporting 

conference), 17:20764 (I;JP;in Japanese) 
Process Development Units 

Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 

Two-stage, close coupled catalytic liquefaction of coal: Twelfth 
quarterly report, 1 July 1991-30 September 1991, 17:20715 
(R;US) 

Processing 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;in Japanese) 

Refining 

Japan's Sunshine Project 1990 annual summary of coal lique- 

faction and gasification volume XV, 17:20745 (I;JP) 
Research Programs 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—-December 1991, 17:20738 
(R;US) 

Cooperative research program in coal liquefaction: Quarterly re- 
port, November 1, 1991—January 31, 1992, 17:20728 (R;US) 

Technology Assessment 

Japan’s sunshine project.: 1990 annual summary of coal lique- 

faction and gasification, 17:20754 (I;JP;in Japanese) 
Uses 

Japan's Sunshine Project 1990 annual summary of coal lique- 

faction and gasification volume XV, 17:20745 (I;JP) 
Victoria 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;in Japanese) 

COAL LIQUIDS 
Animals 

Development of common basic technologies, etc., development 
of technologies for preservation of the environment, 17:20760 
(IA;JP;In Japanese) 

Aromatics 

Development of valuation of coal liquefaction process, 17:20751 

(IA;JP) 
Chemical Analysis 

Coal liquefaction process streams characterization and evalua- 
tion: Characterization of coal liquids by field ionization mass 
spectrometry and iodotrimethylsilane derivatization, 17:20725 
(R;US) 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report, October 1— 
December 31, 1991, 17:20726 (R;US) 

Mild-gasification product characterization - 1991 
17:20660 (RA;US) 

Coal Liquefaction 

Development of valuation of coal liquefaction process, 17:20751 

(IA;JP) 


results, 





Combustion Properties 
Mild-gasification product characterization - 1991 
17:20660 (RA;US) 
Denitrification 
Development of coal liquefaction technique.: Development of 
common base techniques (development of new catalysts for 
upgrading coal liquefied « oil), 17:20767 (IA;JP;in Japanese) 
Distillation 
Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20671 (RA;US) 
Heterocyclic Compounds 
Development of valuation of coal liquefaction process, 17:20751 
(IA;JP) 
Hydrogenation 
Development of coal liquefaction technique.: Development of 
common base techniques (development of new catalysts for 
upgrading coal liquefied oil), 17:20767 (IA;JP;in Japanese) 
Instability 
Development of valuation of coal liquefaction process, 17:20751 
(IA;JP) 
Materials Handling 
Development of common basic technologies, etc., development 
of technologies for preservation of the environment, 17:20760 
(IA;JP;in Japanese) 
Purification 
Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 17:20720 (R;US) 
Quality Control 
Coal type selection studies, 17:20763 (IA;JP;in Japanese) 


results, 


Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20670 (RA;US) 

Development of brown coal liquefaction, 17:20749 (IA;JP) 

Development of coal liquefaction technique.: Development of 
common base techniques (development of new catalysts for 
upgrading coal liquefied oil), 17:20767 (IA;JP;in Japanese) 

Development of valuation of coal liquefaction process, 17:20751 
(IA\JP) 

Research and development of coal liquefaction technologies, 
17:20746 (IA;JP) 

Research and development of coal liquefaction.: Development 
of bituminous coal liquefaction technique (research with a pi- 
lot plant), 17:20765 (IA; JP;in Japanese) 

Synthesis 

Development of an advanced continuous mild gasification pro- 
cess for the production of coproducts: Final report, 17:20648 
(R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products, 17:20673 (RA;US) 

Toxicity 
Toxicity studies of mild gasification products, 17:20815 (RA;US) 
Uses 

Development of valuation of coal liquefaction process, 17:20751 

(\A;JP) 
COAL MINES 

Overseas geologic structure survey.: Basic feasibility study on 
commercial production in Baidauri district of Indonesia, 
17:20802 (IA;JP;in Japanese) 

Report on coal mining rationalization project, 17:21670 (IA;JP;In 


Japanese) 
COAL PREPARATION 
Development of bituminous coal liquefaction, 17:20748 (IA; JP) 
COAL RANK 
Coal type selection studies, 17:20763 (IA;JP;In Japanese) 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 17:20753 (IA;JP) 
COAL SEAMS 
Overseas geologic structure survey.: Basic feasibility study on 
commercial production in Baidauri district of Indonesia, 
17:20802 (IA;JP;in Japanese) 
COAL TAR 
Bench-scale, fluid-bed, hot-gas desulfurization projects at 
METC, 17:20696 (RA;US) 


COKE-OVEN GAS 


Catalytic cracking of coal tar in a fluid-bed pyrolyzer, 17:20666 
(RA;US 
Investigation of the rank dependence of tar evolution: Final re- 
port, 17:20719 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Heavy duty gas turbine combustion tests with simulated low Btu 
coal gas, 17:21302 (RA;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COASTAL REGIONS 
Experimental study of flow modification inland from a coast for 
nonneutral conditions, 17:21294 (R;DK) 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 
COATINGS 
See also PAINTS 
PROTECTIVE COATINGS 
Development of machinery and materials for plant, 17:20758 
(IA;JP;in Japanese) 
COBALT 
Mediated electrochemical hazardous waste destruction: Revi- 
sion 1, 17:21066 (R;US) 
Novel supports for coal liquefaction catalysts, 17:20718 (R;US) 
COBALT 59 TARGET 
Calculation and measurement of neutron distribution in WWR-M 
reactor of the institute for nuclear research of the Ukrainian 
Academy of Sciences, 17:21431 (R;UA;In Russian) 


YBagGe Co,O,: A substrate material for YBCO supercon- 
ductors, 1721861 (R;US) 
COCAINE 
Evaluation tests of the SECURE 1000 scanning system, 
17:22521 (R;US) 
COCKCROFT-WALTON ACCELERATORS 


lon source and injector improvements at the SuperHILAC, 
17:22357 (RA;US) 


CODLING MOTH 

Gamma irradiation as a quarantine treatment for apples infested 

with codling moth, 17:22843 (RA;XA) 
COFRENTES REACTOR 

Assessment of the “one feedwater pump trip transient” in 
Cofrentes nuclear power piant with TRAC-BF1, 17:21583 
(R;US) 

COGENERATION 

Optimization of operation of cogeneration plant with storage 
tank, 17:21801 (1;DK;in Danish) 

Technical development of ceramic gas turbine technology.: Re- 
search and development of 300 KW class ceramics gas 
turbine heat resistant ceramic members for cogeneration, 
17:21872 (IA;JP;In Japanese) 

COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 

See RAMAN SPECTROSCOPY 

COHERENT RADIATION 

Estimates of SASE power in the short wavelength region, 

17:22084 (R;US) 
COKE 

Integrated mild gasification process at a utility site, 17:21303 
(RA;US) 

Synthesis and characterization of catalysts for gasification of 
carbonaceous materials, 17:20744 (R;US) 

COKE OVENS 

Integrated mild gasification process at a utility site, 17:21303 

(RA;US) 
COKE-OVEN GAS 
See COAL GAS 
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COLD FUSION 


COLD FUSION 
Investigation on cold fusion phenomena using gas-metal load- 
ing experiments, 17:21627 (R;FR) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See FERMILAB COLLIDER DETECTOR 
COLLIDING BEAMS 

Data acquisition system for KEK B-factory, 17:22416 (RA;JP) 

Design of a trigger and data acquisition system for the 
SLAC/LBL/LLNL B Factory, 17:22418 (RA;JP) 

Design of event builder, 17:22417 (RA;JP) 

Diffusion rate for the emittance growth due to periodic crossings 
of nonlinear coupled resonances, 17:22153 (R;US) 

Heating at the interaction region, 17:22415 (RA;JP) 

Offline computing for the KEK B-Factory, 17:22420 (RA;JP) 

Particle identification system in KEK B-factory, 17:22464 (RA;JP) 

Prototype of computer farm for KEK B-factory, 17:22419 (RA;JP) 

Simulations of high disruption colliding beams, 17:22200 (RA;US) 

COLLIERIES 
See COAL MINES 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 

Methane formation and retention in coal: Quarterly technical 
progress report, October 1, 1991—December 31, 1991, 
17:20774 (R;US) 

COLUMBIA RIVER 

1992 Columbia River salmon flow measures Options Analy- 
sis/EIS, 17:22718 (R;US) 

1992 Columbia River salmon flow measures Options Analy- 
sis/EIS: Appendices, 17:22719 (R;US) 

A summary of stock identification research on white sturgeon of 
the Columbia River (1985-1990): Final report, January 1985— 
July 1991, 17:21188 (R;US) 

COLUMN PACKING 

Mobility of 12°! in buried waste, 17:20996 (R;US) 
COLUMNS (EXTRACTION) 

See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 

See MECHANICAL STRUCTURES 
COMBINED CYCLES 

Combustion Engineering Integrated Coal Gasification Combined 
Cycle Repowering Project, Clean Coal Technology Program: 
Environmental Assessment, 17:20642 (R;US) 

Status report on the US DOE-sponsored coal-fired repowerin~ 
projects, 17:20706 (R;US) 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 

See COMBINED-CYCLE POWER PLANTS 

COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Air-blown integrated gasification combined-cycle project, 
17:20653 (RA;US) 

Characterizing uncertainties in IGCC system performance and 
cost, 17:20657 (RA;US) 

Combustion Engineering IGCC repowering project, 17:21301 
(RA;US) 

Development of technology for entrained flow coal gasification, 
17:20752 (IA;JP) 

Systematic calculations of combined gas-steam-power plants, 
17:21304 (R;CH;in German) 

Thermal energy storage for cogeneration applications, 17:21606 
(R;US) 

COMBUSTION 

Status report on the US DOE-sponsored coal-fired repowering 
projects, 17:20706 (R;US) 

Synthesis of a naphthalene-hydroxynaphthalene polymer model 
compound: Final report, June 13, 1990-—September 12, 1991, 
17:20777 (R;US) 

COMBUSTION ENGINEERING GASIFICATION PROCESS 

See CE ENTRAINED FUEL PROCESS 

COMBUSTION PRODUCTS 
See also ASHES 


572 ERA Vol. 17, No. 8 


Combustion experimental study of pulverized coal in a simple 
geometry vertical furnace followed by exchangers, 17:20800 
(R;FR;In French) 

Hot gas cleanup test facility for gasification and pressurized 
combustion, 17:20658 (RA;US) 

COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 
boilers: Technical progress report, fourth quarter 1991, 
17:20789 (R;US) 

COMMENSALISM 
See SYMBIOSIS 
COMMERCIAL BUILDINGS 

An automated tool for evaluating compliance and providing as- 
sistance with building energy standards during design, 
17:21761 (R;US) 

COMMUNICATIONS 

See also DATA TRANSMISSION 

An analysis of human intelligence losses from a secure informa- 
tion system, 17:23449 (R;US) 

COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 

COMPACTS 

Density variations and anomalies in palladium compacts, 
17:21838 (R;US) 

Radiography to measure the longitudinal density gradients of Pd 
compacts, 17:22058 (R;US) 

COMPETITION 
Comparison of pre- and post-combustion carbon removal, 
17:20780 (R;US) 
COMPLIANCE 
National environmental compliance strategy, 17:21639 (R;US) 
COMPOSITE MATERIALS — 
See also CERMETS 
FIBERGLASS 

Experimental investigation of interlaminar fracture toughness of 
carbon fiber/thermoplastic and carbon fiber/thermosetting 
composites by DCB specimens, 17:21925 (R;JP;in Japanese) 

Investigation of Celotex™ charring depths in the DT-18 shipping 
container, 17:22059 (R;US) 

Molecular weight dependence of domain structure in silica- 
siloxane molecular composites, 17:21930 (R;US) 

On recrystallization in metal matrix composites, 17:21922 (R;US) 

Review of temperature dependent effects on the oxidation pro- 
tection of carbon/carbon, 17:21926 (R;US) 

The role of electron microscopy studies on the development of 
ceramic composites, 17:21823 (R;US) 

Thermal strains in titanium aluminide and nickel aluminide com- 
posites, 17:21900 (R;US) 

COMPOST 

Investigation on the utilization of coal fly ash as amendment to 
compost for vegetation in acid soil: Technical terminal report, 
17:21309 (R;US) 

COMPOUND NUCLEI! 
Fluctuations of radiative widths and the relaxation time of neu- 
tron resonances, 17:23096 (R;UA;in Russian) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

Prototype of computer farm for KEK B-factory, 17:22419 (RA;JP) 

Software design philosophy for the SSCL Magnet Test Labora- 
tory, 17:22388 (R;US) 

COMPUTER AXIAL TOMOGRAPHY SCANNING 

See CAT SCANNING 

COMPUTER CODES 
See also ACODES 
B CODES 
C CODES 
D CODES 








E CODES 
F CODES 
G CODES 
H CODES 
| CODES 
K CODES 
L CODES 
M CODES 
N CODES 
O CODES 
P CODES 
R CODES 
S CODES 
T CODES 
U CODES 
V CODES 
Y CODES 
ARBUS: A FORTRAN tool for generating tree structure dia- 
grams, 17:23401 (R;DE) 
Automating operations at the National Energy Software Center, 
17:23346 (RA;US) 
BAGPUS PC: A barrage generic program for the use of steel, 
17:21263 (R;GB) 
Just-in-time delivery of PC hardware, software, and systems, 
17:23344 (RA;US) 
PULSE: Portable Usability Laboratory Space Environment in 
progress, 17:23412 (R;US) 
R and D on real-time drilling control system.: R and D on drilling 
control software program, 17:20875 (IA;JP;in Japanese) 
Software management plans, 17:23352 (RA;US) 
Vector processing time chart analysis program (VTAP) simulation 
of vector processing computers, 17:23408 (R;JP;in Japanese) 
COMPUTER GRAPHICS 
CHAWS user’s guide: System description and standard operating 
procedures, Johnston Island JCAD Facility, 17:22593 (R;US) 
EiLAB: Access to multimedia, 17:23432 (RA;US) 
GRAFITIS.1: INEL 2-Dimensional Graphics & Data Manipula- 
tion Program, 17:23361 (CM;US) 
Program PLOTTAB: A code designed to plot continuous and/or 
discrete physical data, 17:23415 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 


COMPUTER NETWORKS 
A scalable, switched circuit LAN for Gb/S channels with over 
Tb/S total capacity, 17:23419 (R;US) 
ANJE5.40: VAX VMS IBM NJE protocol emulator, 17:23359 
(CM;US) 
Basic research on drilling technology.: Basic research on drilling 
information data-base system, 17:20872 (IA;JP;In Japanese) 
GOSIP - It’s here and it’s mandatory, 17:23427 (RA;US) 
Network use of electronic forms at Hanford, 17:23351 (RA;US) 
The Rent-A-Manager Program - An approach to providing sys- 
tem and network administration services, 17:23343 (RA;US) 
The what and why of LAN and E-Mail support, 17:23345 (RA;US) 
UNIX system administration in a heterogeneous client/server 
environment, 17:23349 (RA;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 


COMPUTER PROGRAMS 
See COMPUTER CODES 


COMPUTER-AIDED DESIGN 
A second-generation expert system for computer-aided control 
system design, 17:23318 (RA;US) 
COMPUTER-AIDED INSTRUCTION 
A new approach to presentations and training, 17:23350 (RA;US) 
Artificial intelligence: Impiications for training, 17:23397 (RA;US) 
Embedded training systems, 17:23398 (RA;US) 
Hypertext/hypermedia: Advanced technology for computer 
aided instruction, 17:23396 (RA;US) 
Instructional systems development: The impact of computer 
technology, 17:23399 (RA;US) 
Review of the research in computer aided instruction, 17:23395 
(RA;US) 


COMPUTERIZED CONTROL SYSTEMS 
Programming 


COMPUTERIZED CONTROL SYSTEMS 
Artificial Intelligence 
A hardware/software environment to support R and D in intelli- 
gent machines and mobile robotic systems, 17:23332 (RA;US) 
An emulation/simulation environment for intelligent controls, 
17:23316 (RA;US) 
Declarative Hierarchical Controllers, 17:23328 (RA;US) 
Modelling intelligent control, 17:23334 (RA;US) 
Requirements for intelligent real-time control systems, 17:23333 
(RA;US) 
Spatial operator software for intelligent control, 17:23337 (RA;US) 
Tool needs for a behavior-based approach to distributed intelli- 
gent control, 17:23323 (RA;US) 
Toward a reference model architecture for real-time intelligent 
control systems (ARTICS), 17:23322 (RA;US) 
Calibration 
Calibration and operation schemes for CEBAF RF control, 
17:22321 (RA;US) 
Computer-Aided Design 
A second-generation expert system for computer-aided control 
system design, 17:23318 (RA;US) 
Control systems engineering in an open-architectured object- 
oriented software environment, 17:23319 (RA;US) 
Integrating controls system design with systems and software 
engineering, 17:23336 (RA;US) 
On computational requirements for design of large order, com- 
plex control systems, 17:23339 (RA;US) 


Basin reserach on drilling tech .: Basic research on well 
control, 17:23392 (IA;JP;in Japanese) 
Date Base Management 
Basin reserach on drilling technology.: Basic research on well 
control, 17:23392 (IA;JP;in Japanese) 


Tool needs for a behavior-based approach to distributed intelli- 
gent control, 17:23323 (RA;US) 
Upgrading the Fermilab Linac local control system, 17:22320 
(RA;US) 
Distributed Data Processing 
Large-scale distributed 
tems, 17:23331 (RA;US) 
Real-time responsiveness in distributed operating systems and 
databases, 17:23330 (RA;US) 
Tool needs for a behavior-based approach to distributed intelli- 
gent control, 17:23323 (RA;US) 
Energy Conservation 
Knowledge-based system for supervision and control of the en- 
ergy consumption of a cement manufacturing plant: Final 
report, 17:21789 (1;DK) 
Expert Systems p ; 
Concurrent processing environments for distributed intelligent 
control systems, 17:23314 (RA;US) 
Hierarchical heterogeneous symbolic control: Lessons learned 
from TEXSYS, 17:23320 (RA;US) 
Fault Tolerant Computers 
Hierarchical approach to specification and verification of fault- 
tolerant operating systems, 17:23315 (RA;US) 
Validation of the supervisory portion of a distributed fault tolerant 
control system, 17:21447 (R;US) 
Field Tests 
Basin reserach on drilling technology.: Basic research on well 
control, 17:23392 (IA;JP;in Japanese) 
Manuals 
CHAWS user's guide: System description and standard operating 
procedures, Johnston Island JCAD Facility, 17:22593 (R;US) 


ion structures for control sys- 


Calibration and operation schemes for CEBAF RF control, 
17:22321 (RA;US) 


Pepemming = =—S , al 
An emulation/simulation environment for intelligent controls, 


17:23316 (RA;US) 
Applying a computer aided prototyping system to the software of 


an autonomous underwater vehicle, 17:23313 (RA;US) 
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COMPUTERIZED CONTROL SYSTEMS 
Programming 


Basin reserach on drilling technology.: Basic research on well 
control, 17:23392 (IA;JP;In Japanese) 

Large-scale distributed computation structures for control sys- 
tems, 17:23331 (RA;US) 

Software engineering environments for military vehicle manage- 
ment systems, 17:23317 (RA;US) 

Software tools for lower echelon systems development, 
17:23327 (RA;US) 

Spatial operator software for intelligent control, 17:23337 (RA;US) 

Recommendations 
Toward a reference model architecture for real-time intelligent 
control systems (ARTICS), 17:23322 (RA;US) 
Reliability 
Safety of process-control software, 17:23329 (RA;US) 
Remote Control 

Development of new type battery power storage system.: Oper- 
ational studies on 1000 KW class zinc-bromine pilot system, 
17:21610 (IA;JP;In Japanese) 

Simulators 

Basin reserach on drilling technology.: Basic research on well 

control, 17:23392 (IA;JP;in Japanese) 
Specifications 

Requirements for intelligent real-time control systems, 17:23333 

(RA;US) 
COMPUTERIZED SIMULATION 

Improvement of summer comfort by use of evaporative cooling, 
17:21738 (RA;FR) 

Natural cooling techniques, 17:21741 (RA;FR) 

Near-field modelling in cement environments. Task 3. Charac- 
terization of radioactive waste forms. A series of final reports 
(1985-89). No 32B, 17:21016 (R;FR) 

Numerical modelling of ambience factors’ in urban environment, 
17:21733 (RA;FR) 

Preliminary comparisons between PCOC calculations and cold 
flow measurements in Risoe’s tunnel furnace, 17:2081 1 (R;DK) 

Studies of the physico-chemical properties on the transuranian 
elements in connection with the migration phenomenon in the 
geosphere. Task 3 Characterization of radioactive waste 
forms. A series of final reports (1985-89), 17:21018 (R;FR) 

Ultra high speed numerical wind tunnel (UHSNWT) initiative at 
National Aerospace Laboratory numerical simulator.: Second 
generation, 17:22047 (R;JP;in Japanese) 

Use of an expert system for passive cooling design of commer- 
cial buildings, 17:21740 (RA;FR) 

COMPUTERIZED TOMOGRAPHY 

See also CAT SCANNING 

Application of cadmium telluride detectors to high energy com- 
puted tomography, 17:22436 (R;FR) 

COMPUTERS 

See also CRAY COMPUTERS 

Computer security applied research for DOE/OSS, 17:23348 
(RA;US) 

DOE’s Computer Incident Advisory Capability (CIAC), 17:23347 
(RA;US) 

Offline computing for the KEK B-Factory, 17:22420 (RA;JP) 

Recommended documentation for computer users at ANL: Re- 
vision 3, 17:23312 (R;US) 

CONCENTRATION (ANALYTICAL) 

See QUANTITY RATIO 
CONCENTRATION DEPENDENCE 

See QUANTITY RATIO 
CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 
CONCRETES 

Aerosol penetration through a seismically loaded shear wall, 
17:21120 (R;US) 

Aging of concrete containment structures in nuclear power 
plants, 17:21536 (R;US) 

Mechanisms and interaction phenomena influencing releases in 
a low- and medium-level waste disposal system, 17:21012 
(R;FR) 

Properties of slag concrete for low-level waste containment, 
17:21078 (R;US) 
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The anaerobic corrosion of carbon steel in concrete, 17:21831 
(R;FR) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDENSERS (VAPOR) 

See VAPOR CONDENSERS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONIFERS 

See also PINES 

SPRUCES 
Radioactivity of wood foliage and needles in the Lithuanian SSR 
after the Chernobyl accident, 17:22850 (IA;SU;In Russian) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

A study of a container for long term storage of high level waste 
using finite elements: Task B.1, Structural analysis and de- 
sign: The Waste Package Project at The University of 
Nevada, Las Vegas, 17:20981 (R;US) 

Characterizing and improving passive-active shufflers for as- 
says of 208-Liter waste drums, 17:21138 (R;US) 

Corrosion of container and infrastructure materials under clay 
repository conditions, 17:21015 (R;FR) 

DOE project yearly report: Task A.2.a, Review of container de- 
sign concepts, 17:20977 (R;US) 

Electrochemical polarization measurements on pitting corrosion 
susceptibility of nickel-rich Alloy 825, 17:21067 (R;US) 

Proof-of-principle investigations on the application of infrared 
technology to safeguards, 17:21137 (R;US) 

Six month progress report on the Waste Package Project at the 
University of Nevada, Las Vegas, July 1991—January 1992: 
Management, quality assurance and overview, 17:20980 
(R;US) 

Supplemental Task A-2,A-2A, Design of robust waste cannister: 
Semi-annual report, 17:20976 (R;US) 

Waste Package Program: Progress report, January 1991—June 
1991, 17:20975 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

The third integral effects test (IET-3) in the Surtsey Test Facility, 

17:21594 (R;US) 
CONTAINMENT BUILDINGS 

Aging of concrete containment structures in nuclear power 
plants, 17:21536 (R;US) 

LEAF: Computer program to calculate fission product release, 
17:23379 (CM;US) 

CONTAINMENT SYSTEMS 

Controlling surface runoff from radiological and mixed waste stor- 
age pits at a US Department of Energy facility, 17:21022 (R;US) 

EnviroTRADE: Its role in the cleanup of the environment, 
17:21126 (R;US) 

International technology transfer to support the environmental 
restoration needs of the DOE complex, 17:21127 (R;US) 

The performance assessment and the design of an intermediate 
level tritium disposal vault, 17:21082 (R;US) 

CONTAMINATION 

See also SURFACE CONTAMINATION 

Dacfood: a knowledge-based system for decision support in case 
of radiological contamination of foodstuffs, 17:22838 (RA;FR) 

Improvement of practical countermeasures: the agricultural en- 
vironment post-Chernobyl action, 17:21543 (R;FR) 





CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTRACTS 
Procurement of services from 8(a) contractors for the Work-for- 
Others Program, 17:23294 (R;US) 
Semiannual report to Congress on Inspector General audit re- 
ports, October 1, 1991—March 31, 1992, 17:23296 (R;US) 
CONTROL 
See also POLLUTION CONTROL 
PROCESS CONTROL 
QUALITY CONTROL 
REMOTE CONTROL 
TRAFFIC CONTROL 
R and D on real-time drilling control system.: R and D on EM- 
MWD, 17:20874 (IA;JP;In Japanese) 
CONTROL (INSPECTION) 
See INSPECTION 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 
See also SCRAM RODS 
Spatial kinetics analysis of the loss of control-rod cooling acci- 
dent for the Savannah River K-reactor, 17:21534 (RA;US) 
CONTROL EQUIPMENT 
See also ELECTRIC CONTROLLERS 
Modeling and design of a closed kinematic chain robotic mecha- 
nism, 17:22041 (R;US) 
CONTROL ROD DRIVES 
Effect of aging upon CE and B and W control rod drives, 
17:21449 (R;US) 
Effect of component aging on PWR control rod drive systems, 
17:21332 (R;US) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also REACTOR CONTROL SYSTEMS 
An expert system for tuning particle beam accelerators, 
17:22528 (RA;US) 
Identification of the stability and control derivatives of a DLC-flap 
system for VSRA, 17:22049 (R;JP;In Japanese) 
New aerodynamic systems for the prevention of overspeed and 
regulation of power of HAWTs, 17:21268 (RA;GB) 
R and D on real-time drilling control system.: R and D on drilling 
control software program, 17:20875 (IA;JP;in Japanese) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 
See also ORGANIC COOLANTS 
Comparative neutronic analysis of Pb- versus Na-cooled LMR 
cores, 17:21375 (RA;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING 
See also RADIATIVE COOLING 
A general model for cooling design, 17:21750 (RA;FR) 
Auxiliary environmental control in passively cooled buildings, 
17:21744 (RA;FR) 
Computer modeling and cooling strategies, 17:21749 (RA;FR) 
Design support for architects, 17:21751 (RA;FR) 
Numerical modelling of ambience factors’ in urban environment, 
17:21733 (RA;FR) 
Ventilative cooling: state of the art, 17:21737 (RA;FR) 
COOLING LOAD 
Heat attenuation as a mean to limit cooling load and improve 
comfort, 17:21735 (RA;FR) 
COOLING PONDS 
The limnology of L Lake: Results of the L-Lake monitoring pro- 
gram, 1986-1989, 17:22731 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 


COPPER OXIDES 
Fabrication 


COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 

COPPER 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, December 2, 1991-March 1, 1992, 
ane (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 1, October-December 1991, 17:20797 
(R;US) 

Electrochemical array sensors for plating waste stream monitor- 
ing, 17:22667 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Annual 
report of overall schedule and cost plan, September 25, 
1990—December 31, 1991, 17:20730 (R;US) 

On recrystallization in metal matrix composites, 17:21922 (R;US) 

Substrate surface effects on the properties of sputter-deposited 

and laser-irradiated films, 17:21818 (R;US) 

COPPER 64 TARGET 

Study of the multi-fragment production in asymmetric heavy ion 
reactions at E/A = 600 MeV, 17:23114 (R;DE;in German) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Study of high-strength coppers for RFQ1’s new vanes, 
17:22241 (RA;US) 

COPPER BASE ALLOYS 

Reliability of sublattice occupancies determined by ALCHEMI, 
17:21824 (R;US) 

X-ray scattering studies of non-equilibrium ordering processes: 
Progress November 1, 1989-October 31, 1992, 
17:23162 (R;US) 

COPPER CHLORIDES 

Copper chloride, revisited, 17:21923 (RA;US) 

COPPER COMPLEXES 

Trace determination of i pollutants via photoacoustic 
spectroscopy, 17:21951 (R;DE;in German) 

COPPER COMPOUNDS 

See also COPPER OXIDES 

COPPER SULFATES 
CUPRATES 

Sulfur capture mechanisms, 17:21964 (RA;US) 

COPPER OXIDES 
Charge Transport 

Effect of electron density orbital ordering on charge transport in 
systems with Jahn-Teller ions, 17:23169 (IA;SU;In Russian) 

Critical Field 
Critical fields in high temperature superconductors, 17:21882 
(RA;US) 
Crystal "er 
ordering and strain-related morphology in 
Wein at systems, 17:21854 (R;US) 

Structural, and magnetic properties of RBagCu2NbO, (R = La, 

Pr and Nd), 17:21899 (R;US) 
Current Density 

Thickness nce of vortex pinning in epitaxial Tl-Ca-Ba- 

Cu-O thin films, 17:21897 (R;US) 


lon 
Substrate reactions and flux pinning structures in melt- 
processed YBa2Cu,07 deposits on Ag-Pd alloy substrates, 
17:21855 (R;US) 
Electric Conductivity 
Anisotropic electrical resistivity of YBCO/PBCO superlattice 
films grown on miscut substrates, 17:21860 (R;US) 
Electrical Properties 
Phase transitions and in anisotropic superconductors 
with large thermal fluctuations, 17:21884 1 TRA: US) 
Tl-based films: A comparison of processing procedures, 
17:21898 (R;US) 
Electron-Phonon Coupling 
Determination of the Sommerfeld constant and the electron- 
phonon coupling strength in YBazCu307_,, 17:21887 (RA;US) 


Processing and properties of silver-clad Tl-Ba-Ca-Cu-O wires 
and tapes, 17:21852 (R;US) 
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COPPER OXIDES 
Fine Structure 


Fine Structure 
Local environment around the oxygen atoms in Y-Ba-Cu-O 
Studied x-ray absorption fine structure (XAFS) spectroscopy, 
17:23138 (R;US) 
Magnetic Fiux 
Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 
Flux pinning enhancement by Y2BaCuOs inclusions in melt pro- 
cessed YBaCuO superconductors, 17:21881 (RA;US) 
Muon and neutron investigations of vortex correlations in high- 
Tesuperconductors, 17:21885 (RA;US) 
Thickness dependence of vortex pinning in epitaxial Tl-Ca-Ba- 
Cu-O thin films, 17:21897 (R;US) 
Vortex pinning and creep experiments, 17:21886 (RA;US) 
Magnetic Properties 
Flux creep studies 
17:21863 (R;US) 
Structural, and magnetic properties of RBagCu2NbOg, (R = La, 
Pr and Nd), 17:21899 (R;US) 


in Y,BazCu307_,; superconductors, 


Tl-based films: A comparison of processing procedures, 
17:21898 (R;US) 
Microstructure 


Substrate reactions and flux pinning structures in melt- 
processed YBa2Cu,07 deposits on Ag-Pd alloy substrates, 
17:21855 (R;US) 

Penetration Depth 

Muon and neutron investigations of vortex correlations in high- 

Tesuperconductors, 17:21885 (RA;US) 
Phase Diagrams 

Correlations and transport in vortex liquids, 17:23183 (RA;US) 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Phase Stability 

A study of parameters that influence growth and stability of the 

(Bi; _,Pbx)oSr2CazCugOy phase, 17:21850 (R;US) 
Phase Transformations 

Phase transitions and transport in anisotropic superconductors 

with large thermal fluctuations, 17:21884 (RA;US) 
Sorptive Properties 

Copper-based supported sorbents for hot gas desulfurization, 

17:20692 (RA;US) 
Specific Heat 
Determination of the Sommerfeld constant and the electron- 
phonon coupling strength in YBazCu,07_ _,, 17:21887 (RA;US) 
Spectroscopy 
PAC spectroscopy of electronic ceramics, 17:21870 (R;US) 
Superconductivity 

Correlations and transport in vortex liquids, 17:23183 (RA;US) 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Dynamics of the vortex state in high temperature superconduc- 
tors, 17:21879 (RA;US) 

Evidence for strong electron-phonon coupling in thermal con- 
ductivity of YBazCu307_ >, 17:21888 (RA;US) 

Flux motion and dissipation in high-temperature superconduc- 
tors, 17:21889 (RA;US) 

High T-superconductors at microwave frequencies, 17:21880 
(RA;US) 

Superconductivity and magnetism in rapidly solidified per- 
ovskites: Final report, September 1, 1988—August 31, 1991, 
17:21868 (R;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

Thermal Conductivity 

Evidence for strong electron-phonon coupling in thermal con- 

ductivity of YBajCu,07_, 17:21888 (RA;US) 
COPPER SELENIDE SOLAR CELLS 

Research on polycrystalline thin film submodules based on 
CulnSe. materials: Annual subcontract report, 11 November 
1990-31 October 1991, 17:21208 (R;US) 

COPPER SULFATES 
Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 
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COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 

The importance of natural convection in in-vessel melt coolabil- 
ity, 17:21515 (R;US) 

The third integral effects test (IET-3) in the Surtsey Test Facility, 
17:21594 (R;US) 

CORN STOVER 
See AGRICULTURAL WASTES 

CORNELL ELECTRON-POSITRON STORAGE RING 
See CESR STORAGE RING 

CORROSION 

Corrosion testing of selected packaging materials for disposal of 

high-level waste glass in rock-salt formations, 17:21832 (R;FR) 
CORROSION RESISTANT ALLOYS 
See also ALLOY-NI54MO17CR16FE6W4 
STEEL-CR17NI12MO3-L 

Research on production technology for a high-temperature, cor- 
rosive environment.: Development of corrosion-resistant 
materials and sealing technology, 17:20885 (IA;JP;ln Japan- 
ese) 

COSMIC GAMMA BURSTS 
The escape of > MeV photons from cosmological gamma-ray 
bursts, 17:22956 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 

Biological effects of single HZE-particles of the cosmic radiation: 
Free Flyer Biostack. Preliminary final project report, 17:22848 
(1;DE;In German) 

On the causal relationship between the hard cosmic radiation 
flux and the rate of heart and vascular diseases in Vilnius, 
17:22851 (IA;SU;in Russian) 

COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL CONSTANT 
Fluctuation-dissipation theorem in general relativity and the cos- 
mological constant, 17:22957 (R;US) 
COSMOLOGY 
Dark matter and cosmology, 17:22946 (R;US) 
COTTONWOODS 

Water stress tolerance of black cottonwood and eastem cotton- 
wood clones and four of their hybrid progeny, 17:22619 
(RA;US) 

COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CP INVARIANCE 

A measurement of Re(c’/e) with double-beam technique, 
17:23005 (RA;JP) 

CP violation in exclusive B decays, 17:23008 (RA;JP) 

Dynamical models of B — Y/JK,*, 17:23007 (RA;JP) 

Physics at B-Factory, 17:23004 (RA;JP) 

Rare decays and CP asymmetries in charged B decays, 
17:23036 (R;US) 

CRAY COMPUTERS 

Data parallel programming, 17:23420 (R;US) 

GRAFITI3.1: INEL 2-Dimensional Graphics & Data Manipula- 
tion Program, 17:23361 (CM;US) 

Results of the first UNICOS security survey, 17:23406 (R;US) 

CREEKS 
See STREAMS 
CRESOLS 

Development of an advanced continuous mild gasification pro- 
cess for the production of coproducts: Task 4.6, Technical 
and economic evaluation, 17:20647 (R;US) 

Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 








Synthesis of cresols and xylenols from phenol and methanol, 
17:21202 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRISTOBALITE 

New tight-binding pair potentials for mineral oxides: Application 
to #-cassiterite (110), -tridymite (1010) and cristobalite 
(110), 17:21928 (R;US) 

CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICALITY 
A plotting system for three-dimensional oblique coordinates (tri- 
angular mesh) of CITATION, 17:21430 (R;JP;in Japanese) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUCIBLES 

Evaluations of glass vitrification techniques on iron ratio deter- 
minations, 17:21083 (R;US) 

The use of microwave energy in powder drying and crucible 
testing for plutonium metal recovery, 17:20944 (R;US) 

CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 

F/H Area ETF effluent (H-016 outfall) Ceriodaphnia sur- 
vivaVreproduction test, test date: December 12, 1990, 
17:22905 (R;US) 

CRYOGENICS 

A dynamic model for beam tube vacuum effects on the SSC 
cryogenic system, 17:22382 (R;US) 

Conceptual deisgn of the SSC cryogenic transfer lines, 
17:22381 (R;US) 

CRYSTAL DEFECTS ‘ 

Law of interaction between charged defects in ion crystals, 

17:21999 (IA;SU;In Russian) 
CRYSTAL STRUCTURE 

See also CRYSTAL DEFECTS 

Modelling of structure and defects of HTSC by molecular dy- 
namics method, 17:21987 (IA;SU;in Russian) 

CRYSTALS 

Elastic constants of crystals near melting via density functional 
theory. Effect of three-body correlations, 17:23154 (R;XA) 

Identification of crystals in Hanford nuclear waste using polar- 
ized light microscopy, 17:22486 (R;US) 

CT SCANNING 
See CAT SCANNING 
CULTURAL RESOURCES 

Annual review of cultural resource investigations by the Savan- 
nah River Archaeological Research Program: Fiscal year 
1991, 17:22632 (R;US) 

CUMBERLAND RIVER 
Tennessee and Cumberland rivers environmental decision sup- 
port system, 17:21312 (RA;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 

Scanning tunneling microscope studies of initial epitaxial growth 
of YBa2Cu307_; thin films, 17:21857 (R;US) 

Self-consistent equations in the generalized U-V transformation 
method for crystalline superconductors, 17:23180 (IA;SU;In 
Russian) 

CURVES 
See DIAGRAMS 
CYCLOTRONS 

Environmental Assessment: UCLA biomedical research CS-22 
cyclotron replacement, University of California at Los Ange- 
les, 17:22098 (R;US) 

First operation of the Texas A and M ECR ion source, 17:22222 
(RA;US) 

Operational experience and status of the INS SF-ECR ion 
source, 17:22214 (RA;US) 


DATA BASE MANAGEMENT 


CYLINDERS 
SUPERDAN-PC: Calculates Danoff factor for spheres, cylinders 
& slabs, 17:23374 (CM;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CZECHOSLOVAKIA 

Administration of environmental projects in Czechoslovak Fed- 
eral Republic, 17:21643 (IA;DK) 

Czechoslovakian laws concerning relations and cooperation 
with foreign companies, 17:21653 (IA;DK) 

Drinking water: Status, plans typical, projects, 17:22657 (IA;DK) 

Environmental projects in Czechoslovakia: Perspectives for 
Czechoslovakian/Danish industrial cooperation, 17:21641 
(1;DK) 

International programmes for financing of environmental pro- 
jects in Czechoslovakia, especially the PHARE programme, 
17:21644 (IA;DK) 

Soil and ground water contamination: Status, plans, typical pro- 
jects, 17:22658 (IA;DK) 

Solid waste (municipal): Status, plans, typical projects, 
17:21799 (IA;DK) 


Waste water: Status, plans, typical projects, 17:21642 (IA;DK) 


D 


D CODES 

DASH-FP: A multicomponent time-dependent concentration dif- 
fusion, 17:23387 (CM;US) 

DEPOSITION: Software to calculate particle penetration 
through aerosol transport lines: Draft report for comment, 
17:23409 (R;US) 

DOSDAT II-81: Dose-rate conversion factors for external expo- 
sure to photons and electrons, 17:23381 (CM;US) 

DOSFACTER II: Dose-rate conversion factors for exposure to 
photons, 17:23373 (CM;US) 

D PLUS MESONS 
Recent results form CLEO | and a glance at CLEO Ii data, 
17:23050 (RA;US) 

D* PLUS RESONANCES 

See BARYONS 
D* ZERO RESONANCES 

See BARYONS 
D*RESONANCES 

See BARYONS 
DAMS 

A summary of stock identification research on white sturgeon of 
the Columbia River (1985-1990): Final report, January 1985— 
July 1991, 17:21188 (R;US) 

DANCOFF CORRECTION 
SUPERDAN-PC: Calculates Danoff factor for spheres, cylinders 
& slabs, 17:23374 (CM;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION 
Quality assurance practices for data entry and electronic data 
transfer, 17:22450 (R;US) 
DATA ACQUISITION SYSTEMS 
An approach to metering and network modeling, 17:21600 (R;US) 
DATA ANALYSIS 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (Interactive AVO analysis)), 17:20838 
(IA;JP;In Japanese) 

DATA BASE MANAGEMENT 

Basic research on drilling technology.: Basic research on drilling 
information data-base system, 17:20872 (IA;JP;in Japanese) 

Basic reserach for environmental data in the arctic regions.: 
Collaborative R and D with private companies, 17:20849 
(IA;JP;In Japanese) 

MDI: Mathematica database interface for the MFEDB, 17:23193 
(R;US) 

Objects used to implement intelligent databases, 17:23450 
(R;US) 
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DATA PROCESSING 

See also DISTRIBUTED DATA PROCESSING 

CHAWS user's guide: System description and standard operating 
procedures, Johnston Island JCAD Facility, 17:22593 (R;US) 

Development of entrained flow coal gasification combined cycle 
power generation pilot plant, 17:20761 (IA;JP;In Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;in Japanese) 

Value engineering overview, 17:23341 (RA;US) 

Vector processing time chart analysis program (VTAP) simulation 
of vector processing computers, 17:23408 (R;JP;In Japanese) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 

DATA TRANSMISSION 

Quality assurance practices for data entry and electronic data 

transfer, 17:22450 (R;US) 
DATA TRANSMISSION SYSTEMS 

Marine T~ ctical Command and Control System (MTACCS) Field 
Development System-1 (FDS-1) assessment: Final report: 
Volume 1, 17:22499 (R;US) 

Marine Tactical Command and Control System (MTACCS), Field 
Development System-1 (FDS-1) assessment: Volume 2: Fi- 
nal report, 17:22500 (R;US) 

DATA-FLOW PROCESSING 
A formal model for verification of abstract properties, 17:23308 
(R;US) 

DATING 

See AGE ESTIMATION 
DC TO AC INVERTERS 

See INVERTERS 
DEAD TIME 

Ballistic deficit correction, 17:22441 (R;FR) 
DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECELERATION 

See ACCELERATION 
DECISION MAKING 

An adaptive algorithm for modifying hyperellipsoidal decision 
surfaces, 17:23404 (R;US) 

Bioethics in America: Who decides?, 17:23304 (R;US) 

Going national with HERS and EEMs: Issues and impacts: The 
collected papers of the national collaborative, 17:21758 (R;US) 

The assessment of behavioral climate, 17:23299 (R;US) 

DECISION TREE ANALYSIS 

Standardization guide for construction and use of MORT-type 
analytic trees: Revision 1, 17:23297 (R;US) 

Time/loss analysis, 17:23298 (R;US) 

DECOMMISSIONING 

Assessment of the regulatory situation. A documentation of 
current practice based on a systematic survey of licensing de- 
cisions, 17:21662 (RA;DE;In German) 

Decommissioning and dismantling of nuclear facilities. An as- 
sessment of the current legal situation relating to standard 
setting and licensing. Study performed within the project 'De- 
commissioning and dismantling of nuclear facilities’, with a 
documentation by Dr. Wolf Hendrik Junker, 17:21660 
(R;DE;In German) 

The legal standards and provisions. The requirements defined 
by section 7, sub-section 3 of the Atomic Energy Act. Defini- 
tion of the legal position and of questions arising, 17:21661 
(RA;DE;in German) 

DECONTAMINATION 

Decontamination and dismantling of 
contamined glove boxes, 17:22841 (R;FR) 

EnviroTRADE: Its role in the cleanup of the environment, 
17:21126 (R;:US) 

International technology transfer to support the environmental 
restoration needs of the DOE complex, 17:21127 (R;US) 

Process and associated equipment for decontaminating, clean- 
ing all surfaces which are covered with transferrable 
contamination of a nuclear nature, without creating other 
wastes, 17:22022 (R;GB) 


large plutonium- 
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The impact of processing on the contamination of foodstuffs, 
17:22570 (RA;FR) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC SCATTERING 
Nucleon models of deep inelastic scattering, 17:22987 (R;US) 
DEFORMED NUCLEI 

Hot nuclei — Landau theory, thermal fluctuations and dissipation, 
17:23089 (R;US) 

Many-particle, many-hole deformed states, 17:23088 (RA;US) 

Pair approximation in the nuclear shell model, 17:23087 (RA;US) 

DEGRADATION (RADIOINDUCED) 

See RADIOLYSIS 

DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DEMOLITION 

See also REACTOR DISMANTLING 

Issues associated with the demolition of redundant uranium and 
sulphuric acid plants contaminated with nuclear-hazard mate- 
rials, 17:22847 (1A;ZA) 

DEMONSTRATION PLANTS 

Demonstration and industrial pilot projects in the field of energy, 
17:20770 (R;FR) 

Summary report on the demonstration of the Duratek process 
for treatment of mixed-waste contaminated groundwater, 
17:21044 (R;US) 

DEMONSTRATION PROGRAMS 

Uranium in soils integrated demonstration: 

17:21025 (R;US) 
DENMARK 

3500 Windmills in Denmark which produce electric power, 
17:21267 (1;DK;In Danish) 

A detailed emission inventory of sulphur dioxide for Denmark, 
17:22589 (R;DK) 

Denmark's oil and gas production 1991, 17:21649 (I;DK;in Dan- 
ish) 

DENSITY 

See also BULK DENSITY 

Density variations and anomalies in palladium compacts, 
17:21838 (R;US) 

Radiography to measure the longitudinal density gradients of Pd 
compacts, 17:22058 (R;US) 

DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPARTURE NUCLEATE BOILING 

Evaluation of mechanistic DNB models using HCLWR CHF 

data, 17:21557 (R;JP;In Japanese) 
DEPLETED URANIUM 

Depleted uranium manufacturing waste minimization at the Oak 
Ridge Y-12 Plant: Abstract, 17:21092 (R;US) 

Use of reprocessed uranium and of depleted uranium. Final re- 
port, 17:21403 (R;DE;In German) 

DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESALINATION PLANTS 
ORSEF2,ORSEF3: 
(CM;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 

Desiccant cooling using unglazed transpired solar collectors, 

17:21245 (R;US) 
DESIGN 

See also COMPUTER-AIDED DESIGN 

Report on task assignment No. 3 for the Waste Package 
Project: Parts A & B, ASME pressure vessel codes review for 


1992 update, 


Desalination plant design, 17:23363 








waste package application; Part C, Library search for reliabil- 
ity/ailure rates data on low temperature low pressure piping, 
containers, and casks with long design lives, 17:20978 (R;US) 

Six month progress report on the Waste Package Project at the 
University of Nevada, Las Vegas, July 1991-January 1992: 
Management, quality assurance and overview, 17:20980 
(R;US) 

DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTION 
See also FUEL MOTION DETECTION 
NUCLEAR EXPLOSION DETECTION 

Physical methods for detection of irradiated foods: introduction, 
17:22766 (RA;FR) 

Pressure measurement method using electronically scanner 
pressure sensor (ESP) installed in a gust wind tunnel, 
17:22493 (R;JP;in Japanese) 

Viscosity measurements - a comprehensive overview on the 
method and its applicability for the identification of irradiated 
foodstuffs, 17:22767 (RA;FR) 

DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATORS 

Process changes resulting from the investigation of uncured 
potting found on Lot 19 holders, 17:22510 (R;US) 

The semicondutor bridge, 17:22512 (R;US) 

Timer disassembly machine: Design and operation, 17:22519 
(R;US) 

DEUTERIUM 

Divertor heat flux reduction by Dz injection in Dill-D, 17:23266 
(R;US) 

Study of the influence of air exposure on graphite implanted by 
low energy high density deuterium plasma, 17:23257 (RA;FR) 

DEUTERIUM IONS 
Trapping of deuterium in beryllium, 17:23280 (R;US) 
DEUTERIUM TARGET 

Proton polarization in the deuteron threshold electrodisintegra- 
tion, 17:23115 (R;XA) 

Three-body theory of the proton-deuteron scattering including the 
coulomb and polarization long-range actions, 17:23118 (R;UA) 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON REACTIONS 

An identification of predicts of (a,Hl) and (a,Hl)-reactions by 
method of flight time at U-120 cyclotron, 17:23122 (R;UA;in 
Russian) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEVELOPED COUNTRIES 
See also AUSTRALIA 

BELGIUM 
CANADA 
DENMARK 
FINLAND 
FRANCE 
ITALY 
JAPAN 
SWITZERLAND 
USA 
USSR 
UNITED KINGDOM 

Global trends in energy use: Indications for research, 17:21688 
(R;US) 

The key issues facing the electricity systems of developing 
countries, 17:21681 (R;FR) 

DEVELOPING COUNTRIES 
See also ALGERIA 
ARGENTINA 
BRAZIL 
CZECHOSLOVAKIA 
INDONESIA 


DIRECTIONAL DRILLING 


MEXICO 

POLAND 

SAINT VINCENT AND THE GRENADINES 
SPAIN 

TURKEY 

Energy systems Diagnosis in developing countries, 17:21631 
(R;FR;In French) 

Global trends in energy use: Indications for research, 17:21688 
(R;US) 

Guidance on radioactive waste management legislation for 
application to users of radioactive materials in medicine, re- 
search and industry, 17:21140 (R;XA) 

The key issues facing the electricity systems of developing 
countries, 17:21681 (R;FR) 

DEVICES 

See EQUIPMENT 
DEVONIAN SHALES 

See BLACK SHALES 
DIACETYLMORPHINE 

See HEROIN 
DIAGRAMS 

See also FEYNMAN DIAGRAM 

An exponential curve fitting problem with data having near infi- 
nite slope close to the origin, 17:23394 (R;US) 

DIAMONDS 

Computational simulation of diamond chemical vapor deposition 
in premixed C2H2/O2/H2 and CH,/O2 strained flames, 
17:21933 (R;US) 

DIESEL ENGINES 

Integrated system design report, 17:21804 (R;US) 
DIESEL MOTORS 

See DIESEL ENGINES 
DIFFERENTIAL CALCULUS 

Automatic differentiation applied to unsaturated flow - ADOL-C 
case study, 17:23311 (R;US) 

Reverse automatic differentiation of modular FORTRAN pro- 
grams, 17:23410 (R;US) 

DIFFERENTIAL EQUATIONS 

See also NEUTRON DIFFUSION EQUATION 

VODE: Variable coefficient ODE solver, 17:23369 (CM;US) 

VODE: Variable coefficient ODE solver, 17:23368 (CM;US) 

DIFFUSION 

DASH-FP: A multi 
fusion, 17:23387 (CM;US) 

Some aspects of modelling dispersion and in the 
context of probabilistic consequence assessment, 17:22564 
(RA;FR) 

The structure and content of COSYMA, 17:22563 (RA;FR) 

Use of stochastic methods in simulation of atmospheric transfer, 
17:23393 (RA;FR) 

Wind field and dispersion modelling in complex terrain, 
17:22566 (RA;FR) 

[Fundamental studies in oxidation-reduction in relation to water 

‘olysis]: Progress report, November 1, 1990—October 25, 
1991, 17:22012 (R;US) 

DIGESTER GAS 

See METHANE 
DIGITIZERS 

Problems with interleaved digitizers, 17:22080 (R;US) 
DIMETHYLPHENOLS 

See XYLENOLS 
DIOLS 

See GLYCOLS 
DIRAC MATRICES 

See DIRAC OPERATORS 
DIRAC OPERATORS 

Eigenvalues and eigenvectors for the twisted Dirac operator 
over SU(N,1) and Spin(2N,1), 17:22922 (R;XA) 

Finite group actions and elliptic genera, 17:22925 (R;XA) 

DIRECTIONAL DRILLING 
R and D on horizontal well technology.: Horizontal drilling tech- 
(horizontal well path design program), 17:20877 

(IA;JP;in Japanese) 


time-dependent concentration dif- 
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R and D on horizontal well technology.: Horizontal drilling tech- 
nology (horizontal well completion technology), 17:20878 
(IA;JP;In Japanese) 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (remote-controlied downhole system), 17:20876 
(IA;JP;iIn Japanese) 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (solid control system optimization), 17:20879 (IA;JP;In 
Japanese) 

R and D on horizontal well technology.: MWD logging system 
(pulsed neutron sensor), 17:20880 (IA;JP;In Japanese) 

R and D on horizontal well technology.: MWD logging system 
(seismic while drilling system), 17:20881 (IA;JP;In Japanese) 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (production technology in hori- 
zontal wells), 17:20882 (IA;JP;in Japanese) 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (reservoir evaluation programs 
for horizontal wells), 17:20883 (IA;JP;In Japanese) 

DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPOSAL WELLS 
An assessment of the impact of Class V injection wells on car- 
bonate ground waters, 17:22609 (RA;US) 

DISPROPORTIONATION 

See OXIDATION 
DISSOLVED MATERIALS 

See SOLUTES 
DISSOLVED OXYGEN 

See OXYGEN 
DISTRIBUTED DATA PROCESSING 

Choice coordination with multiple alternatives, 17:23413 (R;US) 

Distributed Computing Research at MCC/STP, 17:23335 (RA;US) 
DIVERTORS 

Comparison of transient and stationary neutral pressure re- 
sponse in the Dill-D advanced divertor, 17:23267 (R;US) 

Divertor heat flux reduction by D2 injection in Dill-D, 17:23266 
(R;US) 

Divertor material evaluation system at DIll-D, 17:23265 (R;US) 

Multichord spectroscopy of the DIll-D divertor region, 17:23229 
(R;US) 

Optimization design study of an innovative divertor concept for 
future experimental tokamak-type fusion reactors, 17:23253 
(R;FR) 

DNA 

A first attempt of identifying irradiated foods via the detection of 
DNA damages with GC-MS, 17:22762 (RA;FR) 

Alterations in mitochondrial DNA: a technique for the detection 
of irradiated BEEF, 17:22758 (RA;FR) 

Detection of irradiation induced modifications in foodstuff DNA 
using 5p post-labelling, 17:22761 (RA;FR) 

Development of DNA elution method to detect irradiated food- 
stuff, 17:22759 (RA;FR) 

Introduction to DNA methods, 17:22757 (RA;FR) 

Mass spectrometry, a tool for the detection of irradiated foods, 
17:22779 (RA;FR) 

The detection of irradiated food based on modifications to DNA, 
17:22760 (RA;FR) 

The effect of irradiation on the DNA of cauliflower, 17:22751 
(RA;FR) 

The microelectrophoresis method, a method for determination 
of irradiated food, 17:22750 (RA;FR) 

Use of flow cytometry for the possible identification of radio- 
induced changes in DNA of animal cells, 17:22752 (RA;FR) 

DNB 

See DEPARTURE NUCLEATE BOILING 
DOCUMENT RETRIEVAL 

See INFORMATION RETRIEVAL 
DOMESTIC ANIMALS 

See also SWINE 

Field review of fish habitat improvement projects in the Grande 
Ronde and John Day River Basins of eastern Oregon, 
17:21182 (R;US) 
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DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPAMINE 

Modulation of D, and D2 dopaminergic receptors binding after 
neutron + gamma _ whole-body exposition, 17:22870 
(RA;FR;In French) 

DOPED MATERIALS 
Structure and dynamics in low-dimensional guest-host systems: 
Progress report, June 1, 1990—May 31, 1992, 17:21908 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 

INREM Il: Estimating dose equivalent to mans organs from an 
inhaled,ingested radionuclide, 17:23378 (CM;US) 

SFACTOR: Computer code for calculating dose equivalent to a 
target organ, 17:23388 (CM;US) 

DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSE RATES 
DOSDAT II-81: Dose-rate conversion factors for external expo- 
sure to photons and electrons, 17:23381 (CM;US) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 

BDD-I: An electron and proton dosimeter on the global position- 
ing system: Final report, 17:22955 (R;US) 

Calibration of personal dosemeters in terms of the ICRU opera- 
tional quantities, 17:22473 (R;US) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also FILM DOSIMETRY 
PERSONNEL DOSIMETRY 

Fifth international radiopharmaceutical dosimetry symposium, 
17:22812 (R;US) 

Health and dosimetry considerations in the ICRP 1990 formula- 
tion of effective dose, 17:22813 (R;US) 

Radiation physics, biophysics, and radiation biology: Progress 
report, December 1, 1991—November 30, 1992, 17:22817 
(R;US) 

DOUBLE GLAZING 
Failure and degradation modes of sealants for insulating glaz- 
ings, 17:21753 (RA;US) 
DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

Comparison of transient and stationary neutral pressure re- 
sponse in the Dill-D advanced divertor, 17:23267 (R;US) 

Divertor heat flux reduction by D2 injection in Dill-D, 17:23266 
(R;US) 

ELM studies on Dill-D and a comparison to ASDEX results, 
17:23230 (R;US) 

Impurity penetration and transport during VH-mode on DIli-D, 
17:23231 (R;US) 

DOWNHOLE INFORMATION SYSTEMS 

See MWD SYSTEMS 

DRAG 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (horizontal well completion technology), 17:20878 
(IA;JP;In Japanese) 

DRAG COEFFICIENT 

See DRAG 
DRAG EFFECT 

See ELECTROPHORESIS 
DRESDEN-1 REACTOR 

Validation of TGBLA/PANACEA code package to Common- 
wealth Edison BWRs, 17:21527 (RA;US) 

DRESDEN-2 REACTOR 

Benchmark of the CASMO-3G/MICROBURN-B codes for Com- 
monwealth Edison boiling water reactors, 17:21314 (RA;US) 

Validation of TGBLA/PANACEA code package to Common- 
wealth Edison BWRs, 17:21527 (RA;US) 











DRESDEN-3 REACTOR 
Benchmark of the CASMO-3G/MICROBURN-B codes for Com- 
monwealth Edison boiling water reactors, 17:21314 (RA;US) 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRIFT CHAMBERS 
Inner precision drift chamber for tracking and triggering, 
17:22460 (RA;JP) 
DRIFT TUBES 
A systematic errors study for the bead pull measurements, 
17:22262 (RA;US) 
Fabrication technique of drift tube with permanent quadrupole 
magnet for the linac of the JHP, 17:22263 (RA;US) 
Field stabilization in the Quasi-Alvarez structure, 17:22255 
(RA;US) 
Interdigital rf structures, 17:22334 (RA;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING 
See also DIRECTIONAL DRILLING 
OFFSHORE DRILLING 
WELL DRILLING 
Environmental concerns in blind shaft drilling and Environmental 
Restoration Programs, 17:22627 (R;US) 
DRILLING FLUIDS 
R and D on horizontal well technology.: Horizontal drilling tech- 
nology (solid control system optimization), 17:20879 (IA;JP;In 


Japanese ; ; 

Reserach on production technology for a high-temperature, cor- 
rosive environment.: Development of completion fluid, 
17:20886 (IA;JP;in Japanese) 

DRILLING MUD 

See DRILLING FLUIDS 
DRILLING PLATFORMS 

See OFFSHORE PLATFORMS 
DRILLING RISERS 

See MARINE RISERS 
DRINKING WATER 

The Savannah River Site’s Groundwater Monitoring Program: 

Fourth quarter 1988, 17:22649 (R;US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
Chemical detection of radiosterilization of pharmaceuticals, 
17:22782 (RA;FR) 
DTO 
See TRITIUM COMPOUNDS 
DUCTS 
Duct Remediation Program, 17:21125 (R;US) 
DUSTS 

Feasibility study of the dissolution rates of uranium ore dust, 
uranium concentrates and uranium compounds in simulated 
lung fluid, 17:22844 (R;CA) 

DYMAC SYSTEM 
See PLUTONIUM 

DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See PLUTONIUM 

DYNAMICS 

Scalable parallel molecular dynamics on MIMD supercomput- 

ers, 17:22931 (R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM OXIDES 


Anomalous physical properties of the mixed Jahn-Teller crystals 
with the zircon structure, 17:22007 (IA;SU) 


E 


E CODES 

EQ3/6: Geochemical modeling of aqueous systems, 17:23360 
(CM;US) 

EARLY RADIATION INJURIES 

See RADIATION INJURIES 

EARTH ATMOSPHERE 

See also EARTH MAGNETOSPHERE 

An evaluation of the atmosphere ionization state at the territory 
of the Lithuanian SSR in May-June 1986, 17:22577 (IA;SU;In 
Russian) 

An experiment to investigate the isoplanatic angle of the atmos- 
phere in the near infrared, 17:22966 (R;US) 

Analysis of the effects of aerosol distribution in the atmosphere 
on surface radiative measurements, 17:22595 (R;US) 

Atmospheric physics: Collection of scientific papers No. 14, 
17:22574 (I;SU;in Russian) 

Hot alpha- and beta-particles in the atmosphere, 17:22578 
(IA;SU;In Russian) 

Light radionuclides in atmospheric aerosol samples, 17:22580 
(IA;SU;In Russian) 

RADLAC Ii high current electron beam propagation experiment, 
17:22965 (R;US) 

Sampling methods and data of measurements of aerosol and 
gaseous fractions of iodine isotopes in the atmosphere, 
17:22583 (IA;SU;In Russian) 

Sodium-22 in the atmosphere, 17:22579 (IA;SU;in Russian) 

The RADLAC beam propagation experiment, 17:22967 (R;US) 

The ruthenium-103 and cesium-137 concentration course in Vil- 
nius in April-August 1986, 17:22581 (IA;SU;in Russian) 

EARTH MAGNETOSPHERE 

See also PLASMA SHEET 

Foil optimization for low energy neutral atom imaging, 17:22960 
(R;US) 

Low energy neutral atom imaging, 17:22958 (R;US) 

Low energy neutral atoms in the earth’s magnetosphere: Mod- 
eling, 17:22961 (R;US) 

EARTH PENETRATORS 

Conventional weapons penetration prediction techniques, 

17:22503 (R;US) 
EARTHMOVING EQUIPMENT 
Development of a teleoperated backhoe for buried waste exca- 
vation, 17:22029 (R;US) 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 

An evaluation of multigroup flux predictions in the EBR-II core, 
17:21370 (RA;US) 

Feedback nts of a U20Pu10Zr-fueled compared to a 
U10Zr-fueled EBR-II, 17:21372 (RA;US) 

The impact of duct-to-duct interaction on the hex duct dilation, 
17:21514 (R;US) 

Thermal-hydraulic and structural considerations on the gap vari- 
ation between fuel bundle and hexcan, 17:21362 (R;US) 

Validation of the REBUS-3/RTC methodologies for EBR-I| core- 
follow analysis, 17:21376 (RA;US) 

Validation of the supervisory portion of a distributed fault tolerant 
control system, 17:21447 (R;US) 

ECOLOGICAL COMMUNITIES 

See ECOSYSTEMS 

ECONOMICS 

A demonstration of the network approach to energy economics 
modeling using the ProtoNet modeling system, 17:20922 
(R;US) 

ECOSYSTEMS 

See also AQUATIC ECOSYSTEMS 

Linking patterns of variability of stable isotopes of hydrogen and 
oxygen in plant, soil, and surface waters in an arctic headwa- 
ter basin, 17:22709 (RA;US) 

EDTA 

Hanford ferrocyanide waste chemistry and reactivity preliminary 

catalyst and initiator screening studies, 17:21048 (R;US) 
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EDUCATION 


EDUCATION 

See also TRAINING 

Survey on education and training of medical physicists in the 
member states of the European Community with reference to 
the patient directive (84/466/Euratom), 17:22840 (R;FR) 

EDUCATIONAL FACILITIES 

A dialogue simulator program TREDI, 17:22099 (R;UA;In Rus- 
sian) 

FEDIX on-line information service: Design, develop, test, and 
implement, an on-line research and education information 
service: Annual status report, March 1, 1991—February 29, 
1992, 17:23440 (R;US) 

EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 
EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFUSION 

See DIFFUSION 
EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EKA-TANTALUM 

See ELEMENT 105 
ELASTOMERS 

Summary of experimental tests of elastomeric seismic isolation 
bearings for use in nuclear reactor plants, 17:21517 (R;US) 

ELECTRIC BATTERIES 

Electrochemical investigations of sputtered oxide electrodes, 
17:21614 (1;DK) 

Secondary solid-state batteries for back-up of electronic compo- 
nents: Final report, 17:21613 (1;DK;ln Danish) 

ELECTRIC BRIDGES 
Multi-cavity bridge coupler, 17:22270 (RA;US) 
ELECTRIC CABLES 

See also SUPERCONDUCTING CABLES 

Application of a relational data base for documenting the ground 
test accelerator cable routing and wiring interconnections, 
17:22326 (RA;US) 

Thermal optimization of the helium-cooled power leads for the 
SSC, 17:22380 (R;US) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Detection of irradiated potatoes by conductivity measurements, 
17:22770 (RA;FR) 

ELECTRIC CONDUCTORS 

Technology development of superconductivity.: Research and 
development of application techniques of superconductive 
power, 17:23178 (IA;JP;In Japanese) 

ELECTRIC CONTROLLERS 

A comparison of three self-tuning control algorithms developed 

for the Bristol-Babcock controller, 17:20930 (R;US) 
ELECTRIC FIELDS 

A systematic errors study for the bead pull measurements, 

17:22262 (RA;US) 
ELECTRIC GENERATORS 

See also SUPERCONDUCTING GENERATORS 

Final results of the 200 KW class phosphoric acid fuel cell 
project, 17:21705 (IA;JP;in Japanese) 

ELECTRIC MOTORS 

Assessment of valve actuator motor rotor degradation by 
Fourier Analysis of current waveform, 17:21434 (R;US) 

Electric motor CAD by finite element method, 17:22033 (R;IT;In 
Italian) 

ELECTRIC POTENTIAL 

Voltage monitors for high-power 10- to 20-MV pulsed electron 

accelerators, 17:22206 (R;US) 


Voltage transition of low current argon arcs by mixing of iron 
powder.: Arc voltage characteristics in low current and long- 
gap, 17:22937 (R;JP;In Japanese) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Computer-aided electricity consumption analysis, 17:21725 
(R;CH;In German) 

Development of super heat pump energy accumulation system.: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;in Japanese) 

Develpoment of a historical (urban) information system for the 
reseach project on electrification and urban development in 
southwest German towns from 1880 to 1935, 17:21682 
(R;DE;in German) 

Electric Power Monthly, April 1992, 17:21680 (R;US) 

Environmental externalities: A survey of state commission ac- 
tions, 17:21679 (R;US) 

internalizing environmental costs: A survey of progress in 
estimating the external environmental costs of electricity pro- 
duction and a review of market-based policies to incorporate 
them, 17:21637 (R;FR) 

PV 100 kW grid-connected installation motorway N13 fact 
sheet, 17:21213 (R;CH) 

ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
ELECTRIC PULSES 

See PULSES 
ELECTRIC RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRIC UTILITIES 

Conservation voltage reduction: Estimating methodology for a 
large regional application, 17:21603 (R;US) 

Data and analysis needed to prepare and electric-utility inte- 
grated resource plan, 17:21674 (R;US) 

Effects of utility DSM programs on risk, 17:21685 (R;US) 

Environmental externalities: A survey of state commission ac- 
tions, 17:21679 (R;US) 

Incentives for demand-side management, 17:21678 (R;US) 

Opportunities for utility involvement with solar domestic hot wa- 
ter, 17:21236 (R;US) 

Public involvement in integrated resource planning: A study of 
demand-side management collaboratives, 17:21683 (R;US) 

Renewable energy and utility regulation, 17:21689 (R;US) 

The Michigan regulatory incentives study for electric utilities: 
Phase 1, Final report, 17:21792 (R;US) 

The demand-side management program development process: 
A utility perspective, 17:21684 (R;US) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

Concluding research report: shell development for electric vehi- 
cles, 17:21765 (R;CH;In German) 

Electric Vehicle Site Operator Program: Year 1 third quarter re- 
port, January 1, 1992—March 31, 1992, 17:21808 (R;US) 

Electric and Hybrid Vehicles Program: Fifteenth annual report to 
Congress for FY 1991, 17:21807 (R;US) 

SIMPLEV: Simplev Electric Vehicle Simulation, 
(CM;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC BRIDGES 
INVERTERS 
TRANSFORMERS 

Electromagnetic pulse (EMP) survey of the Idaho State Emer- 
gency Operating Center, Boise, Idaho, 17:22520 (R;US) 

Evaluation of seismic interactions: Guidelines and application, 
17:21596 (R;US) 

Experimental investigation of steep-front short duration (SFSD) 
surge effects on power systems components, 17:21602 (R;US) 

ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 


17:21809 
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ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICITY 
1992 Conversion Resources Supply Document, 17:21677 (R;US) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 

Development of an electrochemical hydrogen separation de- 
vice, 17:21146 (RA;US) 

Material-deposition processes in the separator of Li-alloy/FeS2 
thermal cells, 17:21615 (R;US) 

ELECTRODES 

Application of photothermal deflection spectroscopy to electro- 
chemical interfaces, 17:21612 (R;US) 

Development of fuel cell power generation technique.: State of 
development of solid electrolyte fuel cells, 17:21703 (IA;JP;In 
Japanese) 

ELECTROLYTES 

Application of photothermal deflection spectroscopy to electro- 
chemical interfaces, 17:21612 (R;US) 

Current status of research and development of molten carbon- 
ate fuel cell power generation system, 17:21704 (IA;JP;In 
Japanese) 

ELECTROMAGNETIC LENSES 
RFQ lens for low energy ion beam focusing, 17:22157 (RA;US) 
ELECTROMAGNETIC RADIATION 
See also COHERENT RADIATION 
GAMMA RADIATION 
LASER RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 
On an electromagnetic vortex in total reflection, 17:22926 (R;XA) 
ELECTROMAGNETIC SURVEYS 

Development of geophysical exploration methods for areas with 
complex topography and geology.: Development of electro- 
magnetic methods, 17:20829 (IA;JP;In Japanese) 

ELECTROMAGNETIC WAVES 

See ELECTROMAGNETIC RADIATION 
ELECTROMIGRATION 

See ELECTROPHORESIS 
ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON ACOUSTIC WAVES 

See ELECTRON PLASMA WAVES 
ELECTRON ATTACHMENT 

Applications of molecules as high-resolution, high-sensitivity 
threshold electron detectors: Final technical report, Novem- 
ber 1988—February 15, 1990, 17:23148 (R;US) 

ELECTRON BEAM ION SOURCES 
X-ray spectroscopy with EBIT, 17:23141 (R;US) 
ELECTRON BEAMS 
Acceleration 

Beam generation with the 4-MV RLA injector and acceleration 
through the ET-2 post-accelerating cavity, 17:22205 (R;US) 

HITMI: Experiments with an electron-beam driven vacuum lin- 
ear induction accelerator, 17:22938 (R;US) 

Induction acceleration module for Maryland pulse compression 
experiment, 17:22351 (RA;US) 

Semi-analytical calculation of accelerating beam in a photo- 
injector cavity, 17:22181 (RA;US) 

Amp Beam Currents 

Pepper-pot emittance meter for low-energy and high-current 

electron beams, 17:23174 (R;IT) 
Beam Monitoring 

Generation, control, and transport of a 19-MeV, 700-kA pulsed 

electron beam, 17:22379 (R;US) 
Beam Ti 

Generation, control, and transport of a 19-MeV, 700-kA pulsed 
electron beam, 17:22379 (R;US) 

Stochastic electron beams in the ion-focused regime, 17:22185 
(RA;US) 


Brightness 
Measurement and simulation of whole beam brightness on the 
ETA-II linear induction accelerator, 17:22188 (RA;US) 
Control 
Generation, control, and transport of a 19-MeV, 700-kA pulsed 
electron beam, 17:22379 (R;US) 
Damping 
Preliminary designs of 1.54 GeV damping ring and bunch com- 
pressor for the JLC, 17:22364 (RA;US) 
Energy 
The energy stabilization for the SLC scavenger beam, 17:22196 
(RA;US) 
Energy Losses 
A scheme to nsate the transient beam loading in TW 
electron linacs, 17:22160 (RA;US) 
Beam loading studies at CEBAF, 17:22161 (RA;US) 
Inelastic Scattering 
Measurement of atomic mean vibration amplitude by EELS of 
high-angle phonon scattered electrons: A novel technique, 
17:23172 (R;US) 
Instability 
Experimental investigations of multi-bunch instability by a trans- 
verse wake field, 17:22203 (RA;US) 
Kev Range 10-100 
Pepper-pot emittance meter for low-energy and high-current 
electron beams, 17:23174 (R;IT) 
instruments 
Pepper-pot emittance meter for low-energy and high-current 
electron beams, 17:23174 (R;IT) 
Orbits 
Orbit correction techniques for a multipass linac, 17:22192 
(RA;US) 
Stabilization 
The energy stabilization for the SLC scavenger beam, 17:22196 
(RA;US) 
Wave Pr 
RADLAC I! high current electron beam propagation experiment, 
17:22965 (R;US) 
ELECTRON CAPTURE 
Competitive and successive reactions in the position cluster and 
energy state of positronium in the liquids, 17:23142 (R;FR;In 
French) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
Electron gun of the accelerator test facility for the JLC, 17:22361 
(RA;US) 
Emittance determination of electron guns by analysis of beam 
profile measurements, 17:22371 (RA;US) 
LAL (Orsay) RF gun simulations and model cavity design, 
17:22344 (RA;US) 
Numerical modelling of the CEBAF electron gun with EGUN, 
17:22343 (RA;US) 
Performance of the 2 MeV microwave gun for the SSRL 150 
MeV linac, 17:22372 (RA;US) 
ELECTRON HOLES 
See HOLES 
ELECTRON MICROPROBE ANALYSIS 
Analysis of individual microscopic particles by means of syn- 
chrotron radiation induced x-ray micro fluorescence, 
17:21938 (R;US) 
ELECTRON MICROSCOPES 
High spatial resolution microanalysis in the analytical electron 
microscope: A tutorial, 17:22494 (R;US) 
ELECTRON PLASMA WAVES 
Resonant interaction of electron waves in semibounded plasma, 
17:23235 (R;UA;In Russian) 
ELECTRON REACTIONS 


Recent and future applications of the shell model in the contin- 
uum, 17:23078 (RA;US) 
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ELECTRON SOURCES 


ELECTRON SOURCES 

Development of polarized electron source using GaAs-AlGaAs 
superlattice, 17:22362 (RA;US) 

Electron diodes and cavity design for the new 4-MeV injector of 
the recirculating linear accelerator (RLA), 17:22345 (RA;US) 

Progress in photoinjectors for linacs, 17:22305 (RA;US) 

ELECTRON SPECTRA 

Program RELAX: A code designed to calculate atomic relax- 

ation spectra of x-rays and electrons, 17:23417 (R;US) 
ELECTRON SPECTROMETERS 

The calibration of spectrometers for Auger electron and X-ray 
photoelectron spectrometers part Il - the determination of the 
electron spectrometer transmission function and the detector 
sensitivity energy dependencies, 17:22449 (R;FR) 

The calibration of spectrometers for Auger electron and X-ray 
photoelectron spectrometers part | - an absolute traceable en- 
ergy calibration for electron spectrometers, 17:22448 (R;FR) 

The calibration of spectrometers for Auger electron and X-ray 
photoelectron spectrometers part Il - the determination of the 
electron spectrometer transmission function and the detector 
sensitivity energy dependencies, 17:22449 (R;FR) 

The calibration of spectrometers for Auger electron and X-ray 
photoelectron spectrometers part | - an absolute traceable en- 
ergy calibration for electron spectrometers, 17:22448 (R;FR) 

ELECTRON TRANSFER 

Photoinitiated electron transfer in multichromophoric species: 
Synthetic tetrads and pentads featuring diquinone moieties: 
Technical progress report, September 1, 1991-30 April 1992, 
17:22013 (R;US) 

ELECTRON-ION COLLISIONS 

Electron impact ionization of lithiumlike ions: Ti'®+, V2, Cr2'+, 
Mn?2+, and Fe?5+, 17:23147 (R;US) 

Muttiphoton processes in scattering and ionization in an intense 
linearly-polarized radiation field, 17:23136 (R;US) 

ELECTRON-NUCLEON INTERACTIONS 

Elimination of power divergences in high-spin interaction mod- 

els and polarization investigations, 17:23046 (R;UA) 
ELECTRON-POSITRON INTERACTIONS 

A study of anomalous WWZ/WW7 couplings at JLC, 17:23045 
(RA;JP) 

Flavor tagging with BB-barz final states, 17:23010 (RA;JP) 

High Energy Accelerator and Colliding Beam User Group: 
Progress report, March 1, 1992—October 31, 1992, 17:22980 
(R;US) 

New leptons, quarks and leptoquarks in high energy e*e~ anni- 
hilation, 17:23033 (R;DE) 

Physics in tt-bar pair productions, 17:23066 (RA;JP) 

Physics issues for the next linear collider, 17:23053 (R;US) 

Recent results form CLEO | and a glance at CLEO Il data, 
17:23050 (RA;US) 

Study of the Yukawa coupling via e*e~ — tt-barZ° and vi~bartt- 
bar, 17:23069 (RA;JP) 

Top quark physics at e*e~ linear colliders, 17:23029 (R;DE) 

ELECTRONIC DATA PROCESSING 

See DATA PROCESSING 


ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 
OSCILLATORS 
POWER SUPPLIES 
RADIO EQUIPMENT 
RESONATORS 
Survey of potential electronic applications of high temperature 
superconductors, 17:23185 (RA;US) 
ELECTRONS 
DOSDAT II-81: Dose-rate conversion factors for external expo- 
sure to photons and electrons, 17:23381 (CM;US) 
On the “circular vacuum noise” in electron storage rings, 
17:22413 (R;XA) 
ELECTROPHORESIS 
The microelectrophoresis method, a method for determination 
of irradiated food, 17:22750 (RA;FR) 
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ELECTROSTATIC ANALYZERS 

Design and calibration of a fast-time resolution charge ex- 

change analyzer, 17:23205 (R;US) 
ELECTROSTATIC LENSES 

710-712, 17:22366 (RA;US) 

Design studies of low energy H~ beam transport with electro- 
static lenses, 17:22309 (RA;US) 

ELEMENT 105 

Chemical properties of element 105 in aqueous solution: Back ex- 

traction from triisooctyl amine into 0.5 m HCI, 17:22017 (R;DE) 
ELEMENT 105 262 

Chemical properties of element 105 in aqueous solution: Back ex- 

traction from triisooctyl amine into 0.5 m HCI, 17:22017 (R;DE) 
ELEMENT 105 263 
Chemical properties of element 105 in aqueous solution: Back ex- 
traction from triisooctyl amine into 0.5 m HCI, 17:22017 (R;DE) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMANOMETERS 
Quality assurance practices for data entry and electronic data 
transfer, 17:22450 (R;US) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 

Preparedness of hazardous materials emergencies in railyards: 
Guidance for railroads and adjacent communities, 17:22907 
(R;US) 

Radiological aspects of nuclear accident scenarios. Volume 1 
real-time emergency response systems post-Chernobyl ac- 
tion, 17:22558 (R;FR) 

Time/loss analysis, 17:23298 (R;US) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMERGENCY RODS 
See SCRAM RODS 
EMISSION 
Towards the development of a global inventory for black carbon 
emissions, 17:22596 (R;US) 

EMITTANCE (BEAM) 

See BEAM EMITTANCE 
EMPLOYEES 

See PERSONNEL 
EMPLOYMENT 

Puget Sound telecommuting demonstration, 17:21658 (R;US) 
EMULSIONS 

See also MICROEMULSIONS 

Study of projectile fragmentation properties in 4° Ar-emuision in- 
teractions at 1.8 A GeV, 17:23116 (R;XA) 

ENDOSTEUM 
See BONE TISSUES 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 

Use of a Fourier deconvolution method in particle size determi- 
nation and use of molecular mechanics in crystal structure 
determinations, 17:22008 (R;US) 

ENERGY ANALYSIS 

Price and non-price effects on the energy substitution of the 
Japanese manufacturing industry, 17:21664 (R;JP;In Japan- 
ese) 

ENERGY CONSERVATION 

Energy education on the move: A national energy education 
survey and case studies of outstanding programs, 17:21803 
(R;US) 

Energy monitoring and control system in public buildings: Final 
report, 17:21756 (1;DK) 

Energy savings in legume canning plants, 17:21784 (R;FR) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

1991 Pacific Northwest loads and resources study, Pacific 
Northwest economic and electricity use forecast: Technical 
appendix: Volume 1, 17:21659 (R;US) 





Computer-aided electricity consumption analysis, 17:21725 
(R;CH;In German) 

Energy consumption series: Development of the 1991 Manufac- 
turing Energy Consumption Survey, 17:21687 (R;US) 

Global warming problem and traffic system, 17:21768 (IA;JP;In 


Monthly energy review, 17:21686 (R;US) 
ENERGY DEMAND 

Natural gas in the EEC domestic sector: industrial structure anal- 

ysis and demand modelization, 17:20920 (R;FR;In French) 
ENERGY EFFICIENCY 

Performing impact evaluations in industrial retrofit: The Energy 
Savings Plan Program, 17:21802 (R;US) 

Research projects in residential technology, 17:21717 (R;US) 

ENERGY EFFICIENCY STANDARDS 

An automated tool for evaluating compliance and providing as- 
sistance with building energy standards during design, 
17:21761 (R;US) 

ENERGY EXPENSES 
Game theoretic analysis of incentive rates for customers with 
self-generation, 17:21675 (R;JP;In Japanese) 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY POLICY 

Development of commercialization technology of the industrial 
use solar system.: Research of elementary technology (de- 
velopment of highly efficient and low cost type solar energy 
collector for medium temperature), 17:21223 (IA;JP;in Japan- 
ese) 

Development of commercialization technology of the photo- 
voltaic power generation system.: Research to make the 
manufacturing technique of amorphous solar cells practical 
use (high quality manufacturing technique and high integra- 
tion technique), 17:21198 (IA;JP;in Japanese) 

Energy strategy in the U.S., alternative motor fuels, and global 
environment, 17:21636 (IA;JP) 

NEDO fuel/storage technology subcommittee (11th business re- 
porting conference), 17:21604 (1;JP;in Japanese) 

ENERGY SOURCES 
See also NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

Air quality analysis and related risk assessment for the 
Bonneville Power Administration's Resource Program: Envi- 
ronmental impact statement, 17:21647 (R;US) 

Energy systems Diagnosis in developing countries, 17:21631 
(R;FR;In French) 

Monthly energy review, 17:21686 (R;US) 

ENERGY STORAGE 

NEDO fuel/storage technology subcommittee (11th business re- 

porting conference), 17:21604 (1;JP;in Japanese) 
ENERGY STORAGE SYSTEMS 

Development of super heat pump energy accumulation system.: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;in Japanese) 

ENERGY SUPPLIES 
Develpoment of a historical (urban) information system for the 
reseach project on electrification and urban development in 
southwest German towns from 1880 to 1935, 17:21682 
(R;DE;In German) 
Modelization of hydrocarbon supply, 17:20899 (R;FR;In French) 
ENGINEERED SAFETY SYSTEMS 

See also CONTAINMENT SYSTEMS 

Short course on system safety analysis, 17:23307 (R;US) 
ENGLAND 

See UNITED KINGDOM 
ENHANCED RECOVERY 

See also MICROBIAL EOR 

Carbon Dioxide Injection 

Enhanced oil recovery.: Field pilot test on COz2 flood, 17:20868 
(IA;JP;In Japanese) 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;In Japanese) 


ENVIRONMENT 


Data Acquisition 
Basic research on production technology (collaborative R and D 
with private companies), 17:20884 (IA;JP;In Japanese) 
Electromagnetic Surveys 
Electromagnetic oil fied mapping for improved process monitor- 
ing and reservoir characterization: A poster presentation, 
17:20855 (R;US) 


nt Planning 
International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of indonesia, 
17:20870 (IA;JP;in Japanese) 
Field Tests 
Heavy oil EOR technology.: Well completion techniques for 
EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of indonesia, 
17:20870 (1A;JP;In Japanese) 
Microemulsion Flooding 
International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of Indonesia, 
17:20870 (IA;JP;In Japanese) 
Monitoring 
Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization 
(feasibility study on EOR monitoring in Ikiztepe oil field, 
Turkey) (collaborative R and D with private companies), 
17:20835 (IA;JP;in Japanese) 
Natural Gas 
Basic research on production tech (collaborative R and D 
with private companies), 17:20884 (IA;JP;in Japanese) 
Oll Yields 
Enhanced oil recovery.: Field pilot test on CO>2 flood, 17:20868 
(IA;JP;in Japanese) 


Basic research on production technology (collaborative R and D 
with private companies), 17:20884 (IA;JP;in Japanese) 

Enhanced oil recovery.: Field pilot test on CO>2 flood, 17:20868 
(IA;JP;In Japanese) 

Pilot Plants 

International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of Indonesia, 
17:20870 (IA;JP;in Japanese) 

Stainless Steels 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
Steam Injection 

Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization 
(feasibility study on EOR monitoring in Ikiztepe oil field, 
Turkey) (collaborative R and D with private companies), 
17:20835 (IA;JP;in Japanese) 

Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization (joint 
reserach with UNOCAL on EOR monitoring), 17:20861 
(IA;JP;in Japanese) 

Heavy oil EOR technology.: Well completion techniques for 
EOR field pilot test, 17:20865 (IA;JP;in Japanese) 

International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of Indonesia, 
17:20870 (IA;JP;in Japanese) 


Enhanced oil recovery.: Field pilot test on COz2 flood, 17:20868 
(IA;JP;In Japanese) 
Well Stimulation 
Well stimulation tec! .. Field experiment of massive hy- 
draulic fracturing, 17:20863 (IA;JP;In Japanese) 
ENHANCED RECOVERY (BIOLOGICAL) 
See BIOLOGICAL RECOVERY 
ENVIRONMENT 
A better knowledge of the European environment for its better 
management: The CORINE programme 1985-1990, 
17:21640 (IA;DK) 
Brookhaven National Laboratory site environmental report for 
calendar year 1990, 17:22537 (R;US) 
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ENVIRONMENT 


EnviroTRADE: A technical perspective on the development of 
an information system providing data on environmental tech- 
nologies and needs worldwide, 17:21060 (R;US) 

Environmental Sciences Division annual progress report for pe- 
riod ending September 30, 1991, 17:22533 (R;US) 

Environmental monitoring for the DOE coolside and LIMB 
demonstration extension projects: Quarterly report for the pe- 
riod of February, March and April 1991, 17:20784 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 6, Chapter D, Appendices D4—D13: Revision 
1.0, 17:20992 (R;US) 

Workshop for automobiles and global environment problems, 
17:21766 (I;JP;in Japanese) 

ENVIRONMENTAL EXPOSURE PATHWAY 

A preliminary assessment of the radiological impact of the Cher- 
nobyl reactor accident on the population of the European 
Community, 17:22824 (R;FR) 

Contaminant pathway analysis and health risk assessment of 
the Metallurgical Laboratory Basin, 17:21053 (R;US) 

ENVIRONMENTAL IMPACT STATEMENTS 

Employment and land-use impacts or resource program ele- 

ments, 17:21648 (R;US) 
ENVIRONMENTAL IMPACTS 

1992 Columbia River salmon flow measures Options Analy- 
sis/EIS: Appendices, 17:22719 (R;US) 

Internalizing environmental costs: A survey of progress in 
estimating the external environmental costs of electricity pro- 
duction and a review of market-based policies to incorporate 
them, 17:21637 (R;FR) 

Proceedings: National conference on environmental externali- 
ties, 17:21634 (R;US) 

ENVIRONMENTAL MATERIALS 

Mobile instrumentation platform and robotic accessory for real- 

time screening of hazardous waste, 17:22652 (R;US) 
ENVIRONMENTAL POLICY 

Combustion Engineering Integrated Coal Gasification Combined 
Cycle Repowering Project, Clean Coal Technology Program: 
Environmental Assessment, 17:20642 (R;US) 

Environmental concerns in blind shaft drilling and Environmental 
Restoration Programs, 17:22627 (R;US) 

Steam pliant ash disposal facility and industrial landfill at the 
Y-12 Plant, Anderson County, Tennessee: Environmental As- 
sessment, 17:21781 (R;US) 

ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 
Annual Report 89. Environment Institute, 17:22560 (R;FR) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 


ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
RUNOFF 

Field-scale experiments on 3-dimensional multi-region transport 
of tracers at Melton Branch, 17:22626 (RA;US) 

Intermediate-scale experiments on 1-dimensional multi-region 
transport of tracers at Melton Branch, 17:22625 (RA;US) 

Investigative strategy to determine the extent and rate of con- 
taminant transport in a strike-dominated karstic flow system, 
17:22608 (RA;US) 

Studies of the physico-chemical properties on the transuranian 
elements in connection with the migration phenomenon in the 
geosphere. Task 3 Characterization of radioactive waste 
forms. A series of final reports (1985-89), 17:21018 (R;FR) 

ENZYMES 

Methane to liquid, 17:20917 (R;US) 
EPIPHYSIS (BONES) 

See BONE TISSUES 
EPITHELIUM 

Understanding mechanisms of carcinogenesis using rat tracheal 
epithelial cells in vitro, 17:22814 (R;US) 

EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
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EQUIPMENT 
See also CONTROL EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
FIELD PRODUCTION EQUIPMENT 
MACHINERY 
MATERIALS HANDLING EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
Development of machinery and materials for plant, 17:20758 
(IA;JP;In Japanese) 
Development of machinery and materials for plant.: Develop- 
ment of slurry letdown-valves, 17:20750 (IA;JP) 
Nuclear instrumentation responsibilities, Building 777-M, 
17:22517 (R;US) 
UNS YMSCP QA support task: Quarterly technical progress re- 
port, January 1, 1991—June 30, 1991, 17:20974 (R;US) 
EROSION 
Freihoelser Forst Local Training Area Demonstration Project: 
Prescription development and installation, 17:22599 (R;US) 
ERYTHRITOL 
Thermal storage media, 17:21248 (RA;US) 


ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Biodosimetry of ionizing radiation in humans using the gly- 
cophorin A genotoxicity assay, 17:22897 (R;US) 
ESTERS 
See also POLYESTERS 
Materials compatibility and lubricants research on CFC- 
refrigerant substitute: Miscibility of lubricants with refrigerants: 
Quarterly report, 6 February 1992-31 March 1992, 17:21907 
(R;US) 
ESTUARIES 
A long-term study on current and suspended matter in the Elbe 
estuary, 17:22725 (R;DE;In German) 
SEDONE: A computer code for simulating tidal-transient, 
17:23382 (CM;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


ETHANAL 
See ACETALDEHYDE 
ETHANE 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds from alkane-vapour/air 
mixtures with radioiodine in the radiation field, 17:22015 
(R;DE;in German) 

ETHANOL 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (wood based total system), 17:21159 
(IA;JP;in Japanese) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1991- 
February 1992, 17:20742 (R;US) 

High pressure synthesis gas conversion: Task 1, System con- 
struction, 17:20737 (R;US) 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds in alkene, alkanol as well as 
benzene-vapour/air mixtures with radioiodine in the radiation 
field, 17:22016 (R;DE;In German) 

The effect of chemical additives on the synthesis of ethanol: Fi- 
nal technical report, September 15, 1987—March 15, 1992, 
17:20708 (R;US) 

ETHANOL FUELS 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (wood based total system), 17:21159 
(IA;JP;in Japanese) 

ETHANOL PLANTS 

A project to improve the capabilities of minorities in energy fields 
and a cost benefit analysis of an ethyl alcohol plant, 17:21177 
(R;US) 





ETHERS 


Design of a high activity and selectivity alcohol catalyst: Fifth 
quarterly report, August 7, 1991-November 7, 1991, 
17:20735 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Annual 
report of overall schedule and cost plan, September 25, 
1990—December 31, 1991, 17:20730 (R;US) 

ETHINE 

See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See ETHERS 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLALDEHYDE 

See ACETALDEHYDE 
ETHYLENE 

Combustion Research Program: Flame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds in alkene, alkanol as well as 
benzene-vapour/air mixtures with radioiodine in the radiation 
field, 17:22016 (R;DE;in German) 

Non-CH,, non-CO. carbon emission from landscape surfaces, 
17:22538 (RA;US) 

ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
EUROPEAN COMMUNITIES 
Annual Report 1990, 17:23302 (R;FR) 
EUROPIUM COMPOUNDS 

Study of the interactions between organic matter and 

transuranic elements, 17:21011 (R;FR) 
EVACUATED TUBE COLLECTORS 
Advanced evacuated tubular concentrator research: Final report, 
September 30, 1985—February 28, 1991, 17:21238 (R;US) 

EVAPORATION 

Natural cooling techniques, 17:21739 (RA;FR) 
EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EXCAVATORS 

See EARTHMOVING EQUIPMENT 
EXCHANGE (CHARGE) 

See CHARGE EXCHANGE 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCRETION ANALYSIS 

See PERSONNEL MONITORING 
EXHAUST GASES 

Alkali sorber (RABSAM), 17:20688 (RA;US) 
EXPERIMENTAL BREEDER REACTOR-2 

See EBR-2 REACTOR 
EXPERIMENTAL DATA 

Research and development of coal hydrogasification technol- 

ogy, 17:20762 (IA;JP;in Japanese) 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 

CASE products for knowledge based systems design and devel- 
opment in ada, 17:23321 (RA;US) 

Conceptual Programming, 17:23324 (RA;US) 

Concurrent processing environments for distributed intelligent 
control systems, 17:23314 (RA;US) 

The G2 real-time expert system, 17:23326 (RA;US) 

EXPLOSIVE FRACTURING 

The influence of damping on computer simulations of rock mo- 

tion, 17:20925 (R;US) 


EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 
Computer vision for locating buried objects, 17:22513 (R;US) 
Development of a teleoperated backhoe for buried waste exca- 
vation, 17:22029 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTERNAL IRRADIATION 
External exposure from airborne radionuclides, 
(RA;FR) 
External exposure from deposited radionuclides, 17:22834 
(RA;FR) 
The modelling of external exposure and inhalation pathways in 
COSYMA, 17:22837 (RA;FR) 
EXTRACTION (HEAT) 
See HEAT EXTRACTION 
EXTRACTION COLUMNS 
DIAPASON: a continuous process supervision system, 
17:21616 (R;FR;In French) 
Scale up in diameter of pulse column (axial mixing and industrial 
experience), 17:22027 (R;FR) 
EYES 
Comparative radiation-induced effects in bone and ocular tissue 
by Ra and Sr exposure to Beagles in lifetime studies, 
17:22884 (RA;US) 


17:22833 
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F CODES 
FEMWATERBLT: Water or waste transport in soil, 17:23390 
(CM;US) 
FEP 4.0: Fault-tree, Event tree, & P&ID Editors, 17:23391 
(CM;US) 
FABRIC FILTERS 
An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, October 
1—November 30, 1989, 17:20791 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURE MODE ANALYSIS 
FEP 4.0: Fault-tree, Event tree, & P&iD Editors, 17:23391 
(CM;US) 
FALLOUT DEPOSITS 
Assessment of exposures to 'S'| in the continental United 
States resulting from the Nevada atmospheric nuclear tests, 
17:22831 (RA;FR) 
Decontamination in the urban area, 17:22832 (RA;FR) 
ition on urban surfaces and subsequent weathering, 
17:21355 (RA;FR) 
External exposure from deposited radionuclides, 17:22834 
(RA;FR) 
Ingress of radioactive material into dwellings, 17:22836 (RA;FR) 
Methods and codes for assessing the off-site consequences of 
nuclear accidents. Volume 1, 17:22561 (R;FR) 
Resuspension following Chernobyl, 17:21356 (RA;FR) 
The importance of deposition to skin in accident consequence 
assessments, 17:22835 (RA;FR) 
The modelling of external exposure and inhalation pathways in 
COSYMA, 17:22837 (RA;FR) 
FALLOUT PARTICULATES 
See PARTICLES 
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FARADAY GENERATORS 


FARADAY GENERATORS 
See MHD GENERATORS 
FARM ANIMALS 
See DOMESTIC ANIMALS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also ACTINIDE BURNER REACTORS 
FBR TYPE REACTORS 
FCA REACTOR 
FFTF REACTOR 
IFR REACTOR 
Method and code for fuel reloading optimization in transfer 
regime of fast reactor operation, 17:21369 (RA;US) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 
FATTY ACIDS 

See CARBOXYLIC ACIDS 
FAULT TOLERANT COMPUTERS 

Computing with faulty shared memory, 17:23414 (R;US) 
FAULT TREE ANALYSIS 

FEP 4.0: Fault-tree, Event tree, & P&ID Editors, 17:23391 

(CM;US) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
RAPSODIE REACTOR 

FBR code designs leading to low sodium void worth, 17:21373 

(RA;US) 
FCA REACTOR 
Benchmark physics experiment of metallic-fueled LMFBR at 
FCA, 17:21378 (RA;US) 
FEDERAL ASSISTANCE PROGRAMS 
See US FEDERAL ASSISTANCE PROGRAMS 
FEDERAL REGION | 
See USA 
FEDERAL REGION Ii 
See USA 
FEDERAL REGION Ill 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION V 
See USA 
FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 

An aerial radiological survey of Naturita, Colorado and surround- 
ing area: Date of survey: September 1981, 17:22635 (R;US) 

An aerial radiological survey of Slick Rock, Colorado, and sur- 
rounding area: Date of survey: September 1981, 17:22636 
(R;US) 

An aerial radiological survey of the Durango, Colorado uranium 
mill tailings site and surrounding area: Date of survey: August 
1980, 17:22639 (R;US) 

An aerial radiological survey of the area surrounding the Gunni- 
son Mill site, Gunnison, Colorado: Dates of survey: 
November 1979 and August 1980, 17:22638 (R;US) 

An aerial radiological survey of the area surrounding the 
Maybell mill site, Maybell, Colorado: Date of survey: Octo- 
ber/November 1980, 17:22637 (R;US) 

An aerial radiological survey of the area surrounding the Rifle 
Mill sites, Rifle, Colorado, 17:22634 (R;US) 

FEED MATERIALS PRODUCTION CENTER 

Controlling surface runoff from radiological and mixed waste stor- 
age pits at a US Department of Energy facility, 17:21022 (R;US) 

MAWS: A development program and demonstration to reduce 
vitrification remediation treatment costs, 17:21024 (R;US) 

Remediation status at the Fernald Environmental Management 
Project, 17:21023 (R;US) 

The proposed fixation of sludge in cement at the Feed Materials 
Production Center, 17:21102 (RA;US) 
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Uranium in soils integrated demonstration: 
17:21025 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
The Fermilab Linac Upgrade, 17:22239 (RA;US) 
FERMILAB COLLIDER DETECTOR 
B-physics at CDF, 17:23051 (RA;US) 
FERMILAB TEVATRON 
Prospects for tunes near the integer at the Fermilab PBAR-P 
Collider, 17:22155 (R;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
On the measurement of time-dependent quantum phases, 
17:22924 (R;XA) 
FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE 
Application of linear magnetic loss model of ferrite to induction 
cavity simulation, 17:22530 (RA;US) 
FERRITES 
Lab-scale sorbent development, 17:20693 (RA;US) 
METC in-house hot gas desulfurization research, 17:20695 
(RA;US) 
Sulfur capture mechanisms, 17:21964 (RA;US) 
FERRITIC STEELS 
Recent improvements in size effects correlations for DBTT and 
upper shelf energy of ferritic steels, 17:23274 (R;US) 
FERROCYANIDES 
Hanford ferrocyanide waste chemistry and reactivity preliminary 
catalyst and initiator screening studies, 17:21048 (R;US) 
FERROMAGNETIC MATERIALS 
A self consistent generalized model for the calculation of minor 
loop excursions in the theory of hysteresis, 17:22954 (R;US) 
Study contribution of low temperature properties of KTaO 
based compounds by thermal and dielectric measurements, 
17:23163 (R;FR;In French) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FEYNMAN DIAGRAM 
Differential equations method - new technique for massive 
Feynman diagrams calculation, 17:23003 (R;UA) 
Some technical problems in calculating Feynman amplitudes, 
17:23065 (RA;JP) 
FEYNMAN PATH INTEGRAL 
The class of the paths in the Feynman path integral on the 
phase space, 17:22923 (R;XA) 
FFTF REACTOR 
Calculation of the Fast Flux Test Facility fuel pin tests with the 
WIMS-E and MCNP codes, 17:21368 (RA;US) 
FIBERGLASS 
Numerical analysis of heat transfer by conduction and natural 
convection in loose-fill fiberglass insulation—effects of convec- 
tion on thermal performance, 17:21759 (R;US) 
FIBERS 
Radiation effects on wavelength shifting fibers used with liquid 
scintillators, 17:21903 (R;US) 
FIBROBLASTS 
Laser: study of the oncogenic expression after exposure to a 
very short pulsed laser radiation at 1064 nm, 17:22878 
(RA;FR;in French) 
FIELD OFFICES 
See US DOE FIELD OFFICES 
FIELD PRODUCTION EQUIPMENT 
Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil fild development system, 
17:20891 (IA;JP;in Japanese) 


1992 update, 





FIELD TESTS 
Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir, 17:22910 (IA;JP;iIn 
Japanese) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
Modified black holes in two dimensional gravity, 17:22998 (R;XA) 
FIELD-REVERSED THETA PINCH DEVICES 
The Large s FRC Experiment (LSX): Final report, 17:23249 
(R;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENTS 
Processing aersols and filaments in a TMo;9 microwave cavity 
at 2.45 GHz, 17:21924 (R;US) 
FILM BOILING 
The effect of surface gas injection on film boiling heat transfer, 
17:22055 (R;US) 
FILM DOSIMETRY 
Photographic film personnel dosimetry: Technical and reliability 
requirements, 17:22822 (RA;IT;In Italian) 
FILMS 
See also SOLAR CONTROL FILMS 
SUPERCONDUCTING FILMS 
THIN FILMS 
Stress and phase transformation phenomena in oxide films, 
17:21896 (R;US) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
Ceramic fiber-ceramic matrix hot-gas filters, 17:20690 (RA;US) 
Long-term durability testing of ceramic cross-flow filters, 
17:20681 (RA;US) 
METC in-house particulate cleanup program, 17:20698 (RA;US) 
Pilot-scale testing of hot-gas cleanup systems, 17:20687 (RA;US) 
Subpilot-scale gasifier evaluation of cross-flow filters, 17:20680 
(RA;US) 
Thermal/chemical degradation of ceramic candle filter materials, 
17:20683 (RA;US) 
Thermal/chemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 
FINANCIAL ASSISTANCE 
Semiannual report to Congress on Inspector General audit re- 
ports, October 1, 1991—March 31, 1992, 17:23296 (R;US) 
FINANCIAL MANAGEMENT 
See US DOE PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See PATTERN RECOGNITION 
FINITE ELEMENT METHOD 
FEHMN 1.0: Finite element heat and mass transfer code: Revi- 
sion 1, 17:21031 (R;US) 
FINLAND 
Geophysical investigations in the Veitsivaara area, Finland sum- 
mary report, 17:22674 (R;Fl) 
Radioactivity of sludge in Finland in 1988-1990: Supplement 5 
to Annual Report SYUK-A89, 17:22662 (R;Fl) 
FIREDAMP 
See METHANE 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
High heat flux and plasma-surface interactions for 
next devices, 17:23282 (R;US) 
Implanted He retention and release from boronized layers, 
17:23278 (R;US) 
Laboratory studies of spectroscopic markers for the characteri- 
zation of surface erosion by plasmas, 17:23277 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report period ending June 30, 
1991, 17:20732 (R;US) 


FLOW (BLOOD) 


The development of precipitated iron catalysts with improved 
Stability: Technical progress report No. 10, December 16, 
1989—April 31, 1990, 17:20707 (R;US) 

FISH CULTURE 

See FISHERIES 
FISH HATCHERIES 

See FISHERIES 
FISH LADDERS 

See FISH PASSAGE FACILITIES 
FISH LIFTS 

See FISH PASSAGE FACILITIES 
FISH LOCKS 

See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 

Umatilla River Basin Anadromous Fish Habitat Enhancement 
Project: Annual report, 1990, 17:21184 (R;US) 

FISHERIES 
Use of a fish bioenergetics model to evaluate effects of dis- 
solved oxygen mitigation at Norris Dam, 17:21178 (RA;US) 
FISHES 
See also ANADROMOUS FISHES 
TROUT 

Availability of sediment-bound mercury for methylation and 
bioaccumulation in a mercury-contaminated aquatic system - 
A corral study, 17:22708 (RA;US) 

Use of a fish bioenergetics model to evaluate effects of dis- 
solved oxygen mitigation at Norris Dam, 17:21178 (RA;US) 

FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSION FRAGMENTS 
A fragment separator at LBL for beta-NMR experiment, 
17:22471 (R;US) 
FISSION NEUTRONS 
See also PROMPT NEUTRONS 
ical models for calculation of fission neutron spectra, 
17:23132 (RA;JP) 
FISSION PRODUCT RELEASE 

LEAF: Computer program to calculate fission product release, 
17:23379 (CM;US) 

MELCOR 1.8.1 assessment: ACRR source term experiments 
ST-1/ST-2, 17:21457 (R;US) 

TRAC-PF1 code assessment using OECD LOFT LP-FP-1 ex- 
periment, 17:21575 (R;US) 

The CEC research programme on methods for assessing the 

impact of accidents (Maria), 17:22562 (RA;FR) 

The choice of atmospheric dispersion model and meteorological 
sampling scheme for use in accident consequence assess- 
ment, 17:22567 (RA;FR) 

Thermal-hydraulic post-test analysis of OECD LOFT LP-FP-2 
experiment, 17:21574 (R;US) 

Thermochemical data acquisition - Reactor safety programme 
1988-1991, 17:21628 (R;FR) 

FISSION PRODUCTS 

DASH-FP: A multi 
fusion, 17:23387 (CM;US) 

Review of fission produce capture measurements at the Oak 
Ridge Electron Laser Accelerator (ORELA), 17:23107 (R;US) 

The Oklo phenomenon as an analogue of radioactive waste dis- 
posal. A review, 17:21005 (R;FR) 

FISSION YIELD 
ENDF/B yield evaluation for 1992: Methods and content, 
17:23125 (R;US) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLASKS 
See CASKS 
FLAVOR MODEL 
Heavy quark symmetry at large recoil: The case of baryons, 
17:23034 (R;DE) 
FLORENCE OIL 
See OLIVE OIL 
FLOW (BLOOD) 
See BLOOD FLOW 


time-dependent concentration dif- 
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FLOW (FLUID) 


FLOW (FLUID) 

See FLUID FLOW 
FLOW CYTOMETERS 

See CELL FLOW SYSTEMS 
FLOW MODELS 

Monte Carlo particle simulation of low-density fluid flow on 
MIMD supercomputers, 17:23158 (R;US) 

Report on stages 3 and 4: testing of coupled chemical transport 
models, 17:21019 (R;FR) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on primary migration of oil, 17:20903 
(IA;JP;in Japanese) 

System 3. A three dimensional hydrodynamical model. Vol. 5: 
Turbulence modelling, 17:22070 (1;DK) 

Turbulent gas-particle flow, 17:22054 (R;DK) 

FLOWMETERS 

Two-component flow study in large-diameter horizontal pipe, 
17:21511 (R;US) 

Use of electromagnetic borehole flowmeter to delineate ground- 
water producing fractures, 17:22603 (RA;US) 

FLUE GAS 

Comparative study of the reactions of metal oxides with SO. 
and H2S, 17:20689 (RA;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 1, October-December 1991, 17:20797 
(R;US) 

Electro-catalytic reduction of NOx, 17:20785 (R;US) 

Healy clean coal project: Quarterly technical progress report 
No. 4, October-December 1991, 17:20792 (R;US) 

Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NO,) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 6, October-December, 1991, 
17:20790 (R;US) 

Integrated dry NO,/SO.2 emissions control system: Quarterly re- 
port No. 3, July 1—September 30, 1991, 17:20796 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Volume 2, Duct spray dry- 
ing: Final report, 17:20788 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Volume 1, Dry sorbent in- 
jection: Final report, 17:20787 (R;US) 

) Trace component assessment of MHD effluents, 17:21698 (R;US) 
FLUID FLOW 
See also HYPERSONIC FLOW 
LIQUID FLOW 
MULTIPHASE FLOW 
SOLIDS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

1992 Columbia River salmon flow measures Options Analy- 
sis/EIS, 17:22718 (R;US) 

A ground water flow model for the A/M Area of the SRS, 
17:22673 (R;US) 

Automatic differentiation applied to unsaturated flow - ADOL-C 
case study, 17:23311 (R;US) 

Development of hot water utilizing power plant.: Development of 
minable fluid increasing technology, 17:21257 (IA;JP;In 
Japanese) 

Feasibility of in situ stripping of volatile organic compounds at 
the Savannah River Site: Preliminary modeling of a pair of 
horizontal wells: Environmental Technology Program, 
17:22668 (R;US) 

Monte Carlo particle simulation of low-density fluid flow on 
MIMD supercomputers, 17:23158 (R;US) 

RELAPS5 assessment on direct-contact condensation in horizon- 
tal cocurrent stratified flow, 17:21588 (R;US) 

The assessment of RELAP5/MOD2 against IVO loop seal tests, 
17:21591 (R;US) 

FLUID MECHANICS 

See also HYDRAULICS 

A modular code supervisor, 17:21407 (RA;US) 

CAVEAT: A computer code for fluid dynamics problems with 
large distortion and internal slip: Revision 1, 17:23155 (R;US) 
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FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED HEAT EXCHANGERS 

Atmospheric fluid bed cogeneration air heater experiment: Task 

1.3, ASME Code certification testing, 17:21296 (R;US) 
FLUIDIZED BED REACTORS 

Thermofiuid-neutronic stability of the rotating, fluidized bed, 

space-power reactor, 17:21383 (RA;US) 
FLUIDIZED BEDS 

Employment and land-use impacts or resource program ele- 

ments, 17:21648 (R;US) 
FLUIDIZED-BED COMBUSTORS 

Alkali sorber (RABSAM), 17:20688 (RA;US) 

Atmospheric fluid bed cogeneration air heater experiment: Ma- 
terial evaluations: Task 8, Observe, reduce and review test 
data, 17:21297 (R;US) 

Atmospheric fluid bed cogeneration air heater experiment: Ma- 
terials evaluation for an in-bed heater exchanger to heat air to 
1500°F (816°C): Task 8, Observe, reduce and review test 
data, 17:21298 (R;US) 

Atmospheric fluid bed cogeneration air heater experiment: Test 
data analysis and materials evaluation, Volume 1: Task 8: 
Observe, reduce and review test data, 17:21299 (R;US) 

Atmospheric fluidized bed cogeneration generic studies and air 
heater experiment: Final report, Executive summary, 
17:21300 (R;US) 

Second-generation PFBC systems research and development, 
17:20808 (RA;US) 

FLUORESCENCE SPECTROSCOPY 

Study on lifetime specific, laser-induced ultrafast fluorescence 
detection in the time and frequency domain for in-situ environ- 
mental analysis of organic pollutants, 17:21952 (R;DE) 

FLUORIMETRY 

See FLUORESCENCE SPECTROSCOPY 
FLUX (NEUTRON) 

See NEUTRON FLUX 
FLY ASH 

Hydrothermal reactions of fly ash: [Progress report], October 1, 
1991—December 31, 1991, 17:20799 (R;US) 

Investigation on the utilization of coal fly ash as amendment to 
compost for vegetation in acid soil: Technical terminal report, 
17:21309 (R;US) 

Preliminary summary of results of the 2000-hour POC tests of 
Illinois No. 6 coal, 17:21699 (R;US) 

Research and development of coal gasification technologies, 
17:20755 (IA;JP;in Japanese) 

FOAMS 

Field verification of CO2-foam: Second annual report, October 
1, 1990-September 30, 1991, 17:20858 (R;US) 

SUPRI Heavy Oil Research Program, SUPRI TR 85: Annual re- 
port, October 1, 1990—September 30, 1991, 17:20857 (R;US) 

Simple shearing flow of a 3D foam, 17:21932 (R;US) 

FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOCUSSED LOGGING 
See RESISTIVITY LOGGING 
FOG (SPRAYS) 
See SPRAYS 
FOLIAGE 
See LEAVES 
FOOD 
See also ANIMAL FEEDS 
MEAT 
MILK 

Considerations for the development of regulations for the con- 
trol of the importation of irradiated agri-food products, 
17:22806 (RA;XA) 

Detection of irradiation induced modifications in foodstuff DNA 
using °2p post-labelling, 17:22761 (RA;FR) 

Exports of food products from the Latin American and 
Caribbean region with specific reference to items which food 
irradiation could be considered, 17:22804 (RA;XA) 











Feasibility of cobalt-60 irradiation of perishable food products, 
17:22801 (RA;XA) 

Harmonization of regulatiors on food irradiation in the Americas: 
Proceedings of an inter-American meeting held in Orlando, 
Florida, USA, 27 November - 1 December 1989, 17:22793 
(R;XA) 

Need for harmonization of legislations on food irradiation: Sum- 
mary, 17:22802 (RA;XA) 

Radioactivity of foodstuffs in Finland in 1987-1988: Supplement 
4 to the Annual Reports STUK-A74 and STUK-A89, 17:22810 
(R;Fl) 

The impact of consumer acceptance on trade in irradiated food, 
17:22794 (RA;XA) 

The impact of processing on the contamination of foodstuffs, 
17:22570 (RA;FR) 

FOOD CHAINS 

Dacfood: a knowledge-based system for decision support in case 
of radiological contamination of foodstuffs, 17:22838 (RA;FR) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:22858 (R;US) 

Progress report, Working Group 7.1 on Environmental Trans- 
port, US- USSR Joint Coordinating Committee on Civilian 
Nuclear Reactor Safety, 17:22664 (R;US) 

The impact of food movement between production and con- 
sumption on ingestion doses, 17:22644 (RA;FR) 

The modelling of the ingestion pathway in COSYMA, 17:22572 
(RA;FR) 

Underlying data for derived emergency reference levels. Post- 
Chernobyl action, 17:22748 (R;FR) 

FOOD IRRADIATION 
See FOOD PROCESSING 
IRRADIATION 
FOOD PROCESSING 
Biological Radiation Effects 

Introduction on microbiological and biological methods and their 
possible combination with other analytical techniques for the 
detection of irradiated food, 17:22753 (RA;FR) 

Comperative Evaluations 

Comparison of electric and gas cookers, 17:21755 (1;DK;in Dan- 

ish) 
Detection 

Detection of irradiated potatoes by conductivity measurements, 
17:22770 (RA;FR) 

Determination of o-tyrosine in irradiated chicken, 17:22780 
(RA;FR) 

GC and GC-MS studies of the effects of gamma-irradiation on 
olive oil and chicken skin tissue fat, 17:22777 (RA;FR) 

Food 

The effect of irradiation on the DNA of cauliflower, 17:22751 

(RA;FR) 
Gamma Radiation 

Radiation induced oxidation of phenylalanine, 17:22778 (RA;FR) 

irradiation 

A first attempt of identifying irradiated foods via the detection of 
DNA damages with GC-MS, 17:22762 (RA;FR) 

Alterations in mitochondrial DNA: a technique for the detection 
of irradiated BEEF, 17:22758 (RA;FR) 

Chemical methods for the detection of irradiated food, 17:22776 
(RA;FR) 

Detection of irradiated food by differential scanning calorimetry, 
17:22769 (RA;FR) 

Determination of o-tyrosine in irradiated chicken, 17:22780 
(RA;FR) 

Development of DNA elution method to detect irradiated food- 
stuff, 17:22759 (RA;FR) 

Evaluation of the limulus amoebocyte lysate test in conjunction 
with a gram negative bacterial plate count for detecting irradi- 
ation of chicken, 17:22763 (RA;FR) 

Histochemical and biochemical recognition of irradiated tissues, 
17:22764 (RA;FR) 

Identification of irradiated chicken by GC/MS determination of 
radiation-induced volatile from the lipids, 17:22774 (RA;FR) 

Identification of irradiated oils by analysis of the volatile radio- 
induced hydrocarbons, 17:22775 (RA;FR) 


FOSSIL-FUEL POWER PLANTS 


In vitro biological test of resistance to oxidation: application to 
identification of irradiated food, 17:22765 (RA;FR) 

Introduction to DNA methods, 17:22757 (RA;FR) 

Mass spectrometry, a tool for the detection of irradiated foods, 
17:22779 (RA;FR) 

Photostimulated luminescence (PSL): A new approach to identi- 
fying irradiated foods, 17:22772 (RA;FR) 

Physical methods for detection of irradiated foods: introduction, 
17:22766 (RA;FR) 

Some comments on the use of TL techniques for the determina- 
tion of doses in irradiated foodstuff, 17:22771 (RA;FR) 

The detection of irradiated food based on modifications to DNA, 
17:22760 (RA;FR) 

The detection of irradiated food using chemical methods of anal- 
ysis, 17:22773 (RA;FR) 

The detection of irradiated foods using the direct epifluorescent 
filter technique, 17:22755 (RA;FR) 

The microelectrophoresis method, a method for determination 
of irradiated food, 17:22750 (RA;FR) 

Use of differential scanning calorimetry (DSC) for the identifica- 
tion of irradiated poultry meat, 17:22768 (RA;FR) 

Use of flow cytometry for the possible identification of radio- 
induced changes in DNA of animal cells, 17:22752 (RA;FR) 
Use of radiosensitivity to identify irradiated fresh poultry prod- 

ucts, 17:22756 (RA;FR) 

Viscosity measurements - a comprehensive overview on the 
method and its applicability for the identification of irradiated 
foodstuffs, 17:22767 (RA;FR) 

Control 

FSIS requirements for importing irradiated foods into the United 

States of America, 17:22798 (RA;XA) 


Regulations 


Regulations on irradiation as a quarantine treatment in the 
United States of America: Summary, 17:22805 (RA;XA) 


FOODSTUFFS 


See FOOD 


FORECASTING 


GPS satellite orbit determination using pseudorange data: ex- 
periments and results, 17:21771 (R;JP) 


FORESTS 


A land use/land cover map of the Oak Ridge Reservation and 
surrounding lands, 17:22618 (RA;US) 

A large-scale, throughfall manipulation experiment on Walker 
Branch Watershed: Objectives, plans, and progress, 
17:22711 (RA;US) 

Application of free-air CO2 enrichment (FACE) technology to a 
forest canopy: A simulation study, 17:22535 (R;US) 

Aspects of the interaction between vegetation and soil under 
global change, 17:22546 (RA;US) 

Comparative response of northern red oak seedlings and ma- 
ture trees to ozone, 17:22545 (RA;US) 

Deposition to edges and gaps in forests: Results of throughfall 
studies in the Smoky Mountains and at WBW, 17:22539 
(RA;US) 

Increased growth efficiency and compensatory responses of 
yellow-popliar trees in elevated CO2, 17:22543 (RA;US) 

Modeling changes in forest hydrology and productivity in the 
southeastern US related global climate change, using a Geo- 
graphic Information System (GIS), 17:22617 (RA;US) 


FORT SHEVCHENKO REACTOR 


See BN-350 REACTOR 


FORTISSIMO REACTOR 


See RAPSODIE REACTOR 


FORTRAN 


UPDATE: Program to update Fortran source files, 17:23371 
(CM;US) 

UPDATE: Program to update Fortran source files, 17:23370 
(CM;US) 


FOSSIL-FUEL POWER PLANTS 


Bull Run vertical variation of groundwater flow, 17:21311 (RA;US) 

Demonstration test on methanol conversion of oil burning thermal 
power plants.: Research and development of methanol engine 
system for power generation, 17:21305 (IA;JP;in Japanese) 
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FOSSIL-FUEL POWER PLANTS 


Development of entrained bed coal gasification power generat- 
ing plant.: Situation of development of 200t/day entrained bed 
coal gasification power generating plant, 17:20768 (IA;JP;In 
Japanese) 

Integrated mild gasification process at a utility site, 17:21303 
(RA;US) 

NEDO coal technology subcomittee (11th business reporting 
conference), 17:20764 (|;JP;In Japanese) 

Tennessee and Cumberland rivers environmental decision sup- 
port system, 17:21312 (RA;US) 

FOUNDATIONS 
Influence of subslab aggregate permeability on subslab ventila- 
tion performance: Final report, 17:21714 (R;US) 
FOUNDRIES 
Foundry energy conservation workbook, 17:21778 (R;US) 
FOWL 

See also CHICKENS 

The day and night distributions of waterfowl on the Mersey and 
adjacent areas, 17:21262 (R;GB) 

The effects of organic inputs to estuaries on overwintering bird 
populations and communities, 17:21260 (R;GB) 

Use of differential scanning calorimetry (DSC) for the identifica- 
tion of irradiated poultry meat, 17:22768 (RA;FR) 

Use of radiosensitivity to identify irradiated fresh poultry prod- 
ucts, 17:22756 (RA;FR) 

FRACTIONATED IRRADIATION 
Dose fractionation and therapeutic gain, 17:22742 (R;IT;In Italian) 
FRACTURE PROPERTIES 

Experimental investigation of interlaminar fracture toughness of 
carbon fiber/thermoplastic and carbon fiber/thermosetting 
composites by DCB specimens, 17:21925 (R;JP;In Japanese) 

FRACTURE STRENGTH 

See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 

See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 

See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Advanced reservoir evaluation technology.: Development of 
core analysis system for naturally fractured reservoirs (collob- 
orative R and D with private companies), 17:20845 (IA;JP;lin 
Japanese) 

Advanced reservoir evaluation technology.: Numerical modeling 
of naturally fractured reservoirs, 17:20848 (IA;JP;In Japanese) 

Study on fracture detection, 17:22481 (IA;JP;in Japanese) 

Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures (large-scale 
R and D), 17:20846 (IA;JP;In Japanese) 

FRAGMENTS (FISSION) 

See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 

See PARTICLES 
FRANCE 

Monthly results of measurements, November 1991, 17:22592 
(R;FR;In French) 

Monthly results of measurements, October 1991, 17:22591 
(R;FR;In French) 

Uranium-thorium and rare earth migration in granitic uranium 
deposits: comparison test with high level radioactive wastes 
in underground disposal, 17:21093 (R;FR;In French) 

FRASCATI TOKAMAK 

See FT TOKAMAK 
FREE CONVECTION 

See NATURAL CONVECTION 
FREE ELECTRON LASERS 

Design of a 10-MeV photoinjector accelerator for ELFA, 
17:22125 (RA;US) 

Estimates of SASE power in the short wavelength region, 
17:22084 (R;US) 

Linacs for free electron lasers, 17:22110 (RA;US) 

Optics of beam transport in the NSLS uv-FEL, 17:22152 (R;US) 

Simulation of a standing-wave free-electron laser, 17:22363 
(RA;US) 
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FREE RADICALS 
See RADICALS 
FREIGHT 
See CARGO 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FT TOKAMAK 
Electron cyclotron emission diagnostic for electron temperature 
profiles measurement on FTU Tokamak, 17:23220 (R;IT) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
Calculation of the Fast Flux Test Facility fuel pin tests with the 
WIMS-E and MCNP codes, 17:21368 (RA;US) 
FUEL CANS 
Conditioning of nuclear cladding wastes by melting, 17:20953 
(R;FR) 
FUEL CELL POWER PLANTS 
Design of gasifiers to optimize fuel cell systems, 17:20674 
(RA;US) 
NEDO fuel/storage technology subcommittee (11th business re- 
porting conference), 17:21604 (I;JP;in Japanese) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 
Phosphoric acid fuel cell technology, 17:21708 (1;DK) 
FUEL CHANNELS 
The impact of duct-to-duct interaction on the hex duct dilation, 
17:21514 (R;US) 
FUEL CONSUMPTION 
Linking long-range weather forecasts and heat consumption as 
a determinining factor when buying fuel chips for town heating 
plants: Partial project 4, 17:21170 (I;DK;In Danish) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also URANIUM RECYCLE 
French development program on fuel cycle, 17:21618 (R;FR) 
FUEL CYCLE CENTERS 
An evaluation of multigroup flux predictions in the EBR-II core, 
17:21370 (RA;US) 
Validation of the REBUS-3/RTC methodologies for EBR-II core- 
follow analysis, 17:21376 (RA;US) 
FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENT FAILURE 
Study of behavior on bonding and failure mode of pressurized 
and doped BWR fuel rod, 17:21327 (R;JP;in Japanese) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
Composition and radioactivity of reactor films, 17:21455 (R;US) 
Manufacture of graphite uranium dicarbide fuel elements 
(NERVA Program), 17:21513 (R;US) 
Manufacturing experience: Graphite fuel elements for nuclear 
thermal rockets, 17:21391 (R;US) 
New fuel element development possible sheath details, 
17:21443 (R;US) 
New fuel element development report of meeting July 28 1952, 
17:21476 (R;US) 
New fuel element development trip report - Battelle Memorial In- 
stitute, July 29, 1952, 17:20933 (R;US) 
New fuel element development: Report of meeting, August 11, 
1952, 17:21477 (R;US) 
New fuel element development: Report of meeting, August 18, 
1952, 17:21478 (R;US) 
FUEL MANAGEMENT 
Method and codes for solving the optimization problem of initial 
material distribution and controlling of reactor during the run, 
17:21412 (RA;US) 
Sensitivity theory for the closed nuclear fuel cycle, 17:21367 
(RA;US) 





FUEL MOTION DETECTION 

CAMDYN: a new model to describe the axial motion of molten 
fuel inside the pin of a fast breeder reactor during accident 
conditions, 17:21380 (R;FR;In German) 

FUEL PELLETS 
Pellet fabrication development using thermally denitrated UO, 
powder, 17:20936 (R;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

CAMDYN: a new model to describe the axial motion of molten 
fuel inside the pin of a fast breeder reactor during accident 
conditions, 17:21380 (R;FR;ln German) 

FUEL REPROCESSING PLANTS 
See also WAK 
WEST VALLEY PROCESSING PLANT 

The modelling of tritium behaviour in the environment, 17:22571 
(RA;FR) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 
New York Operations Office trip report, September 4, 1952, 
17:20932 (R;US) 
Reactor decontamination: Slug failure: Trip report, August 5-7, 
1952, 17:21473 (R;US) 
SUPERDAN-PC: Calculates Danoff factor for spheres, cylinders 
& slabs, 17:23374 (CM;US) 
Savannah River Thorium Program at Hanford, 17:21444 (R;US) 
FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Integrated system design report, 17:21804 (R;US) 

Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS): Quarterly progress report, December 15, 
1991—March 15, 1992, 17:20640 (R;US) 

FUEL SUBSTITUTION 

Assessment of coal hydrogasification.: Assessment of coal hy- 

drogasification, 17:21176 (IA;JP) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 

Steam explosion experiment in the ALPHA program: Phenom- 
ena and estimation of energy conversion ratio, 17:21558 
(R;JP;In Japanese) 

FUELS 
See also FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
SOLID FUELS 
SYNTHETIC FUELS 
WOOD FUELS 

Development of an advanced continuous mild gasification pro- 
cess for the production of coproducts: Task 4.6, Technical 
and economic evaluation, 17:20647 (R;US) 

National Institute for Petroleum and Energy Research 1990 an- 
nual report, October 1, 1989-September 30, 1990, 17:20854 
(R;US) 

Two-stage, close coupled catalytic liquefaction of coal: Thir- 
teenth quarterly report, 1 Ociober 1991-30 December 1991, 
17:20716 (R;US) 

FUELS (NUCLEAR) 

See NUCLEAR FUELS 
FUELWOOD 

See WOOD FUELS 
FULLERENES 

Structure and dynamics in low-dimensional -host systems: 
Progress report, June 1, 1990—May 31, 1992, 17:21908 (R;US) 

FULVIC ACIDS 

Study of the interactions between organic matter and 

transuranic elements, 17:21011 (R;FR) 
FUMES 
See AEROSOLS 


GAS GENERATORS 


FUNCTIONS 
See also POLYNOMIALS 
RESPONSE FUNCTIONS 
STRUCTURE FUNCTIONS 
Coexistence of uniquely ergodic subsystems of interval map- 
ping, 17:22948 (R;XA) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUZZY LOGIC 
Single board system for fuzzy inference, 17:23338 (RA;US) 


G 


G CODES 
GRAFITI3.1: INEL 2-Dimensional Graphics & Data Manipula- 
tion Program, 17:23361 (CM;US) 
G-2 REACTOR 
Decontamination techniques for dismantling, 17:21351 (R;FR) 
GADOLINIUM 149 
On Z = 64 shell closure and some high spin states of “°Gd and 
15®Ho, 17:23075 (RA;US) 
GADOLINIUM OXIDES 
Superconductivity and magnetism in rapidly solidified per- 
ovskites: Final report, September 1, 1988—August 31, 1991, 
17:21868 (R;US) 
GAME THEORY 
Game theoretic analysis of incentive rates for customers with 
self-generation, 17:21675 (R;JP;in Japanese) 
GAMMA DETECTION 
Design of automatic system for real time air monitoring of ra- 
dioactive particulates, 17:22554 (R;IT;In Italian) 
GAMMA RADIATION 
DOSFACTER Il: Dose-rate conversion factors for exposure to 
photons, 17:23373 (CM;US) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTRA 
KDDK: Delayed beta-and gamma-ray production, 17:23385 
(CM;US) 
PUDK: Fission product energy release, 17:23375 (CM;US) 
GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
Results of the new ECR4 14.5 GHz ECRIS, at GANIL, 17:22215 
(RA;US) 
GAS ANALYSIS 
Study of analytical procedures for the rapid determination of 
polychlorinated biphenyls in waste oil, 17:22641 (R;FR) 
GAS CHROMATOGRAPHY 
kdentification of irradiated oils by analysis of the volatile radio- 
induced hydrocarbons, 17:22775 (RA;FR) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS GENERATORS 
A semiconductor bridge ignited gas generator, 17:22039 (R;US) 
Design of gasifiers to optimize fuel cell systems, 17:20674 
(RA;US) 
Development of an advanced, continuous mild gasification pro- 
cess, 17:20672 (RA;US) 
Fluid-bed gasifier for hot gas cleanup units, 17:20691 (RA;US) 
GPGP gasifier optimization Il, 17:20668 (RA;US) 
Integrated mild gasification process at a utility site, 17:21303 
(RA;US) 
METC’s synthetic gas generator project, 17:20694 (RA;US) 
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GAS GENERATORS 


Mild coal gasification - Product separation, pilot-unit support, twin 
screw heat transfer, and H2S evolution, 17:20665 (RA;US) 

Production of low-cost hydrogen, 17:21144 (RA;US) 

Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 

Vortex™ fluidized-bed technology applied to gasification, 
17:20676 (RA;US) 

GAS HEAT PUMPS 

Development and proof-testing of advanced absorption refriger- 
ation cycle concepts: Report on Phases 1 and 1A, 17:21760 
(R;US) 

GAS HYDRATES 

Gas hydrate reservoir characteristics and economics, 17:20912 
(R;US) 

Hydrate detection, 17:20907 (R;US) 

GAS METAL-ARC WELDING 

Fully mechanized MAG-process for filler and cap layers of cir- 
cumferential pipe welds subject to approval in hyperbaric 
environments, 17:21833 (R;DE;In German) 

GAS TURBINE POWER PLANTS 

Demonstration test on methanol conversion of oil burning ther- 
mal power plants.: Demonstration test on total system of 
methanol reforming type power generation (research on com- 
bustion), 17:21806 (IA; JP;In Japanese) 

Development of entrained bed coal gasification power genera- 
tion plant.: Supporting researches for development of 
entrained bed coal gasification power generation plant, 
17:20769 (IA;JP;in Japanese) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Technical development of ceramic gas turbine technology.: Re- 
search and development of 300 KW class ceramics gas 
turbine heat resistant ceramic members for cogeneration, 
17:21872 (IA;JP;in Japanese) 

GAS UTILITIES 
National conference on integrated resource planning: Proceed- 
ings, 17:20923 (R;US) 

GAS WELLS 

See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 

See GASEOUS WASTES 
GASEOUS WASTES 

See also EXHAUST GASES 

FLUE GAS 
Characterization of solid waste incinerator emissions, 17:22555 
(R;IT) 
GASES 
See also AIR 
COAL GAS 
EXHAUST GASES 
RARE GASES 
SYNTHESIS GAS 
VAPORS 

Development of an advanced continuous mild gasification pro- 
cess for the production of coproducts: Final report, 17:20648 
(R;US) 

GASOLINE 

Clean gasoline reforming with superacid catalysts: Quarterly 
project report, October-December, 1991, 17:20894 (R;US) 

Corrective Action Plan for underground storage tanks 1219-U, 
1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buikdings 9720-15 and 9754-1: Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 17:22675 (R;US) 

Dynamic Underground Stripping Demonstration Project: Interim 
progress report, 1991, 17:22663 (R;US) 

impact of gasoline lead on human blood the Athens lead experi- 
ment, 17:20897 (R;FR) 

GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 

One-loop integration for the axial gauge with generalized pre- 

scription, 17:22993 (R;XA) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
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GE SEMICONDUCTOR DETECTORS 
Ballistic deficit correction, 17:22441 (R;FR) 
GEARS 

Electric Vehicle Site Operator Program: Year 1 third quarter re- 

port, January 1, 1992—March 31, 1992, 17:21808 (R;US) 
GEGAS PROCESS 

Integrated operation of a pressutized fixed-bed gasifier and hot 

gas desulfurization system, 17:20655 (RA;US) 
GENERAL CIRCULATION MODELS 

The validation of atmospheric models: PCMDI Report No. 1, 

17:22594 (R;US) 
GENERAL RELATIVITY THEORY 
Fluctuation-dissipation theorem in general relativity and the cos- 
mological constant, 17:22957 (R;US) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC RADIATION EFFECTS 

Laser: study of the oncogenic expression after exposure to a 
very short pulsed laser radiation at 1064 nm, 17:22878 
(RA;FR;In French) 

The Radiological Research Accelerator Facility: Progress report, 
December 1, 1991—November 30, 1992, 17:22816 (R;US) 

GEOCHEMISTRY 
EQ3/6: Geochemical modeling of aqueous systems, 17:23360 
(CM;US) 
GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 

Surface geochemical prospecting.: Development for marine 

geochemical survey system, 17:20825 (IA;JP;in Japanese) 
GEOLOGIC FRACTURES 

Use of electromagnetic borehole flowmeter to delineate ground- 

water producing fractures, 17:22603 (RA;US) 
GEOLOGIC STRATA 

R and D on horizontal well technology.: MWD logging system 
(seismic while drilling system), 17:20881 (IA;JP;in Japanese) 

RANCHMD: Radionuclide migration geologic media, 17:23362 
(CM;CH) 

GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
GEOLOGIC STRATA 
LINEAMENTS 
SEDIMENTARY BASINS 

Development of geophysical exploration methods for areas with 
complex topography and geology.: Development of electro- 
magnetic methods, 17:20829 (IA;JP;ln Japanese) 

Stress-relief displacements induced by drilling—applications to 
holographic measurements of in situ stress: Final technical 
report, August 15, 1988—August 14, 1990, 17:22064 (R;US) 

Structural analysis of the central Columbia Plateau utilizing radar, 
digital topography, and magnetic data bases, 17:22913 (R;US) 

Subsurface stratigraphy and structure of A/M area at the Savan- 
nah River Site, Aiken County, South Carolina: Final report, 
17:21088 (R;US) 

GEOLOGIC SURVEYS 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (interactive AVO analysis)), 17:20838 
(IA;JP;In Japanese) 

Scientific research into the margine geology and geophysics off 
antarctica.: Marine geology and geophysical study off the En- 
derby land, 17:20851 (IA;JP;in Japanese) 

Scientific research into the marine geology and geophysics off 
antarctica.: Preliminary report on the marine geology and 
geophysical survey in the Scott basin, 17:20850 (IA;JP;In 
Japanese) 





GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

Development of geophysical exploration methods for areas with 
complex topography and geology.: Development of inter- 
grated interpretation system, 17:20831 (IA;JP;in Japanese) 

GEOPRESSURED SYSTEMS 

Update on the Long-Term Flow Testing Program, 17:21259 

(R;US) 
GEOTHERMAL ENERGY 

Materials for geothermal production, 17:21258 (R;US) 

NEDO geothermal subcommittee (11th business reporting con- 
ference), 17:21251 (I;JP;in Japanese) 

The 1990 geothermal HDR programme review, 17:21250 (R;GB) 

GEOTHERMAL EXPLORATION 

Survey on promotion of geothermal development, 17:21252 
(IA;JP;In Japanese) 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;in Japanese) 

GEOTHERMAL FLUIDS 

Development of hot water utilizing power plant.: Development of 
minable fluid increasing technology, 17:21257 (IA;JP;In 
Japanese) 

GEOTHERMAL POWER PLANTS 

Development of hot water utilizing power plant.: Development of 
binary cycle power plant, 17:21255 55 (IA, JP;in Japanese) 

Development of tot water utilizing power plant.: Development of 
hot dry rock power generation system technology, 17:21256 
(IA;JP;In Japanese) 

Development of hot water utilizing power plant.: Development of 
minable fluid increasing technology, 17:21257 (IA;JP;in 


Japanese) 
NEDO geothermal subcommittee (11th business reporting con- 
ference), 17:21251 (I;JP;in Japanese) 


GEOTHERMAL RESOURCES 
NEDO geothermal subcommittee (11th business reporting con- 
ference), 17:21251 (I;JP;in Japanese) 
Overall national geothermal resources survey, 
(IA;JP;In Japanese) 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
Survey on promotion of geothermal development, 17:21252 
(IA;JP;In Japanese) 
GERMANIUM 
In situ TEM studies of the effect of misfit strain on the kinetics of 
Si,_,Gex solid phase : Temperature calibration and 
surface effects, 17:21905 (R;US) 
X-ray study of interfacial interactions in highly milled Sn-Ge 
powders, 17:21816 (R;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM IONS 
Single and double electron capture in collisions of highly ion- 
ized, decelerated Ge ions with Ne, 17:23146 (R;DE) 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT RESONANCE 
Electromagnetic excitation of '°*Xe in relativistic heavy ion colli- 
sions, 17:23113 (R;DE;In German) 
GKN-2 REACTOR (NECKAR) 
See NECKAR-2 REACTOR 
GLASS 
See also BOROSILICATE GLASS 
Aging modes of glass in windows and solar systems, 17:21241 
(RA;US) 
Electro-catalytic reduction of NOx, 17:20785 (R;US) 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 
Tempered glass, 17:21927 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
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GLAUBER’S SALT 
See SODIUM SULFATES 
GLAZING 

See also DOUBLE GLAZING 

Stability and durability of electrochromic switching films for glaz- 
ings, 17:21233 (RA;US) 

GLAZING MATERIALS 
Collector and window glazings, 17:21240 (RA;US) 
Conclusions, 17:21243 (RA;US) 
Introduction, 17:21239 (RA;US) 
GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLOSSINA 

An evaluation of the suppression of Glossina pallidipes by the 
odour-baited insecticide-coated targets in the Lambwe valley, 
Kenya, 17:22792 (RA;XA) 

Comparison of baited and unbaited NGU and biconical traps for 
Glossina pallidipes and G. longipennis and the contribution of 
odour combinations in Nguruman, Kajiado district, Kenya, 
17:22791 (RA;XA) 

Tsetse control, diagnosis and chemotherapy using nuclear tech- 
niques: Proceedings of a seminar held in Muguga, Kenya, 
11-15 February 1991, 17:22790 (R;XA) 

GLOVEBOXES 

Decontamination and dismantling of plutonium- 
contamined glove boxes, 17:22841 (R;FR) 

Experiences with decontaminating tritium-handling apparatus, 
17:21065 (R;US) 

GLUEBALLS 

Experimental investigation of the production of gluebalis and 
meson resonant states, Task A: Final report, July 1, 1983— 
January 15, 1992, 17:23056 (R;US) 

GLUONIUM 

See GLUEBALLS 
GLYCERIN 

See GLYCEROL 
GLYCEROL 

[Gamma scattering in condensed matter with high intensity 
Moessbauer radiation], 17:23173 (R;US) 

GLYCOLS 

Materials compatibility and lubricants research on CFC- 
refrigerant substitute: Miscibility of lubricants with refrigerants: 
Quarterly report, 6 February 1992-31 March 1992, 17:21907 
(R;US) 

Mediated electrochemical hazardous waste destruction: Revi- 
sion 1, 17:21066 (R;US) 

GOBAR GAS 

See METHANE 
GOLD 

Electro-catalytic reduction of NO,, 17:20785 (R;US) 
GOLD 197 REACTIONS 

Study of the multi-fragment production in asymmetric heavy ion 
reactions at E/A = 600 MeV, 17:23114 (R;DE;In German) 

GOLD 197 TARGET 

Emission of medium-heavy fragments in asymetric heavy ion 
collisions at intermediate and relativistic incident energies, 
17:23112 (R;DE;in German) 

High accu neutron total cross section measurements, 
17:21408 (RA;US) 

GOLD ALLOYS 

Reliability of sublattice occupancies determined by ALCHEMI, 

17:21824 (R;US) 
GORLEBEN SALT DOME 

Performance assessment of confinements for medium-level and 
a-contaminated waste Pacoma project Rock salt option, 
17:21010 (R;FR) 

GRADED LIE GROUPS 

On K-types in A(p), 17:22951 (R;XA) 
GRAIN ALCOHOL 

See ETHANOL 
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GRAIN BOUNDARIES 


GRAIN BOUNDARIES 

An APFIM survey of grain boundary segregation and precipita- 
tion in irradiated pressure vessel steels, 17:21819 (R;US) 

Application of analytical electron microscopy to studies of equi- 
librium and non-equilibrium segregation in materials, 
17:21822 (R;US) 

GRAND UNIFIED THEORY 

New leptons, quarks and leptoquarks in high energy e*e~ anni- 

hilation, 17:23033 (R;DE) 
GRANITES 

Characterization of clay (bentonite)/crushed granite mixtures to 
build barriers against the migration of radionuclides: diffusion 
studies and physical properties, 17:21014 (R;FR) 

GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 

Shock-induced martensitic transformation of highly oriented 
graphite to diamond, 17:21934 (R;US) 

Statistical modeling of static strengths of nuclear graphites with 
relevance to structural design, 17:21920 (R;JP;iIn Japanese) 

GRAPHITE MODERATED REACTORS 

See also HTGR TYPE REACTORS 

LWGR TYPE REACTORS 
An integral experiment on graphite assemblies with an empty 
channel, 17:21353 (RA;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAVITATION 

Effective action in R* gravity and spontaneous compactification, 
17:23002 (R;UA) 

Liouville gravity on bordered surfaces, 17:22995 (R;XA) 

Modified black holes in two dimensional gravity, 17:22998 (R;XA) 

GRAY 
See RADIATION DOSE UNITS 
GREASES 

Technical development of ceramic gas turbine technology.: Re- 
search and development of 300 KW class ceramics gas 
turbine heat resistant ceramic members for cogeneration, 
17:21872 (IA;JP;in Japanese) 

GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREENHOUSE EFFECT 

Global warming problem and traffic system, 17:21768 (IA;JP;In 
Japanese) 

The global warming issue. Scientific knowledge and the chal- 
lenge for action, 17:21645 (RA;SE) 

GREENHOUSE GASES 
Efficiencies of free-air gas fumigation devices, 17:22536 (R;US) 
GROHNDE REACTOR 

ES-RBE Event sequence reliability Benchmark exercise, 

17:21620 (R;FR) 
GROUND COVER 

A land use/land cover map of the Oak Ridge Reservation and 

surrounding lands, 17:22618 (RA;US) 
GROUND WATER 
Contamination 

An assessment of the impact of Class V injection wells on car- 
bonate ground waters, 17:22609 (RA;US) 

Geochemical characteristics of a leachate plume emanating 
from the Shelby County landfill at Memphis, Tennessee, 
17:22607 (RA;US) 

Groundwater quality in Tennessee, 17:22606 (RA;US) 

Hydrological data analysis with a Geographical Information Sys- 
tem, 17:22605 (RA;US) 

Information for consideration in reviewing groundwater protec- 
tion plans for uranium mill tailings sites, 17:22730 (R;US) 

Investigative strategy to determine the extent and rate of con- 
taminant transport in a strike-dominated karstic flow system, 
17:22608 (RA;US) 

Nitrogen cycling in optimum nitrogen fertilization experiments in 
short-rotation sycamore plantations, 17:22623 (RA;US) 
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Preliminary characterization of the F-Area Railroad Crosstie Pile 
at the Savannah River Site: Revision 1, 17:21089 (R;US) 

Soil gas surveys as a source of preliminary data in the charac- 
terization of hazardous waste sites, 17:22611 (RA;US) 

Surtace water hydrology for a contaminated forested watershed, 
17:22701 (RA;US) 

Decontamination 

Microbial utilization of adsorbed contaminants in groundwater 

systems, 17:22613 (RA;US) 
Flow Models 

A ground water flow model for the A/M Area of the SRS, 

17:22673 (R;US) 
Fluid Fiow 

Bull Run vertical variation of groundwater flow, 17:21311 (RA;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, June 1-December 
31, 1990, 17:20972 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, January 1, 1991- 
June 30, 1991, 17:20973 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, July 1, 1991- 
December 31, 1991, 17:20979 (R;US) 

Use of electromagnetic borehole flowmeter to delineate ground- 
water producing fractures, 17:22603 (RA;US) 

Hydrology 

A conceptual model for water flows in the fractured rocks of Ten- 

nessee, 17:22600 (RA;US) 
Information Systems 

Hydrological data analysis with a Geographical Information Sys- 

tem, 17:22605 (RA;US) 
Isotope Dating 

Uncertainties in '*C dating in fractured sedimentary rocks on 

the Oak Ridge Reservation, 17:22601 (RA;US) 
Monitoring 

Brookhaven National Laboratory site environmental report for 
calendar year 1990, 17:22537 (R;US) 

Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 

Environmental Protection Department's well inventory (through 
the fourth quarter of 1991), 17:22640 (R;US) 

Information for consideration in reviewing groundwater protec- 
tion plans for uranium mill tailings sites, 17:22730 (R;US) 

Selected ground-water information for the Pasco Basin and ad- 
jacent areas, Washington, 1986-1989, 17:22670 (R;US) 

The Savannah River Plant's Groundwater Monitoring Program: 
Fourth quarterly report, 1986, 17:22648 (R;US) 

The Savannah River Plant's waste site groundwater monitoring 
program conducted by the Health Protection Department for 
the first quarter 1986: Revision, 17:22646 (R;US) 

The Savannah River Plant's waste site groundwater monitoring 
program, second quarter 1986, 17:22647 (R;US) 

The Savannah River Site's Groundwater Monitoring Program: 
Fourth quarter 1988, 17:22649 (R;US) 

Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 

Ph Value 

Water-rock interactions and the pH stability of groundwater from 

Yucca Mountain, Nevada, 17:21035 (R;US) 
Radioactive Waste Processing 

Summary report on the demonstration of the Duratek process 
for treatment of mixed-waste contaminated groundwater, 
17:21044 (R;US) 

Radionuclide Migration 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:22858 (R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation: Volume 7: Revision 1.0, 17:20993 (R;US) 

Study of the interactions between organic matter and 
transuranic elements, 17:21011 (R;FR) 





The performance assessment and the design of an intermediate 
level tritium disposal vault, 17:21082 (R;US) 
Remedial Action 
Management of groundwater corrective actions at the Savannah 
River Site, 17:22672 (R;US) 
Rock-Fiuid interactions 
Water-rock interactions and the pH stability of groundwater from 
Yucca Mountain, Nevada, 17:21035 (R;US) 
Sampling ; 
Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 
Resource Conservation and Recovery Act (RCRA): Facility In- 
vestigation Program Plan, 17:21087 (R;US) 
Water Chemistry 
Study of the interactions between organic matter and 
transuranic elements, 17:21011 (R;FR) 
Water Quality 
Formation of perched ground-water zones and concentrations 
of selected chemical constituents in water, Idaho National En- 
gineering Laboratory, Idaho, 1986-88, 17:22630 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Task plan to evaluate the effectiveness of in situ grouting of an 
ORNL waste burial trench with a cement-based grout: Envi- 
ronmental Restoration Program, 17:21041 (R;US) 
GROWTH FACTORS 
Influence of cellulars stimulating factors on hematopoietic system 
after gamma-neutron irradiation, 17:22873 (RA;FR;In French) 
GUARD LOGGING 
See RESISTIVITY LOGGING 
GULF OF MEXICO 
Potential for deep natural gas resources in eastern Gulf of Mex- 
ico, 17:20906 (R;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 
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H CODES 
Electric Vehicle Site Operator Program: Year 1 third quarter re- 
port, January 1, 1992—March 31, 1992, 17:21808 (R;US) 
HABITAT 
Field review of fish habitat improvement projects in the Grande 
Ronde and John Day River Basins of eastern Oregon, 
17:21182 (R;US) 
Umatilla River Basin Anadromous Fish Habitat Enhancement 
Project: Annual report, 1990, 17:21184 (R;US) 
HADRON REACTIONS 
Elimination of power divergences in high-spin interaction mod- 
els and polarization investigations, 17:23046 (R;UA) 
Recent and future applications of the shell model in the contin- 
uum, 17:23078 (RA;US) 
HADRON-HADRON INTERACTIONS 
Hadron Structure '89: Proceedings of the conference, 17:23042 
(I;CS) 
Jets in hadron colliders at order a,°, 17:23037 (R;US) 
HADRONS 
See also BARYONS 
A dynamical model of the behaviour of hadronic and fundamen- 
tal strings at finite densities, 17:22999 (R;XA) 
Experimental results with the Fermilab polarized beams, 
17:23027 (R;US) 
Future facilities for light quark spectroscopy: A perspective 
based on the LASS experience, 17:22476 (R;US) 
Symmetry tests in hadronic systems, 17:22988 (R;US) 
Tests and calibration of the H1 hadronic calorimeter at HERA, 
17:22469 (R;FR;In French) 
HAFNIUM OXIDES 
Electronic structure and optical spectra of zirconium and 
hafnium dioxides, 17:21973 (IA;SU;In Russian) 
HALIDES 
See also CHLORIDES 
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Design and construction of a sample preparation chamber for 
atomic beam scattering, 17:21835 (R;US) 
HALL GENERATORS 
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HAM 
See MEAT 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 

Historical Aspects 

Historical events: Single pass reactors and fuels fabrication, 
17:21479 (R;:US) 

Memoranda for the File: Technical Department, Part 2, Book 15, 
17:21483 (R;US) 

Memoranda for the file, Technical Department: Part 1, Book 14, 
17:21482 (R;US) 

Radioactive Effiuents 
Composition and radioactivity of reactor films, 17:21455 (R;US) 
Reactor Accidents 

KW reactor incident - Investigation record: Testimony transcript 
- D.S. Lewis interview, January 25, 1955: Part 6, 17:21551 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript 
- K.W. Hess interview, January 25, 1955: Part 5, 17:21550 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript 
R.R. Meyers interview, January 24, 1955: Part 3, 17:21548 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript, 
C.L. Miller and A.W. Thiele interviews, January 25, 1955: Part 
8, 17:21553 (R;US) 

KW reactor incident - Investigation record: Testimony transcript, 
M.E. Jackson interview, January 26, 1955: Part 7, 17:21552 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript, 
R.A. Nederhood interview, January 24-25, 1955: Part 4, 
17:21549 (R;US) 

KW reactor incident: Investigation record explanatory notes and 
table of contents, 17:21546 (R;US) 

KW reactor incident: Investigation record: Testimony transcript 
interview of D. S. Lewis, January 25, 1955, Part 2, 17:21547 
(R;US) 

KW reactor incident: Investigation record: Testi transcript 
interview, January 27, 1955: Part 9, 17:21554 (R;US) 

Reactor 

100 Areas monthly report, January 1952, 17:21480 (R;US) 

Hanford Atomic Products Operation monthly report, August 
1953, 17:21497 (R;US) 

Hanford Atomic Products Operation monthly report, December 
1953, 17:21501 (R;US) 

Hanford Atomic Products Operation monthly report, July 1953, 
17:21496 (R;US) 

Hanford Atomic Products Operation monthly report, June 1953, 
17:21495 (R;US) 

Hanford Atomic Products Operation monthly report, June 1954, 
17:21504 (R;US) 

Hanford Atomic Products Operation monthly report, March 
1954, 17:21502 (R;US) 

Hanford Atomic Products Operation monthly report, May 1953, 
17:21494 (R;US) 

Hanford Atomic Products Operation monthly report, May 1954, 
17:21503 (R;US) 

Hanford Atomic Products Operation monthly report, October 
1953, 17:21499 (R;US) 

Hanford Atomic Products Operation monthly report, September 
1953, 17:21498 (R;US) 

Hanford Works monthly report for May 1952, 17:21487 (R;US) 

Hanford Works monthly report, August 1952, 17:21488 (R;US) 

Hanford Works monthly report, December 1952, 17:21491 (R;US) 
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Hanford Works monthly report, February 1952, 17:21486 (R;US) 

Hanford Works monthly report, February 1953, 17:21493 (R;US) 

Hanford Works monthly report, January 1953, 17:21492 (R;US) 

Hanford Works monthly report, October 1951, 17:21485 (R;US) 

Hanford Works monthly report, October 1952, 17:21490 (R;US) 

Hanford Works monthly report, September 1952, 17:21489 
(R;US) 

Historical events: Single pass reactors and fuels fabrication, 
17:21479 (R;US) 

Irradiation Processing Department monthly record report, 
February 1957, 17:21505 (R;US) 

Memoranda for the File: P Department, Part 2, 17:21481 (R;US) 

Monthly report - Hanford Atomic Products Operation for Novem- 
ber 1953, 17:21500 (R;US) 

Monthly reports, January—-December 1961 - Reactor Operation 
Branch, 17:21484 (R;US) 

Operation of the reactor complex at production levels less than 
full predicted 1965 capacity, 17:21506 (R;US) 

Reactor Start-Up 
Memoranda for the File: P Department, Part 2, 17:21481 (R;US) 


HANFORD RESERVATION 
Information 
Letter report: Media information review, 1991: Hanford Environ- 
mental Dose Reconstruction Project, 17:22860 (R;US) 
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Monthly report - Hanford Atomic Products Operation for Novem- 
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Radioactive Effiuents 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:22857 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:22858 (R;US) 

Parameters used in the environmental pathways and radiologi- 
cal dose modules of the Phase | air pathway code, 17:22861 
(R;US) 

Quality Assurance Project Plan for radioactive airborne 
emissions data compilation and reporting: Environmental as- 
surance, 17:22598 (R;US) 
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Radioactive Waste Facilities 

Preliminary design for the Waste Receiving And Processing Fa- 
cility Module 1: Volume 3, Outline specifications, 17:20985 
(R;US) 

Waste Receiving and Processing Facility Module 1: Volume 1, 
Preliminary Design report, 17:20984 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 4, 
Project cost estimate, 17:20986 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 5, 
Engineering studies, 17:20987 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 6, 
Engineering assessments, 17:20988 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 7, 
Project design criteria, 17:20989 (R;US) 

Radioactive Waste Management 

Hanford Site Grout Disposal Program interim management plan, 

17:21073 (R;US) 
Remedial Action 

Application of innovative technologies at the Hanford Site, 
17:21130 (R;US) 

Experimental characterization of jet forces on waste tank com- 
ponents, 17:22053 (R;US) 

Hanford Site baseline risk assessment methodology, 17:21115 
(R;US) 

The Hanford grout treatment facility, 17:21099 (RA;US) 

Tanks 

Assessment of dome-fill technology and potential fil! materials 
for the Hanford single-shell tanks, 17:21045 (R;US) 

Tank Waste Disposal Program redefinition, 17:21074 (R;US) 

Tank farm surveillance and waste status report for September 
1991, 17:21069 (R;US) 

Tank farm surveillance and waste status summary report for De- 
cember 1991, 17:21072 (R;US) 

Tank farm surveillance and waste status summary report for 
November 1991, 17:21071 (R;US) 

Tank farm surveillance and waste status summary report for Oc- 
tober 1991, 17:21070 (R;US) 

Understanding of cyclic venting phenomena in Hanford Site 
high-level waste tanks: The evaluation of Tank 241-SY-101, 
17:21075 (R;US) 

HAPO 

Chemical Processing Department monthly report for February 
1957, 17:20941 (R;US) 

Chemical Processing Department monthly report for January 
1957, 17:20940 (R;US) 

History: Metal recovery waste scavenging program, 17:21027 
(R;US) 

Memoranda for the file, P Department: Part 1, Book 10, 1944— 
1946, 17:20934 (R;US) 

Relations and Utilities Operation monthly report, September, 
1956, 17:23303 (R;US) 

HARDNESS 

Finite element simulation of the effects of test body geometry on 
the penetration behaviour in homogeneous and coated sam- 
ples, 17:22056 (R;DE;in German) 

HARMONIC OSCILLATORS 

Research on elementary particle physics: Task P, Studies in 
theory and phenomenology of elementary particles: Annual 
progress report, January 1, 1992—October 31, 1992, 
17:23018 (R;US) 

HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 

Generalized valley approximation applied to a schematic model 

of the monopole excitation, 17:23086 (RA;US) 
HAZARDOUS MATERIALS 
Acute Exposure 

Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 

Chemical Analysis 

Mobile instrumentation platform and robotic accessory for real- 

time screening of hazardous waste, 17:22652 (R;US) 














Combustion 
Advanced combustion and oxidation techniques for the destruc- 
tion of hazardous wastes, 17:21038 (R;US) 
Containment Systems 
Waste management units: Savannah River Site, 17:21077 
(R;US) 
Excavation 
Development of a teleoperated backhoe for buried waste exca- 
vation, 17:22029 (R;US) 
Eyes 
Technologies for preservation of the environment: Study for tox- 


icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 


Hazardous Materials Spills 
Technologies for preservation of the environment: Study for tox- 
icological 


| and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 


Health Hazards 
Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 
Inhibition 
Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 
Laboratory Animals 
Technologies for preservation of the environment: Study for tox- 
| and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 


Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 


lonal Safety 
Technologies for preservation of the environment: Study for tox- 
| and environmental effects of coal-derived liquids, 


17:20801 (IA;JP) 
Plant Growth 
Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 
Pollution Abatement 
Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 
Radioactive Waste Processing 
Mixed-waste technology: Research, development, demonstra- 
tion, testing, and evaluation, 17:20965 (R;US) 
Rail Transport 
Preparedness of hazardous materials emergencies in railyards: 
Guidance for railroads and adjacent communities, 17:22907 
(R;US) 
Safeguard Regulations 
Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 
Solidification 
Cement solidification of low-level radioactive sludge at the West 
Valley Demonstration Project, 17:21101 (RA;US) 
DOE perspectives, 17:21097 (RA;US) 
Group 2. Grouting, 17:21106 (RA;US) 
Group 3. Operations and certification, 17:21107 (RA;US) 
Group 4. Containment, 17:21108 (RA;US) 
Group 5. Treatment of off-spec products, 17:21109 (RA;US) 
Grout treatment facilities at DOE and other plants: Scope and 
objectives of the workshop, 17:21096 (RA;US) 
Mixed waste sludge issue at the K-25 site, 17:21098 (RA;US) 
Processing saltstone from waste streams at the Savannah River 
Plant, 17:20954 (RA;US) 
Studies on the solidification of low-level radioactive wastes in 
cement at INEL, 17:20955 (RA;US) 
The Hanford grout treatment facility, 17:21099 (RA;US) 
Treatment of pond sludge at the Rocky Flats Plant, 17:21100 
(RA;US) 


HEAT RESISTING ALLOYS 


Storage Facilities 
A database of information on technologies for hazardous waste 
site remediation, 17:21049 (R;US) 
Vitrification 
Steady-state analysis of the fate of volatile contaminants during 
In situ Vitrification, 17:21047 (R;US) 
Waste Management 
Delisting efforts for K-1407-C pond sludges, 17:21104 (RA;US) 
Group 1. Waste characterization, 17:21105 (RA;US) 
Overview of FY92/FY93 waste recycle, treatment, 
and disposal integrated demonstration (WeDID) activities, 
17:21059 (R;US) 
Regulatory aspects of sludge management, 17:21103 (RA;US) 
Waste Storage 
Diffusion plant sludge storage problems at the Portsmouth 
Gaseous Diffusion Plant, 17:20958 (RA;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HCLWR TYPE REACTORS 

Development of a hexagonal assembly transport code, 
17:21323 (RA;US) 

Optimization study of high conversion light water reactor with 
axially heterogeneous core, 17:21328 (R;JP;In Japanese) 

SCIENCE: A new reactor physics codes package approach, 
17:21416 (RA;US) 

Validation of basic nuclear data for HCLWR using zero power 
critical experiments, 17:21325 (RA;US) 

HEALTH HAZARDS 

See also RADIATION HAZARDS 

Contaminant pathway analysis and health risk assessment of 
the Metallurgical Laboratory Basin, 17:21053 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISTRIBUTION SYSTEMS 

Pressure surges in smooth water transmission systems, 

17:21800 (1;DK;in Danish) 
HEAT EXCHANGERS 

See also FLUIDIZED BED HEAT EXCHANGERS 

Development of super heat pump energy accumulation system..: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;in Japanese) 

Evaluation of a fluidized-bed waste-heat recovery system: A 
technical case study, 17:21779 (R;US) 

Gas-side fouling probe: A technical brief, 17:21780 (R;US) 

Materials studies for preventing corrosion in condensing envi- 
ronments: Annual report, October 1990-September 1991, 
17:21815 (R;US) 

The development of prototype expert systems for the applica- 
tion of heat exchangers and compression cycle heat pumps in 
energy conservation, 17:21727 (R;FR) 

HEAT EXTRACTION 

Development of hot water utilizing power plant.: Development of 
hot dry rock power generation system technology, 17:21256 
(IA;JP;In Japanese) 

HEAT PUMPS 

See also GAS HEAT PUMPS 

Advanced heat pump for the recovery of volatile organic com- 
pounds: Phase 1, Conceptual design of an advanced Brayton 
cycle heat pump for the recovery of volatile organic com- 
pounds: Final report, 17:21720 (R;US) 

Alternative working fluids for unitary equipment: A research per- 
spective, 17:21712 (R;US) 

Development of super heat pump energy accumulation system.: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;In Japanese) 

Establishment and operation of ground water based heat pump 
systems, 17:21722 (R;DK;In Danish) 

The development of prototype expert systems for the applica- 
tion of heat exchangers and compression cycle heat pumps in 
energy conservation, 17:21727 (R;FR) 

HEAT RESISTING ALLOYS 
See also ALLOY-NI54MO17CR16FE6W4 
STEEL-CR17NI12MO3-L 
STEEL-NIMOCR 
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HEAT RESISTING ALLOYS 


Adhesion modification by ion-implantation: A literature study: 
Appendix 1, 17:21848 (RA;SE) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

A modular code supervisor, 17:21407 (RA;US) 

Assessment of RELAPS/MOD2 using Semiscale large break 
loss-of-coolant experiment S-06-3, 17:21573 (R;US) 

FEHMN 1.0: Finite element heat and mass transfer code: Revi- 
sion 1, 17:21031 (R;US) 

Investigation of Celotex™ charring depths in the DT-18 shipping 
container, 17:22059 (R;US) 

Numerical analysis of heat transfer by conduction and natural 
convection in loose-fill fiberglass insulation—effects of convec- 
tion on thermal performance, 17:21759 (R;US) 

Six month progress report on the Waste Package Project at the 
University of Nevada, Las Vegas, July 1991—January 1992: 
Management, quality assurance and overview, 17:20980 
(R;US) 

HEAT TRANSFER PROPERTIES 

See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEATING 

Auxiliary environmental control in passively cooled buildings, 

17:21744 (RA;FR) 
HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
GANIL CYCLOTRON 
HHIRF ACCELERATOR 
IPCR CYCLOTRON 
RILAC 
UNILAC 
WARSAW CYCLOTRON 

Computer design and dynamics of the quasi-Alvarez linac, 
17:22158 (RA;US) 

Design study of a heavy ion rf linac for MeV impianter, 17:22108 
(RA;US) 

Development of advanced modulators for recirculating heavy 
ion accelerators, 17:23285 (R;US) 

ECR ion sources and applications with heavy-ion linacs, 
17:22304 (RA;US) 

Field stabilization in the Quasi-Alvarez structure, 17:22255 
(RA;US) 

Plasma instability in electron cyclotron resonance heated ion 
sources, 17:22218 (RA;US) 

Rf tests on the INS 25.5-MHz split coaxial RFQ, 17:22290 
(RA;US) 

Status of JYFL-ECRIS at University of Jyvaeskylae, 17:22233 
(RA;US) 

Transverse beam dynamics in recirculating accelerators for 
heavy-ion fusion, 17:23284 (R;US) 

Transverse beam dynamics studies of a heavy ion induction 
linac, 17:22201 (RA;US) 

HEAVY ION FUSION REACTIONS 
Ballistic deficit correction, 17:22441 (R;FR) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
GOLD 197 REACTIONS 
KRYPTON 84 REACTIONS 
XENON 136 REACTIONS 

Hadron Structure '89: Proceedings of the conference, 17:23042 
(I;CS) 

Intermittency, multifractality and hadronic collisions, 17:23015 
(R;US) 

Nuclear research with heavy ions: Final technical report, Febru- 
ary 1, 1970—January 31, 1987, 17:23108 (R;US) 

Relativistic heavy ion physics: Progress report, November 15, 
1991—November 14, 1992, 17:23111 (R;US) 

[Relativistic heavy ion collisions}: Annual report, 17:231 10 (R;US) 
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HEAVY NUCLEI 
See also IRIDIUM 187 
LEAD 210 
PLATINUM 184 
RADIUM 224 
RADIUM 226 
Fluctuations of radiative widths and the relaxation time of neu- 
tron resonances, 17:23096 (R;UA;in Russian) 
HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HELAC 
See LINEAR ACCELERATORS 
HELIOSTATS 
Computer simulation of shading and blocking: Discussion of ac- 
curacy and recommendations, 17:21217 (R;US) 
HELIUM 3 
implanted He retention and release from boronized layers, 
17:23278 (R;US) 
HELIUM 3 TARGET 
Final state interactions in the electromagnetic disintegration of 
SHe, 17:23124 (R;US) 
HELIUM 4 
A sealed “He superfiuid-transition fixed-point device, 17:23192 
(R;US) 
Are short-range correlations visible in very large-basis shell- 
model calculations?, 17:23077 (RA;US) 
Saturating interactions in *He with density dependence, 
17:23076 (RA;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 5 
Calculation of pion modes of ,5He hypernucieus decay based 
on the algebraic version of the resonating group method, 
17:23098 (R;UA) 
HELIUM 6 
Dynamic equations of valence nucleons, 17:23093 (R;UA;In 
Russian) 
HELIUM ASH 
Helium transport and ash control studies: Annuai progress re- 
port, 1 June 1991-31 March 1992, 17:23213 (R;US) 
HELIUM DILUTION REFRIGERATORS 
A miniature adsorption®HE refrigerator, 17:23191 (R;FR) 
HEMATOLOGY 
Effects of GM-CSF on the cytohematology after global mixed 
neutron-gamma irradiation in baboons, 17:22871 (RA;FR;In 
French) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMOPOIESIS 
See BLOOD FORMATION 
HENS 
See CHICKENS 
HERBS 
See also MARIHUANA 
Photostimulated luminescence (PSL): A new approach to identi- 
fying irradiated foods, 17:22772 (RA;FR) 
HEROIN 
Evaluation tests of the SECURE 1000 scanning system, 
17:22521 (R;US) 
HETEROCYCLIC COMPOUNDS 
Clean gasoline reforming with superacid catalysts: Quarterly 
project report, October-December, 1991, 17:20894 (R;US) 
Transition metal activation and functionalization of carbon- 
hydrogen bonds: Progress report, December 1, 
1989—November 30, 1992, 17:21962 (R;US) 
HETEROGENEOUS REACTOR CORES 
Heavy nucleus resonance absorption in heterogeneous lattices, 
17:21419 (RA;US) 
Neutron distribution modeling based on integro-probabilistic ap- 
proach of discrete ordinates method, 17:21426 (RA;US) 
HEXANE 
Solar photo-thermal catalytic reactions to produce high value 
chemicals, 17:21201 (R;US) 





HFIR REACTOR 

Calculation of critical experiment parameters for the High Flux 
Isotope Reactor, 17:21464 (RA;US) 

Developments of HFIR subcriticality monitoring methods, 
17:21531 (RA;US) 

Dynamic strength of HFIR vessel for fracture, 17:21471 (R;US) 

Fracture strength of HFIR vessel with the effects of radiation 
embrittlement and fluid-solid interaction, 17:21472 (R;US) 

Overview of irradiation facilities and experiments currently in the 
Oak Ridge High Flux Isotope Reactor, 17:21469 (R;US) 

Phase distribution measurements in narrow rectangular chan- 
nels using image-processing techniques, 17:21510 (R;US) 

HGI2 SEMICONDUCTOR DETECTORS 
20 element Hgl. energy dispersive x-ray array detector system, 
17:22445 (R;US) 
HHIRF 
See HHIRF ACCELERATOR 
HHIRF ACCELERATOR 

ECR source for the HHIRF tandem accelerator, 17:22229 

(RA;US) 
HIGGS BOSONS 

Higgs production via W-fusion at e*e~ collider, 17:23068 (RA; JP) 

Higgs search at JLC, 17:23064 (RA;JP) 

Intermediate mass Higgs search at JLC, 17:23067 (RA;JP) 

Physics issues for the next linear collider, 17:23053 (R;US) 

HIGH ENERGY PHYSICS 

1992 HEPAP subpanel on the US Program of High Energy 
Physics Research, 17:22971 (R;US) 

A Theoretical High Energy Physics Program: Task B: Annual 
progress report, May 1991—April 1992, 17:22972 (R;US) 

A Theoretical High Energy Physics Program: Task F: Annual 
progress report, 1992, 17:22974 (R;US) 

An Experimental High Energy Physics Program: Task D: 
Progress report, period ending 15 May 1992, 17:22983 (R;US) 

An Experimental High Energy Physics Program: Task E: 
Progress report, 1992, 17:22973 (R;US) 

An experimental high energy ! 
Progress [report], November 1, 
17:22982 (R;US) 

Experimental particle physics at the University of Pittsburgh: 
Progress report, November 1, 1991—October 31, 1992, 
17:22979 (R;US) 

High Energy Accelerator and Colliding Beam User Group: 
Progress report, March 1, 1992—October 31, 1992, 17:22980 
(R;US) 

High Energy Physics Division semiannual report of research ac- 
tivities, July 1, 1991—December 31, 1991, 17:22970 (R;US) 
Progress at LAMPF, January—December 1990: Progress report, 

17:23073 (R;US) 

Research in eleme particle ph : Research report, 
February 2, 1981—January 31, 1992, 17:22975 (R;US) 

Research in high nuclear physics: [Progress report, 
1990-1991], 17:22976 (R;US) 

Research on elementary particle physics: Annual progress re- 
port, January 1, 1992—October 31, 1992, 17:22981 (R;US) 

The next linear collider, 17:22143 (RA;US) 

Theoretical and experimental studies of 
Annual technical progress report, 17:22984 (R;US) 

Theoretical particle physics: Technical progress report, [May 1, 
1991—April 30, 1992], 17:22989 (R;US) 

[Theoretical studies in elementary particle physics]: Annual 
technical progress report, [December 1990—November 1991], 
17:23017 (R;US) 

of elementary particles studies in weak interaction and 
grand unification and studies in accelerator design]: Progress 
report, 17:22978 (R;US) 

[Theory of elementary particles studies in weak interaction and 
grand unification and studies in accelerator design]: Annual 
report, 17:22977 (R;US) 

HIGH ENERGY RADIOTHERAPY 

See RADIOTHERAPY 


HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 


program: Task A: 
1991—October 31, 1992, 


HIGH-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Asse Salt Mine 

Corrosion testing of selected packaging materials for disposal of 

high-level waste glass in rock-salt formations, 17:21832 (R;FR) 
Containers 

A study of a container for long term storage of high level waste 
using finite elements: Task B.1, Structural analysis and de- 
sign: The Waste Package Project at The University of 
Nevada, Las Vegas, 17:20981 (R;US) 

Report on task assignment No. 3 for the Waste Package 
Project: Parts A & B, ASME pressure vessel codes review for 
waste package application; Part C, Library search for reliabil- 
ity/failure rates data on low temperature low pressure piping, 
containers, and casks with long design lives, 17:20978 (R;US) 

Six month progress report on the Waste Package Project at the 
University of Nevada, Las Vegas, July 1991—January 1992: 
Management, quality assurance and overview, 17:20980 
(R;US) 


Supplemental Task A-2,A-2A, Design of robust waste cannister: 
Semi-annual report, 17:20976 (R;US) 
Waste Package Program: Progress report, January 1991—June 
1991, 17:20975 (R;US) 
Environmental impacts 
Radiological impact of high activity wastes disposal in a granitic 
rock.: Preliminar analysis, 17:21456 (IA;AR;In Spanish) 
Radioactive Waste Disposal 
Evaluation of aluminium-silicate ceramics as a matrix for the so- 
lidification of radioactive wastes from the reprocessing and 
fabrication of nuclear fuels, 17:21030 (R;DE;in German) 
Hanford ferrocyanide waste chemistry and reactivity preliminary 
catalyst and initiator screening studies, 17:21048 (R;US) 
Options for treating high-te: ture gas-cooled reactor fuel for 
repository disposal, 17:21358 (R;US) 
Rock mechanical, thermomechanical and hydraulic behaviour of 
the near field for spent nuclear fuel, 17:21091 (R;Fi) 
Tank Waste Disposal Program redefinition, 17:21074 (R;US) 
The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21006 (R;FR) 
Radioactive Waste Management 
Impacts of new developments in partitioning and transmutation 
on the disposal of high-level nuclear waste in a mined geo- 
logic repository, 17:21064 (R;US) 
Separation Processes 
Impacts of new developments in partitioning and transmutation 
on the disposal of high-level nuclear waste in a mined geo- 
logic repository, 17:21064 (R;US) 
Solidification 
Evaluation of aluminium-silicate ceramics as a matrix for the so- 
lidification of radioactive wastes from the reprocessing and 
fabrication of nuclear fuels, 17:21030 (R;DE;in German) 
Spatial Distribution 
The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21009 (R;FR) 
Transmutation 
Impacts of new developments in partitioning and transmutation 
on the disposal of high-level nuclear waste in a mined geo- 
logic repository, 17:21064 (R;US) 
Neutronic analysis and parameter variation studies for the Los 
Alamos accelerator transmutation of waste concept, 17:20959 
(RA;US) 


Disposal 
18 W/m? mockup for defense high-level waste (Rooms A): In 
situ data report: Volume 2, Thermal response gages, Febru- 
ary 1985—June 1990, 17:21055 (R;US) 
Analysis of the long-term safety of ultimate concepts for 
heat generating radioactive wastes, 17:21026 (R;DE;In Ger- 
man) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


FEHMN 1.0: Finite element heat and mass transfer code: Revi- 
sion 1, 17:21031 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, January 1, 1991— 
June 30, 1991, 17:20973 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, July 1, 1991- 
December 31, 1991, 17:20979 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, June 1—December 
31, 1990, 17:20972 (R;US) 

Radiological impact of high activity wastes disposal in a granitic 
rock.: Preliminar analysis, 17:21456 (IA;AR;In Spanish) 

Report on task assignment No. 3 for the Waste Package 
Project: Parts A & B, ASME pressure vessel codes review for 
waste package application; Part C, Library search for reliabil- 
ity/failure rates data on low temperature low pressure piping, 
containers, and casks with long design lives, 17:20978 (R;US) 

UNS YMSCP QA support task: Quarterly technical progress re- 
port, January 1, 1991—June 30, 1991, 17:20974 (R;US) 

Vitrification 

A pilot scale demonstration of the DWPF process control and 
product verification strategy, 17:21084 (R;US) 

Colorimetric determination of Fe**+/Fe®* ratio in radioactive 
glasses, 17:21080 (R;US) 

Evaluations of glass vitrification techniques on iron ratio deter- 
minations, 17:21083 (R;US) 

Waste Retrieval 

Retrieval strategy report for a potential high-level nuclear waste 
repository: Yucca Mountain Site Characterization Project, 
17:21054 (R;US) 

Waste Transportation 

The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21009 (R;FR) 

Transportation functions of the Civilian Radioactive Waste Man- 
agement System, 17:20950 (R;US) 

HIGH-TC SUPERCONDUCTORS 
Chemical Bonds 
Investigation of Cu-O chemical bond character in HTSC-ceramics 
by quantum chemistry methods, 17:21876 (IA;SU;in Russian) 
4 Computerized Simulation 
Simulations of vortex lattice melting: Evidence for two melting 
transitions, 17:23189 (RA;US) 
Critical Current 
Development of high temperature superconductors for magnetic 
field applications, 17:23186 (RA;US) 
Critical Field 
Critical fields in high temperature superconductors, 17:21882 
(RA;US) 
Crystal Structure 
Fine scale mesostructures in superconducting and other materi- 
als, 17:21890 (R;US) 
Modelling of structure and defects of HTSC by molecular dy- 
namics method, 17:21987 (IA;SU;In Russian) 
Structural studies of metal oxides related to High-T. supercon- 
ductors, 17:21893 (I;DK) 
Crystallography 
Structural studies of metal oxides related to High-T. supercon- 
ductors, 17:21893 (I;DK) 
Electrical Properties 
Phase transitions and transport in anisotropic superconductors 
with large thermal fluctuations, 17:21884 (RA;US) 
Electron Density 
Calculations of electron density distribution in HTSC according 
to X-ray data, 17:21990 (IA;SU;In Russian) 
Electronic Structure 
Are complex silver oxides new high temperature superconduc- 
tors?, 17:21875 (IA;SU;In Russian) 
Cluster calculations of electronic structure of oxygen vacancies 
in HTSC, 17:22001 (IA;SU;Iin Russian) 


602 ERA Vol. 17, No. 8 





Effect of oxygen atoms substitution on electronic structure of 
HTSC films of Y-Ba-Cu-O system, 17:21988 (IA;SU;In Russian) 

Electronic structure and electric field gradients in YBagCu307 
and YBazCu3QO¢, 17:21986 (IA;SU;In Russian) 

Electronic structure of HTSC crystals, 17:21874 (IA;SU;In Rus- 
sian) 

Electronic structure of model clusters with transition elements in 
lanthanum-strontium and bismuth-tallium ceramics, 17:21992 
(IA;SU;In Russian) 

Local electron levels of HTSC CuOz2-planes disturbed by de- 
fects, 17:21995 (IA;SU;In Russian) 

Modelling of electronic structure of high-tc superconductors 
YBazCu307 by the method of crystal orbitals, 17:21991 
(IA;SU;In Russian) 

Parameters of ST! 5’Fe labels in HTSC YBap(Cu, _,,Fex)307_ 5 
structure according to X, calculation by discrete variation 
method, 17:21994 (IA;SU;In Russian) 

Strong non-adiabatic interactions in high-tc superconductors, 
17:21989 (IA;SU) 

Energy Beam Deposition 

Computer simulation of scattered ion and sputtered species 
effects in ion beam sputter-deposition of high temperature su- 
perconducting thin films, 17:21853 (R;US) 

Exchange Interactions 

Exchange interactions in WHTSC-oxides YBapCugQO¢ 5.x, 

17:21993 (IA;SU;In Russian) 
Inclusions 

Flux pinning enhancement by Y,BaCuOs inclusions in melt pro- 

cessed YBaCuO superconductors, 17:21881 (RA;US) 
Josephson Effect 

Flux motion and dissipation in high-temperature superconduc- 

tors, 17:21889 (RA;US) 
Magnetic Flux 

Flux motion and dissipation in high-temperature superconduc- 
tors, 17:21889 (RA;US) 

Flux pinning enhancement by Y2BaCuOs inclusions in melt pro- 
cessed YBaCuO superconductors, 17:21881 (RA;US) 

Resistance, flux motion and pinning in high temperature super- 
conductors, 17:23184 (RA;US) 

Simulations of vortex lattice melting: Evidence for two melting 
transitions, 17:23189 (RA;US) 

Vertex pinning and creep experiments, 17:21886 (RA;US) 

What can we learn from magnetization experiments on high- 
Tesuperconductors? An overview, 17:21858 (R;US) 

Magnetic Properties 

Superconductivity and magnetism in rapidly solidified per- 
ovskites: Final report, September 1, 1988—August 31, 1991, 
17:21868 (R;US) 

Magnetization 
What can we learn from magnetization experiments on high- 
Tesuperconductors? An overview, 17:21858 (R;US) 
Mathematical Models 
Correlations and transport in vortex liquids, 17:23183 (RA;US) 
Neutron Diffraction 
[Gamma scattering in condensed matter with high intensity 
Moessbauer radiation], 17:23173 (R;US) 
Phase Diagrams 
Correlations and transport in vortex liquids, 17:23183 (RA;US) 
Phase Transformations 

Fine scale mesostructures in superconducting and other materi- 
als, 17:21890 (R;US) 

Phase transitions and transport in anisotropic superconductors 
with large thermal fluctuations, 17:21884 (RA;US) 

Physical Properties 

Dynamics of the vortex state in high temperature superconduc- 

tors, 17:21879 (RA;US) 
Research Programs 

Progress in materials research and applications of high- 

T-Superconductors, 17:23181 (RA;US) 
Scanning Electron Microscopy 

Column-by-column compositional imaging by Z-contrast STEM, 

17:23160 (R;US) 





Scattering 
[Gamma scattering in condensed matter with high intensity 
Moessbauer radiation], 17:23173 (R;US) 
Schwinger-Tomonaga Formalism 
Schwinger boson studies of the t-J model beyond mean-field 
approximation, 17:23179 (R;XA) 
Solidification 
Superconductivity and magnetism in rapidly solidified per- 
ovskites: Final report, September 1, 1988—August 31, 1991, 
17:21868 (R;US) 
Superconductivity 
High T-superconductors at microwave frequencies, 17:21880 
(RA;US) 
Resistance, flux motion and pinning in high temperature super- 
conductors, 17:23184 (RA;US) 
Technology Assessment 
Conference Summary, 17:23187 (RA;US) 
Thermal Conductivity 
Evidence for strong electron-phonon coupling in thermal con- 
ductivity of YBazCu3O07_, 17:21888 (RA;US) 
Transition Temperature 
Oxygen ordering and superconductivity in the high T. supercon- 
ductor YBazCu3O¢,,, 17:21844 (R;DK) 
Uses 
Progress in materials research and applications of high- 
T-Superconductors, 17:23181 (RA;US) 
Survey of potential electronic applications of high temperature 
superconductors, 17:23185 (RA;US) 
X-Ray Diffraction 
[Gamma scattering in condensed matter with high intensity 
Moessbauer radiation], 17:23173 (R;US) 
HIPPOCAMPUS 
Quantitative autoradiography of muscarine cholinergic receptors 
and their M; and M2 subtypes in the rat hippocampus. Influ- 
ence of a mixed neutron-gamma irradiation. Preliminary 
study, 17:22868 (RA;FR;In French) 
HISPANIC AMERICANS 
An analysis of residential energy consumption and expenditures 
by minority households by home type and housing vintage, 
17:21710 (R;US) 
HOG FUEL 
See WOOD WASTES 
HOLES 
Upgraded Down Hole Alignment System: 
17:22065 (R;US) 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF ACCELERATOR 
HOLMIUM 159 
On Z = 64 shell closure and some high spin states of '4°Gd and 
158Ho, 17:23075 (RA;US) 
HOLMIUM 166 
Bone marrow ablation with Ho-166 pharmaceuticals as prepara- 
tion for bone marrow transplants, 17:22895 (RA;US) 
HOMOGENEOUS PLASMA 
Dielectric energy versus plasma energy, and Hamiltonian action- 
angle variables for the Viasov equation, 17:23216 (R;US) 
Renormalized material relationships in plasmas, 17:23237 (R;UA) 
HORIZONTAL AXIS TURBINES 
A comparison of aerodynamic devices for control and over- 
speed protection of HAWTs, 17:21274 (RA;GB) 
A surface definition code for turbine blade surfaces, 17:21292 
(R;US) 
Aerodynamic performance prediction for the stalling HAWT ro- 
tor, 17:21284 (R;GB) 
Measurements on Bonus Kombi 31 m, 35 rpm, 17:21295 (R;DK) 
New aerodynamic systems for the prevention of overspeed and 
regulation of power of HAWTs, 17:21268 (RA;GB) 
The requirements for mechanical systems for horizontal axis 
wind turbines, 17:21270 (RA;GB) 
Yaw dynamics of horizontal axis wind turbines: Final report, 
17:21293 (R;US) 
HOT CELLS 
Present status of JAERI Tokai hot cell facilities, 17:22035 (R;JP) 


Users guide, 


HTGR TYPE REACTORS 


HOT GAS CLEANUP 
Adsorbents 
Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 17:20679 (RA;US) 
Enhanced durability of high-temperature desulfurization sor- 
bents for moving-bed applications, 17:20678 (RA;US) 
Lab-scale sorbent development, 17:20693 (RA;US) 
METC in-house hot gas desulfurization research, 17:20695 
(RA;US) 
Chemical Reaction Kinetics 
Comparative study of the reactions of metal oxides with SO, 
and H2S, 17:20689 (RA;US) 
Sulfur capture mechanisms, 17:21964 (RA;US) 
Chemical Reactors 
Preliminary conceptualization of METC’s fluid-bed, hot-gas 
desulfurization PDU, 17:20697 (RA;US) 
Fitters 
Ceramic fiber-ceramic matrix hot-gas filters, 17:20690 (RA;US) 
Long-term durability testing of ceramic cross-flow filters, 
17:20681 (RA;US) 
METC in-house particulate cleanup program, 17:20698 (RA;US) 
Pilot-scale testing of hot-gas cleanup systems, 17:20687 (RA;US) 
Subpilot-scale gasifier evaluation of cross-flow filters, 17:20680 
(RA;US) 
Thermal/chemical degradation of ceramic candie filter materiais, 
17:20683 (RA;US) 
Thermal/chemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 
Membranes 
Development of hollow-fiber catalytic-membrane reactors for 
high-temperature gas cleanup, 17:20703 (RA;US) 
Facilitated transport ceramic membranes for high-temperature 
gas cleanup, 17:20705 (RA;US) 
Gas separations using ceramic membranes, 17:20704 (RA;US) 
Gas separations using ceramic membranes, 17:20702 (RA;US) 
Low-cost ceramic membranes and supports for gas separation, 
17:20685 (RA;US) 
Solid facilitated transport membranes for high-temperature gas 
desulfurization, 17:20699 (RA;US) 
Pertormance Testing 
Calderon coal gasification process development unit design and 
test program, 17:20700 (RA;US) 
Integrated operation of a pressurized fixed-bed gasifier and hot 
gas desulfurization system, 17:20655 (RA;US) 
Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems, 17:20656 (RA;US) 
Reseerch Programs 
Bench-scale, fluid-bed, hot-gas desulfurization projects at 
METC, 17:20696 (RA;US) 
Test Facilities 
Fluid-bed gasifier for hot gas cleanup units, 17:20691 (RA;US) 
Hot gas cleanup test facility for gasification and pressurized 
combustion, 17:20658 (RA;US) 
METC’s synthetic gas generator project, 17:20694 (RA;US) 
Pilot-scale testing of hot-gas cleanup systems, 17:20687 (RA;US) 
HOT-DRY-ROCK SYSTEMS 
Development of hot water utilizing power plant.: Development of 
hot dry rock power generation system technology, 17:21256 
(IA;JP;In Japanese) 
HOT-WATER PROCESSES 
Preliminary examination of oil bonding at sand surfaces and its 
influence on hot water separation, 17:20926 (R;US) 
HOUSES 
A builder's guide to Super Good Cents contruction and sales, 
17:21716 (R;US) 
External exposure from airborne radionuclides, 
(RA;FR) 
Influence of subslab aggregate permeability on subslab ventila- 
tion performance: Final report, 17:21714 (R;US) 
ingress of radioactive material into dwellings, 17:22836 (RA;FR) 
Transparent isolation - final report of the research project 1987 - 
1990, 17:21220 (R;CH;In German) 
HTGR TYPE REACTORS 
See also HTTR REACTOR 


17:22833 
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HTGR TYPE REACTORS 


Analysis of the NP-MHTGR concept: A comparison of reactor 
physics methods, 17:21466 (RA;US) 
Innovative safety features of the modular HTGR: Revision 1, 
17:21545 (R;US) 
Options for treating high-temperature gas-cooled reactor fuel for 
tepository disposal, 17:21358 (R;US) 
The market potential of modular HTRs as heat and power 
sources in Spain, 17:21402 (R;FR) 
Uniform analysis of recycling self generated actinides in a PWR, 
LMR, and MHTGR, 17:20962 (RA;US) 
HTO 
See TRITIUM COMPOUNDS 
HTTR REACTOR 
Verification of thermal-irradiation stress analytical code VIENUS 
of graphite block, 17:21508 (R;JP;in Japanese) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 


HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

Latest scientific and technological knowledge of human-reliability 
quantification - December 1991, 17:22906 (R;DE;in German) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 

HUMAN POPULATIONS 

See also MINORITY GROUPS 

Analysis of radiation doses from operation of postulated com- 
mercial spent fuel transportation systems: Analysis of a 
system containing a monitored retrievable storage facility: Ad- 
dendum 1, 17:20948 (R;US) 

Biodosimetry of ionizing radiation in humans using the gly- 
cophorin A genotoxicity assay, 17:22897 (R;US) 

Evaluation of potential hazard exposure resulting from DOE 
waste treatment and disposal at Rollins Environmental Ser- 
vices, Baton Rouge, LA, 17:20966 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:22857 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:22858 (R;US) 

Milk cow feed intake and milk production and distribution 
estimates for Phase 1: Hanford Environmental Dose Recon- 
struction Project, 17:22859 (R;US) 

Overview of the Hanford Environmental Dose Reconstruction 
Project, 17:22862 (R;US) 

Parameters used in the environmental pathways and radiologi- 
cal dose modules of the Phase | air pathway code, 17:22861 
(R;US) 

Progress report, Working Group 7.1 on Environmental Trans- 
port, US- USSR Joint Coordinating Committee on Civilian 
Nuclear Reactor Safety, 17:22664 (R;US) 

Suggestions for improvement of the methodology and use of 
MEPAS, the Multimedia Environmental Pollutant Assessment 
System: Environmental Restoration Program, 17:21121 
(R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Study of the interactions between organic matter and 

transuranic elements, 17:21011 (R;FR) 
HYBRID ELECTRIC-POWERED VEHICLES 

Electric and Hybrid Vehicles Program: Fifteenth annual report to 

Congress for FY 1991, 17:21807 (R;US) 
HYBRID SYSTEMS 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;In Japanese) 

NEDO solar technology subcommittee (11th business reporting 
conference), 17:21196 (1;JP;in Japanese) 
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HYDRATES 
See also GAS HYDRATES 
Hydrous metal oxide-supported catalysts: Part 3, Development 
of NiMoHMO catalysts, 17:20772 (R;US) 
HYDRAULIC FRACTURING 
Hydraulic fracture design optimization, 17:20914 (R;US) 
Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures (large-scale 
R and D), 17:20846 (IA;JP;in Japanese) 
Well stimulation technology.: Field experiment of massive hy- 
draulic fracturing, 17:20863 (IA;JP;in Japanese) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Assessment of RELAP5/MOD2 using Semiscale large break 
loss-of-coolant experiment S-06-3, 17:21573 (R;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See aiso ALKANES 
ALKENES 
BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STILBENE 
Activated Carbon 
Surface geochemical prospecting.: Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;in Japanese) 
Adsorbents 
Surface geochemical prospecting.: Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;in Japanese) 
Aging 
Simulation for integration of oil generation migration and accu- 
mulation.: Development of a basin analysis system, 17:20824 
(IA;JP;in Japanese) 
Aromatics 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (IA;JP;In Japanese) 
Combustion Kinetics 
Hydrocarbon ignition: Automatic generation of reaction mecha- 
nisms and applications to modeling of engine knock, 
17:22024 (R;US) 
Data Processing 
Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;in Japanese) 
Detection 
Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;In Japanese) 
Dittusion 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (IA;JP;In Japanese) 
Energy Supplies 
Modelization of hydrocarbon supply, 17:20899 (R;FR;In French) 
Field Tests 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (IA;JP;in Japanese) 
Gas Analysis 
Surface geochemical prospecting.: Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;In Japanese) 
Gas Chromatography 
Identification of irradiated chicken by GC/MS determination of 
radiation-induced volatile from the lipids, 17:22774 (RA;FR) 
Surface geochemical prospecting.: Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;in Japanese) 
Geologic Deposits 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (IA;JP;In Japanese) 





Migration 
Simulation for integration of oil generation migration and accu- 
mulation.: Development of a basin analysis system, 17:20824 
(IA;JP;In Japanese) 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (IA;JP;in Japanese) 
Natural Gas 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (IA;JP;In Japanese) 
Offshore Drilling 
Surface geochemical prospecting.: Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;In Japanese) 
Petroleum 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17:20827 (iA;JP;in Japanese) 
Production Mechanisms 
Simulation for integration of oil generation migration and accu- 
mulation.: Development of a basin analysis system, 17:20824 
(IA;JP;In Japanese) 
Quantitative Chemical Analysis 
Surface geochemical : Development for marine 
geochemical survey system, 17:20825 (IA;JP;In Japanese) 
Seas 
Surface geochemical —— Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;In Japanese) 
Simulation 
Simulation for integration of oil generation migration and accu- 
mulation.: Development of a basin analysis system, 17:20824 
(IA;JP;In Japanese) 
Surface geochemical prospecting.: Study for vertical migration 
of gaseous hydrocarbons, 17: 20827 (IA;JP;in Japanese) 


Methane oxidation over dual redox catalysts, 17:20649 (R;US) 
HYDROELECTRIC POWER 

Employment and land-use impacts or resource program ele- 
ments, 17:21648 (R;US) 

Submittal of a legislative proposal to Congress for the sales of 
the Eklutna and the Snettisham projects: Environmental as- 
sessment, 17:21189 (R;US) 

Valuation of selected environmental impacts associated with 
Bonneville Power Administration Resource Program alterna- 
tives, 17:22809 (R;US) 

HYDROELECTRIC POWER PLANTS 

See also LOW-HEAD HYDROELECTRIC POWER PLANTS 

Development of a new environmentally improved hydroturbine, 
17:21180 (RA;US) 

Status of an aerating labyrinth weir for minimum flow and oxy- 
gen improvement in South Holston Dam tailwater, 17:21179 
(RA;US) 

Use of a fish bioenergetics model to evaluate effects of dis- 
solved oxygen mitigation at Norris Dam, 17:21178 (RA;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

Corrosion resistance of stainless steels and high Ni-Cr alloys to 
acid fluoride wastes, 17:21051 (R;US) 

Operational problems associated with the use of particulate 
emission control for MACT compliance applications, 17:21129 
(R;US) 

HYDROGEN 

A study of the reactivity of reduced molybdenum ethoxides: 
Synthesis and characterization of MoO(OH) and some novel 
molybdenum ethoxide cluster molecules, 17:21877 (R;US) 

Accurate non-adiabatic couplings: Predissociation of Hs, 
17:23137 (R;US) 

Catalytic carbon membranes for hydrogen production, 17:21145 
(RA;US) 

Ceramic membranes for high temperature hydrogen separation, 
17:20771 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Solid-state NMR characterization of coal liquefaction 
products, 17:20724 (R;US) 


HYDROGENATION 


Corrosion of UxZr;_,C;_, nuclear fuel materials in hydrogen 
gas at high pressures and temperatures, 17:21389 (R;US) 

Development of an electrochemical hydrogen speien de- 
vice, 17:21146 (RA;US) 

Dual-energy neutron tomog raphy of water in rock using the Ar- 
gonne IPNS, 17:23171 (R;US) 

Gas separation ion exchange membranes for producing 
H2 from synthesis gas, 17:21147 (RA;US) 

High accuracy neutron total cross section measurements, 
17:21408 (RA;US) 

Hydrogen desorption and the search for the Higgs, 17:22148 
(R;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 17:20701 (RA;US) 

METC in-house membrane program, 17:20684 (RA;US) 

The third integral effects test (IET-3) in the Surtsey Test Facility, 
17:21594 (R;US) 

Understanding of cyclic venting phenomena in Hanford Site 
high-level waste tanks: The evaluation of Tank 241-SY-101, 
17:21075 (R;US) 

Vaporization behavior of U,Zr;_,C;_, nuclear fuel materials in 
hydrogen at high pressures and temperatures, 17:20935 
(R;US) 

HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN PRODUCTION 

Biological conversion of synthesis gas, 17:22900 (RA;US) 

Calcium oxide process for the bulk removal of carbon dioxide, 
17:20664 (RA;US) 

Catalytic carbon membranes for hydrogen production, 17:21145 
(RA;US) 

Development of coal-based hydrogen production technology, 
17:21149 (IA;JP) 

Development of coal-based hydrogen production technology, 
17:21150 (IA;JP;in Japanese) 

Development of hydrogen jon technique using coal.: Re- 
search with a pilot plant, 17:21151 (IA;JP;in Japanese) 

Hydrogen production through photovoltaic processes: Italian 
ENEA and other research projects, 17:21148 (R;IT;In Italian) 

Production of hydrogen and co-products from coal, 17:20661 
(RA;US) 

Production of low-cost hydrogen, 17:21144 (RA;US) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGEN SULFIDES 

Atmospheric modeling of the July 1991 metam sodium spill into 

California’s Upper Sacramento River, 17:22597 (R;US) 
-based sorbents for hot gas desulfurization, 
17:20692 (RA;US) 

Enhanced durability of high-temperature desulfurization sor- 
bents for moving-bed applications, 17:20678 (RA;US) 

Mild coal gasification - Product separation, pilot-unit support, twin 
screw heat transfer, and H2S evolution, 17:20665 (RA;US) 

HYDROGEN TRANSFER 

Photoinitiated electron transfer in multichromophoric species: 
Synthetic tetrads and pentads featuring diquinone moieties: 
Technical progress report, September 1, 1991-30 April 1992, 
17:22013 (R;US) 

HYDROGENATION 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;In Japanese) 

Development of coal liquefaction technique.: Development of 
common base techniques (development of new catalysts for 
upgrading coat liquefied oil), 17:20767 (IA;JP;In Japanese) 
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HYDROGENATION 


Utilization and refining technology of coal liquefaction products, 
17:20759 (IA;JP;in Japanese) 
HYDROXY COMPOUNDS 
See also ALCOHOLS 
PHENOLS 
THIAMINE 
Study for the identification of irradiated carbohydrate containing 
food, 17:22781 (RA;FR) 
HYDROXYL RADICALS 
Combustion Research Program: Flame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 
HYDROXYTOLUENES 
See CRESOLS 
HYDROXYXYLENES 
See XYLENOLS 
HYPERONS 
Aspects of strangeness production with 15 — 30 GeV proton 
beams, 17:23028 (R;US) 
HYPERSONIC FLOW 
Joint computational and experimental aerodynamics research 
on a hypersonic vehicle, 17:22504 (R;US) 
HYPERTHERMIA 
2. All-union symposium with international participation on hyper- 
thermia in oncology: Summaries of reports. |. Clinic, 
17:22746 (1;SU) 


| CODES 

INREM II: Estimating dose equivalent to mans organs from an 
inhaled,ingested radionuclide, 17:23378 (CM;US) 

IODES: Code for calculating the estimation of dose, 17:23389 
(CM;US) 

-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA AGREEMENTS 

Agreement of 27 February 1992 between the Government of the 
People’s Democratic Republic of Algeria and the International 
Atomic Energy Agency for the application of safeguards in 
connection with the supply of a research reactor from the 
People’s Republic of China, 17:21812 (R;XA) 

Agreement of 8 January 1992 between the Government of Saint 
Vincent and the Grenadines and the International Atomic En- 
ergy Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons, 
17:21811 (R;XA) 

IAEA SAFEGUARDS 

Agreement of 8 January 1992 between the Government of Saint 
Vincent and the Grenadines and the International Atomic En- 
ergy Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons, 
17:21811 (R;XA) 

Upgraded RECOVER system - CASDAC system, 17:21136 
(RIP) 

IBR-1 
See IFR REACTOR 
ICE 

Coupled ice-ocean modelling in the Greenland Sea area, 
17:20852 (iA;DK) 

IDAHO NATIONAL ENGINEERING LABORATORY 

1990 INEL national emission standards for hazardous air pollu- 
tants: Annual report, June 1991, 17:22553 (R;US) 

Buried Waste Integrated Demonstration Plan: Revision 1, 
17:21001 (R;US) 

IEA 
See INTERNATIONAL ENERGY AGENCY 
IFR REACTOR 

A next-generation reactor concept: The Integral Fast Reactor 

(IFR), 17:21364 (R;US) 


Metal fuel manufacturing and irradiation performance, 17:21363 
(R;US) 
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Sensitivity theory for the closed nuclear fuel cycle, 17:21367 
(RA;US) 
IGNALINSK-1 REACTOR 
Automatic system for investigating radionuclide concentrations 
in the environment of ignalina nuclear power plant, 17:22854 
(IA;SU;In Russian) 
IGNITION 
Modeling initiation of explosives by projectile impact, 17:22509 
(R;US) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMATRAN VOIMA POWER REACTOR 
See LOVIISA REACTOR 
IMPACT FUSION DRIVERS 
Asymptotic analysis of the longitudinal instability of a heavy ion 
induction linac, 17:23273 (RA;US) 
Heavy ion induction linacs for fusion, 17:23270 (RA;US) 
Recent development in inertial fusion based on rf acceleration, 
17:23271 (RA;US) 
Transverse beam dynamics studies of a heavy ion induction 
linac, 17:22201 (RA;US) 
IMPACT SHOCK 
Modeling initiation of explosives by projectile impact, 17:22509 
(R;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPULSE 
See PULSES 
IMPURITIES 
See also PLASMA IMPURITIES 
Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment to make new type solar cells practical (high purity 
substrate manufacturing technique and high purity raw silicon 
manufacturing technique), 17:21197 (IA;JP;In Japanese) 
Impurity segregation to grain boundaries and defects in AIN, 
17:21866 (R;US) 
IN PILE LOOPS 
The PHEBUS FP project. Status report 1989-1990, 17:21619 
(R;FR) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
IN-SERVICE INSPECTION 
Nondestructive examination (NDE) reliability for inservice in- 
spection of light water reactors: Annual report, October 
1989—September 1990: Volume 12, 17:21567 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Characterization of solid waste incinerator emissions, 17:22555 
(R;IT) 
INCOLOY 825 
Electrochemical polarization measurements on pitting corrosion 
susceptibility of nickel-rich Alloy 825, 17:21067 (R;US) 
INCONEL ALLOYS 
A metallurgic examination of an extruded, zone annealed SLN 
PPN treated bar in INCONEL MA 6000: Appendix 2, 
17:22062 (RA;SE) 
Adhesion evaluation of TiN diffusion barrier layers on ODS sub- 
strates: Appendix 3, 17:22061 (RA;SE) 
Hot-salt corrosion burner rig testing of a surface modified ODS- 
alloy: Appendix 5, 17:21847 (RA;SE) 
Scratch adhesion testing of HfN and TiN diffusion barrier layers 
on ODS substrates: Appendix 4, 17:22060 (RA;SE) 
INCONEL X750 
A combined AEM/APFIM characterization of Alloy X-750, 
17:21821 (R;US) 
INCORPORATION (BIOLOGICAL) 
See UPTAKE 








INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDIUM SELENIDE SOLAR CELLS 

Research on polycrystalline thin film submodules based on 
CulnSez materials: Annual subcontract report, 11 November 
1990-31 October 1991, 17:21208 (R;US) 

INDONESIA 

International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of Indonesia, 
17:20870 (IA;JP;in Japanese) 

Overseas geologic structure survey.: Basic feasibility study on 
commercial production in Baidauri district of Indonesia, 
17:20802 (IA;JP;In Japanese) 

INDOOR AIR POLLUTION 

Ventilation needs in buildings - establishment of a rational basis 
for demands from the authorities: Phase 2. Children’s institu- 
tions, 17:22903 (1;DK;In Danish) 

Ventilation needs in buildings - establishment of a rational basis 
for demands from the authorities: Phase 1. Offices and com- 
munity rooms. Part 3: Air quality and irritating symptoms 
experienced by a panel of experts and personnel, 17:22904 
(1;DK;In Danish) 

INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL ACCIDENTS 
Institute for safety technology, 17:23287 (R;FR) 
INDUSTRIAL PLANTS 
See also BIOMASS CONVERSION PLANTS 
CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
DESALINATION PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 
ISOTOPE SEPARATION PLANTS 
WASTE PROCESSING PLANTS 

Demonstration and industrial pilot projects in the field of energy, 
17:20770 (R;FR) 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown-valves, 17:20750 (IA;JP) 

Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 

INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 

Radiation accidents and abnormal occurrences in industrial ra- 
diography in Finland during the period of 1985-1990, 
17:22880 (R;Fl;in Finnish) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 

Biogas from organic municipal and industrial wastes and wastes 
harvested on public grounds: Final report. Volume A: report, 
17:21154 (R;CH;in German) 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: High- 
concentration waste water pilot plant, 17:21160 (IA;JP;Iin 


Japanese) i 
Stormwater NPDES permit workplan for industrial individual per- 
mit application, 17:22684 (RA;US) 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
PETROLEUM INDUSTRY 
Energy consumption series: Development of the 1991 Manufac- 
turing Energy Consumption Survey, 17:21687 (R;US) 
Energy-saving measures in relation to a rotating furnace, 
17:21788 (1;DK;In Danish) 


INSPECTION 


Pertorming impact evaluations in industrial retrofit: The Energy 
Savings Plan Program, 17:21802 (R;US) 

Potential environmental effects of energy conservation mea- 
sures in northwest industries, 17:21790 (R;US) 

Price and non-price effects on the energy substitution of the 
Japanese manufacturing industry, 17:21664 (R;JP;in Japan- 
ese) 

INERTIAL CONFINEMENT 

Superfluorescent highly doped neodymium materials as smooth 

sources for fusion lasers, 17:22077 (R;FR) 
INERTIAL. SEPARATORS 

Operating experience of centrifugal contactors used in a third 
plutonium purification cycle at the Marcoule reprocessing 
pliant, 17:20938 (R;FR) 

INFLATIONARY UNIVERSE 

Inflating metastable quark-gluon plasma universe, 17:23021 

(R;UA) 
INFORMATION 

Beyond the computer, 17:23424 (RA;US) 

Letter report: Media information review, 1991: Hanford Environ- 
mental Dose Reconstruction Project, 17:22860 (R;US) 

INFORMATION DISSEMINATION 

EiLAB: Access to multimedia, 17:23432 (RA;US) 

Energy education on the move: A national energy education 
survey and case studies of outstanding programs, 17:21803 
(R;US) 

INFORMATION RETRIEVAL 

A phased vision for a Seamless Information Environment and 
the LBL Remote Database Object Project, 17:23429 (RA;US) 

Graphical user interfaces at the Savannah River Site, 17:23430 
(RA;US) 

OS/2 from a reluctant user's perspective, 17:23431 (RA;US) 

UNLV Information Science Research Institute quarterly progress 
report, 17:23442 (R;US) 

INFORMATION SYSTEMS 

A phased vision for a Seamless Information Environment and 
the LBL Remote Database Object Project, 17:23429 (RA;US) 

An analysis of human intelligence losses from a secure informa- 
tion system, 17:23449 (R;US) 

Client/server - Is it real?, 17:23428 (RA;US) 

Computer security applied research for DOE/OSS, 17:23348 
(RA;US) 

Full text retrieval - System design and implementation, 
17:23435 (RA;US) 

ls your automated system ‘disaster-proof’?, 17:23439 (RA;US) 

LNL image managing session abstract, 17:23434 (RA;US) 

Nevada Operations Office (NV) records management using bar- 
code technology, 17:23436 (RA;US) 

Quality improvement in information systems, 17:23425 (RA;US) 

The keys to imaging success, 17:23426 (RA;US) 

INHOMOGENEOUS PLASMA 

Kinetic description of the interaction of electromagnetic waves 
with a layer of inhomogeneous plasma, 17:23233 (R;UA;iIn 
Russian) 

Renormalized theory of low-frequency hydrodynamic fluctua- 
tions in plasmas, 17:22928 (R;UA) 

The development of modulational instability of inhomogeneous 
plasma near the ion-ion hybrid resonance, 17:22929 (R;UA;In 
Russian) 

The influence of strictional nonlinearity on the electromagnetic 
properties of stratified inhomogeneous plasma, 17:23234 
(R;UA;In Russian) 

INJECTION (BEAMS) 
See BEAM INJECTION 
INORGANIC COMPOUNDS 

Health and environmental chemistry: Analytical techniques, 
data m ment, and quality assurance: Volume 1, Revi- 
sion 2, 17:21953 (R;US) 

Robotic soil sampler for hazardous waste clean up, 17:22034 
(R;US) 

INSPECTION 
See also IN-SERVICE INSPECTION 
Fernald liaison report, August 15, 1952, 17:23301 (R;US) 
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INSTRUMENTS (MEASURING) 


INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Radiation hardening of integrated circuits technologies, 
17:22076 (R;FR;in French) 
Reflection masks for soft x-ray projection lithography, 17:23176 
(R;US) 
Robotic workcell for wire wrapping integrated circuits, 17:22081 
(R;US) 
INTERACTING BOSON MODEL 
Comparing several boson mappings with the shell model, 
17:23083 (RA;US) 
INTERCONNECTED POWER SYSTEMS 
Development of commercialization technology of the photo- 
voltaic power generation system.: Demonstration research 
and development of the system interconnection control tech- 
nique (Research and development of evaluation system for 
peripheral techniques), 17:21216 (IA;JP;In Japanese) 
INTERFACES 
Application of photothermal deflection spectroscopy to electro- 
chemical interfaces, 17:21612 (R;US) 
X-ray study of interfacial interactions in highly milled Sn-Ge 
powders, 17:21816 (R;US) 
INTERMEDIATE MASS NUCLEI 
See also CESIUM 137 
CHROMIUM 48 
IODINE 129 
IODINE 131 
KRYPTON 85 
MOLYBDENUM 100 
SCANDIUM 41 
SILVER 102 
SILVER 104 
SILVER 106 
STRONTIUM 88 
STRONTIUM 90 
XENON 136 
YTTRIUM 90 
ZIRCONIUM 90 
ZIRCONIUM 96 
Fluctuations of radiative widths and the relaxation time of neu- 
tron resonances, 17:23096 (R;UA;In Russian) 
INTERMEDIATE VECTOR BOSONS 
See also Z NEUTRAL BOSONS 
Harvard participation in the UA1 experiment, 17:22442 (R;US) 
Physics issues for the next linear collider, 17:23053 (R;US) 
Status report from CDF, 17:23041 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Analysis of the long-term safety of ultimate storage concepts for 
heat generating radioactive wastes, 17:21026 (R;DE;In Ger- 
man) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
Demonstration test on methanol conversion of oil burning thermal 
power piants.: Research and development of methanol engine 
system for power generation, 17:21305 (IA;JP;in Japanese) 
Hydrocarbon ignition: Automatic generation of reaction mecha- 
nisms and applications to modeling of engine knock, 
17:22024 (R;US) 
INTERNAL IRRADIATION 
The modelling of external exposure and inhalation pathways in 
COSYMA, 17:22837 (RA;FR) 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL COOPERATION 
International programmes for financing of environmental pro- 
jects in Czechoslovakia, especially the PHARE programme, 
17:21644 (IA;DK) 
INTERNATIONAL ENERGY AGENCY 
Promotion of clean coal utilization based on IEA agreement.: In- 
ternational cooperation project for coal utilization technology, 
17:21668 (IA;JP;in Japanese) 
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INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVENTIONS 

ERIP application instructions: Final report, September 12, 

1990—December 31, 1991, 17:23292 (R;US) 
INVERTERS 

Optimized pulse-width-modulation for a large self-commuted 
power inverter operated parallel to an active filter as small as 
possible, 17:21214 (R;CH;in German) 

Understanding and managing the effects of battery charger and 
inverter aging, 17:21521 (R;US) 

INVESTIGATIONS 

Investigating and reporting accidents effectively, 17:23300 (R;US) 

Overall national geothermal resources survey, 17:21253 
(IA;JP;In Japanese) 

INVESTMENT 

NEDO coal mining rationalization subcommettee (11th business 

reporting conference), 17:21669 (I;JP;In Japanese) 
IODINE 

Development of a kinetic model, including rate constant estima- 
tions, on iodine and caesium behaviour in the primary circuit 
of LWR'’s under accident conditions, 17:21624 (R;FR) 

lodine supply in diet in various european regions and risks of io- 
dine prophylaxis, 17:22826 (RA;FR) 

Kinematics of Compton backscattering x-ray source for angiog- 
raphy, 17:22737 (R;US) 

Thyroid blockade in fetuses and infants in a chimpanzee model, 
17:22825 (RA;FR) 

Thyroid consequences of Chernobyl in C.E.C. countries, 
17:22827 (RA;FR) 

IODINE 129 
Mobility of 12°! in buried waste, 17:20996 (R;US) 
IODINE 131 

Assessment of exposures to ''| in the continental United 
States resulting from the Nevada atmospheric nuclear tests, 
17:22831 (RA;FR) 

Peculiarities of the contamination with radionuclides of the cul- 
tured pasture grass of the Lithuanian SSR after the Chernobyl 
accident, 17:22849 (IA;SU;in Russian) 

Preventive measures, 17:22829 (RA;FR) 

Risk of thyroid carcinoma after |-131 treatment, 17:22828 (RA;FR) 

Thyroid consequences of Chernobyl in C.E.C. countries, 
17:22827 (RA;FR) 

IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 
See also IODINE 129 
IODINE 131 

Analysis of the kinetic behaviour of iodine and caesium isotopes 
in the primary circuit of LWR’s during severe fuel damage ac- 
cidents, 17:21625 (R;FR) 

lodine supply in diet in various european regions and risks of io- 
dine prophylaxis, 17:22826 (RA;FR) 

ION BEAM FUSION REACTORS 
Intense ion beam transport in neutral gas, 17:23272 (RA;US) 
ION BEAM TARGETS 

Comparison of experimental results and calculated detector re- 
sponses for PBFA Ii thermal source experiments, 17:23281 
(R;US) 

ION BEAM TYPE REACTORS 

See ION BEAM FUSION REACTORS 

iON BEAMS 

Design studies of SSC low-energy-beam-transport system using 
einzel lenses, 17:22308 (RA;US) 

Design studies of low energy H~ beam transport with electro- 
static lenses, 17:22309 (RA;US) 

Experimental results in superconducting niobium resonators for 
high-brightness ion beam acceleration, 17:22251 (RA;US) 

HESQ, a low energy beam transport for the SSC linac, 
17:22328 (RA;US) 

Production of ion beams by using the ECR plasmas cathode, 
17:22933 (RA;US) 

RFQ lens for low energy ion beam focusing, 17:22157 (RA;US) 





Research on production technology for a high-temperature, cor- 
rosive environment.: Development of corrosion-resistant 
materials and sealing technology, 17:20885 (IA;JP;In Japan- 
ese) 

Secondary electron methods for ion phase motion research, 
17:22194 (RA;US) 

The problems of ion beams modeiing in injectors and RFQ 
linacs, 17:22197 (RA;US) 

Variable energy and heavy ion RFQs, 17:22336 (RA;US) 

ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
Status of the ORNL ECR source facility for multicharged ion col- 
lision research, 17:22936 (RA;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION PAIRS 
Variable energy and heavy ion RFQs, 17:22336 (RA;US) 
ION PROBES 
The hyperbolic energy analyzer: A novel diagnostic ion probe, 
17:23197 (RA;US) 
ION SOURCES 
See also ELECTRON BEAM ION SOURCES 
PENNING ION SOURCES 


in 
A 10 GHz electron-cyclotron-resonance (ECR) ion source for 
ion-electron and ion-atom collision studies, 17:22935 (RA;US) 
An ECR source for negative ions production, 17:22934 (RA;US) 
ECRIPAC: A new concept for the production and acceleration to 
very high energies of multiply charged ions using an ECR 
plasma, 17:22932 (RA;US) 
Gyrac-D: A device for a 200 keV ECR plasma production and 
accumulation (first results), 17:23199 (RA;US) 
Present status of the Warsaw cusp ECR ion source, 17:22231 
(RA;US) 
Proposal of a pulsed ECR-source for synchrotron injection, 
17:22367 (RA;US) 
Results of the new ECR4 14.5 GHz ECRIS, at GANIL, 17:22215 
(RA;US) 
Status of JYFL-ECRIS at University of Jyvaeskylae, 17:22233 
(RA;US) 
Status of the ORNL ECR source facility for multicharged ion col- 
lision research, 17:22936 (RA;US) 
Status report of the 14.4 GHz ECR in Legnaro, 17:22232 (RA;US) 
The H* ECR source for the LAMPF optically pumped polarized 
ion source, 17:22230 (RA;US) 
The continuous wave, optically pumped H~ source at TRIUMF, 
17:22228 (RA;US) 
The new 10 GHz CAPRICE source - Magnetic structures and 
performances, 17:22221 (RA;US) 
The single staged ECR source at the TRIUMF isotope separator 
TISOL, 17:22227 (RA;US) 
Functional Models 
The 14 GHz CAPRICE source: Results on heavy metallic ions, 
17:22224 (RA;US) 
installation 
ECR source for the HHIRF tandem accelerator, 17:22229 


brightness ion source for the Basic Technology 
Accelerator (BTA), 17:22237 (R;JP) 
Operation 
First operation of the Texas A and M ECR ion source, 17:22222 
(RA;US) 
Operation of the new KVI ECR ion source at 10 GHz, 17:22219 
(RA;US) 
Performance 
710-712, 17:22366 (RA;US) 
A single stage ECR source for efficient production of radioactive 
ion beams, 17:22226 (RA;US) 
Cesium effect on volume H~ ion source, 17:22354 (RA;US) 


IONS 


ECR ion sources and applications with heavy-ion linacs, 
17:22304 (RA;US) 
ECR source for the HHIRF tandem accelerator, 17:22229 
(RA;US) 
“a of the Texas A and M ECR ion source, 17:22222 
(RA;US) 
Preliminary performance of the LBL AECR, 17:22216 (RA;US) 
Recent developments and future projects on ECR ion sources 
at Grenoble, 17:22213 (RA;US) 
— of the new ECR4 14.5 GHz ECRIS, at GANIL, 17:22215 
(RA;US) 
Status of the BNL toroidal volume H~ source, 17:22352 (RA;US) 
The 14 GHz CAPRICE source: Results on heavy metallic ions, 
17:22224 (RA;US) 
The new 10 GHz CAPRICE source - Magnetic structures and 
performances, 17:22221 (RA;US) 
Pertormance Testing 
Operational experience and status of the INS SF-ECR ion 
source, 17:22214 (RA;US) 
Recent developments of RIKEN ECR ion sources, 17:22223 
(RA;US) 
The single staged ECR source at the TRIUMF isotope separator 
TISOL, 17:22227 (RA;US) 
Plasma Confinement 
Experimental study of the parallel and perpendicular particle 
losses from an ECRIS plasma, 17:22217 (RA;US) 
Plasma instability 
Plasma instability in electron cyclotron resonance heated ion 
sources, 17:22218 (RA;US) 


Specifications 
Status of ECR source development at Juelich, 17:22220 (RA;US) 


ic characterization of LEVIS active ion source on 
PBFA 2, 17:23283 (R;US) 
Technology Assessment 
Recent dev and future projects on ECR ion sources 
at Grenoble, 17:22213 (RA;US) 
Review of negative hydrogen ion sources, 17:22303 (RA;US) 
Uses 
Characteristics and potential applications of an ORNL mi- 
crowave ECR multicusp plasma ion source, 17:23198 (RA;US) 
1ON TEMPERATURE 
Design and calibration of a fast-time resolution charge ex- 
change analyzer, 17:23205 (R;US) 
1ON-ATOM COLLISIONS 
Correlated charge-changing ion-atom collisions: Progress re- 
port, March 16, 1991—March 15, 1992, 17:23144 (R;US) 
Single and double electron @ in collisions of highly ion- 
ized, decelerated Ge ions with Ne, 17:23146 (R;DE) 
1ON-ION COLLISIONS 
lonisation and pair creation in relativistic heavy-ion collisions, 
17:23145 (R;DE) 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 
Health and dosimetry considerations in the ICRP 1990 formula- 
tion of effective dose, 17:22813 (R;US) 


See ELECTROPHORESIS 
IONS 

See also CHROMIUM IONS 
DEUTERIUM IONS 
GERMANIUM IONS 
IRON IONS 
LEAD IONS 
MANGANESE IONS 
NITROGEN IONS 
TITANIUM IONS 
VANADIUM IONS 
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The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, August 1, 1991—March 31, 1992, 
17:21963 (R;US) 

IPCR CYCLOTRON 

Recent developments of RIKEN ECR ion sources, 17:22223 

(RA;US) 
IRIDIUM 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, September 30, 
1991—December 31, 1991, 17:20721 (R;US) 

IRIDIUM 187 

On-line nuclear orientation: Progress report, April 1, 1991— 

March 31, 1992, 17:23091 (R;US) 
IRIDIUM COMPLEXES 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 17:20720 (R;US) 

Use of a Fourier deconvolution method in particle size determi- 
nation and use of molecular mechanics in crystal structure 
determinations, 17:22008 (R;US) 

IRON 

Material-deposition processes in the separator of Li-alloy/FeS. 
thermal cells, 17:21615 (R;US) 

Mediated electrochemical hazardous waste destruction: Revi- 
sion 1, 17:21066 (R;US) 

The existence of native iron - implications for nuclear waste 
management. Part 1: Evidence from existing knowledge, 
17:21061 (R;Fl) 

The existence of native iron - implications for nuclear waste 
management. Part 2: Evidence from investigation of samples 
of native iron, 17:21062 (R;Fl) 

Voltage transition of low current argon arcs by mixing of iron 
powder.: Arc voltage characteristics in low current and long- 
gap, 17:22937 (R;JP;In Japanese) 

IRON 58 TARGET 

Calculation and measurement of neutron distribution in WWR-M 
reactor of the institute for nuclear research of the Ukrainian 
Academy of Sciences, 17:21431 (R;UA;in Russian) 

IRON ALLOYS 
See also ALLOY-NI54MO17CRI6FE6W4 
FERRITE 

High spatial resolution microanalysis in the analytical electron 

microscope: A tutorial, 17:22494 (R;US) 
IRON CARBIDES 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—December 1991, 17:20738 
(R;US) 

IRON COMPOUNDS 
See also FERRITES 
IRON CARBIDES 
IRON HYDROXIDES 
IRON NITRATES 
IRON SILICATES 
IRON SULFATES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July-September 1991, 17:20722 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1991, 17:20723 (R;US) 

Cooperative research program in coal liquefaction: Quarterly re- 
port, August 1, 1991—October 31, 1991, 17:20729 (R;US) 

Cooperative research program in coal liquefaction: Quarterly re- 
port, November 1, 1991—January 31, 1992, 17:20728 (R;US) 

Fine particle clay catalysts for coal liquefaction: Quarterly tech- 
nical report, August 9, 1991-November 8, 1991, 17:20731 
(R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report period ending June 30, 
1991, 17:20732 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report No. 10, December 16, 
1989—April 31, 1990, 17:20707 (R;US) 
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IRON HYDROXIDES 

Hanford ferrocyanide waste chemistry and reactivity preliminary 

catalyst and initiator screening studies, 17:21048 (R;US) 
IRON IONS 

Colorimetric determination of Fe*+/Fe* ratio in radioactive 
glasses, 17:21080 (R;US) 

Electron impact ionization of lithiumlike ions: Ti'®, V2, Cr2'+, 
Mn**+, and Fe2*+, 17:23147 (R;US) 

Evaluations of glass vitrification techniques on iron ratio deter- 
minations, 17:21083 (R;US) 

IRON NITRATES 

Processing aersols and filaments in a TMo19 microwave cavity 

at 2.45 GHz, 17:21924 (R;US) 
IRON SILICATES 

Thermal/chemical stability of ceramic cross-flow filter materials, 

17:20682 (RA;US) 
IRON SULFATES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July~September 1991, 17:20722 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October—December 1991, 17:20723 (R;US) 

Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 

IRON-NICKEL BATTERIES 

Research and development of advanced nickel-iron batteries for 
electric vehicle propulsion: Annual report, February 1990— 
January 1991, 17:21608 (R;US) 

IRRADIATION 
See also EXTERNAL IRRADIATION 
FRACTIONATED IRRADIATION 
INTERNAL IRRADIATION 
RADICIDATION 
RADIODISINFESTATION 

The impact of consumer acceptance on trade in irradiated food, 

17:22794 (RA;XA) 
IRRADIATION DEVICES 

Long time irradiation facility of Kyoto University Reactor (KUR) 

and its performance, 17:21509 (R;JP;in Japanese) 
IRRADIATION PLANTS 
Feasibility of cobalt-60 irradiation of perishable food products, 
17:22801 (RA;XA) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISLANDS 

See also INDONESIA 

Final results of the 200 KW class phosphoric acid fuel cell 
project, 17:21705 (IA;JP;In Japanese) 

ISOLATED LOCATIONS 

See REMOTE AREAS 

ISONITRILES 

Transition metal activation and functionalization of carbon- 
hydrogen bonds: Progress report, December 1, 
1989-November 30, 1992, 17:21962 (R;US) 

ISOPRENE 

Non-CH,, non-CO, carbon emission from landscape surfaces, 

17:22538 (RA;US) 
ISOTOPE PRODUCTION 

Progress at LAMPF, January—-December 1990: Progress report, 
17:23073 (R;US) 

ISOTOPE SEPARATION PLANTS 

Oak Ridge National Laboratory Isotopes Facilities Shutdown 
Program Management Plan, 17:21141 (R;US) 

ITALY 

Energy recovery from municipal solid wastes, 17:21793 (R;IT;In 
Italian) 

Evolving strategies in environmental policies regarding munici- 
pal waste disposal, recycling and energy recovery, 17:21796 
(R;IT;In Italian) 

ITER TOKAMAK 

Problems related to ignition in the next step tokamak, 17:23222 
(R;FR) 

Study on operational capability of ITER, 17:23269 (R;JP) 











ITERATIVE METHODS 


Stationary second-degree iterative methods and recurrences, 
17:23353 (R;US) 


J 


JAERI 
Health physics in JAERI No. 33, 17:22855 (R;JP;In Japanese) 
JAERI LINAC 

JAERI TANDEM, LINAC and V.D.G. annual report 1990. April 1, 

1990 - March 31, 1991, 17:22091 (R;JP) 
JAERI! TANDEM ACCELERATOR 

JAERI TANDEM, LINAC and V.D.G. annual report 1990. April 1, 

1990 - March 31, 1991, 17:22091 (R;JP) 
JAPAN 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;In Japanese) 

Development of brown coal liquefaction, 17:20757 (IA;JP;in 
Japanese) 

Survey on infrastructural promotion for coal import.: Survey on 
the coal situation and export capability in Soviet Union, 
17:20813 (IA;JP;in Japanese) 

JAPAN MATERIALS TESTING REACTOR 

See JMTR REACTOR 


JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ORGANIZATIONS 
See also JAERI 
Promotion of clean coal utilization based on IEA agreement.: In- 
ternational cooperation project for coal utilization technology, 
17:21668 (IA;JP;in Japanese) 


Report on coal mining rationalization project, 17:21670 (IA;JP;In 
Japanese) 


JET REACTORS 
See JET TOKAMAK 


JET TOKAMAK 

Analysis and experimental demonstration of effectiveness of 
TOF coincidence technique in neutral particle analysis on 
JET, 17:23219 (R;IT) 

JETS 

Calculation of a shaped charge jet using MESA-2D and MESA 
3-D hydrodynamic computer codes, 17:22507 (R;US) 

Experimental characterization of jet forces on waste tank com- 
ponents, 17:22053 (R;US) 

Fundamentals of enhanced scalar transport in strongly oscillat- 
ing and/or resonant flow fields as created by pulse 
combustion, 17:22063 (R;US) 

JMTR REACTOR 

The JMTR operation and technical development, 5: Fiscal 

1990, 17:21507 (R;JP;In Japanese) 
JOB TRAINING 
See TRAINING 


JOINTS 
See also WELDED JOINTS 
Survey of candidate chemistries for skive joint deterioration indi- 
cator strip: Final report, 17:22498 (R;US) 
JOSE CABRERA REACTOR 
See ZORITA-1 REACTOR 
JOSEPHSON JUNCTIONS 


High T.Josephson Junctions, SQUIDs and magnetometers, 
17:23182 (RA;US) 
Langevin dynamics simulations of large frustrated Josephson 
junction arrays, 17:23188 (RA;US) 
JUVENILES 


Assessment of smolt condition for travel time analysis: Annual 
report 1990, 17:21183 (R;US) 


KINETICS EQUATIONS (REACTOR) 


K 


K CODES 

KDDK: Delayed beta-and gamma-ray production, 17:23385 

(CM;US) 
K REACTOR 

A study of temperature coefficients of reactivity for a Savannah 
River Site tritium-producing charge, 17:20964 (RA;US) 

Best-estimate Mark 22 power and temperature limits during the 
flow instability phase of K Reactor LBLOCAs, 17:21561 (R;US) 

Calculation of Savannah River K Reactor Mark-22 assembly 
LOCA/ECS power limits, 17:21563 (R;US) 

Eigenvalue analysis using a full core Monte Carlo method (U), 
17:21465 (RA;US) 

Emergency response monitoring activities and environmental 
impact of the K-Reactor aqueous tritium release of December 
1991, 17:21459 (R;US) 

Reactivity temperature coefficient calculations for the Savannah 
River K-reactor Part 1: Code comparisons, 17:21461 (RA;US) 

Reactivity temperature coefficient calculations for the Savannah 
River K-reactor Part 2: Applications, 17:21462 (RA;US) 

Spatial kinetics analysis of the loss of control-rod cooling acci- 
dent for the Savannah River K-reactor, 17:21534 (RA;US) 

K-25 PLANT 
See ORGDP 
KAOLINITE 

Synergistic capture mechanisms for alkali and sulphur species 
from combustion: Quarterly report No. 5, September 1991— 
November 1991, 17:20734 (R;US) 

KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KARLSRUHE REPROCESSING PLANT 
See WAK 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KEK LINAC 

Experimental investigations of multi-bunch instability by a trans- 
verse wake field, 17:22203 (RA;US) 

Improvements to the PFN capacitors for the klystron modulators 
of the KEK 2.5-GeV linac, 17:22298 (RA;US) 

KEK 2.5-GeV electron/positron linac status and research activi- 
ties, 17:22128 (RA;US) 

Microwave source upgrade of the KEK 2.5-GeV linac relevant to 
B-factory project, 17:22273 (RA;US) 

KENTUCKY 
Kentucky Lake data base for PC users, 17:22700 (RA;US) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 

Karlsruhe Nuclear Research Center. Research and develop- 
ment program 1992. As of November 19, 1991, 17:21632 
(R;DE;In German) 

KEROGEN 

Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990, 
17:20822 (I;JP;in Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on primary migration of oil, 17:20903 
(IA;JP;In Japanese) 

KERR EFFECT 

Single-shot measurement of the intensity and phase of a fem- 

tosecond pulse using the optical-Kerr effect, 17:22968 (R;US) 
KIEV CYCLOTRON 
Dispersion and monochromatization in the system of U-240 cy- 
clotron beam transportation, 17:22156 (R;UA;In Russian) 
KILN INCINERATORS 
See INCINERATORS 
KINETICS 
See also REACTION KINETICS 
REACTOR KINETICS 

Quaternion and euler angles in kinematics, 17:22939 (R;JP;In 

Japanese) 
KINETICS EQUATIONS (REACTOR) 
See REACTOR KINETICS EQUATIONS 
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KLYSTRONS 
Capacitors 


KLYSTRONS 
Capacitors 

Improvements to the PFN capacitors for the klystron modulators 
of the KEK 2.5-GeV linac, 17:22298 (RA;US) 

ized Simulation 

Relativistic klystron simulations using RKTW2D, 17:22275 
(RA;US) 

Coordinated Research Programs 

Relativistic klystrons for high-gradient accelerators, 17:22280 
(RA;US) 

in 

A long-pulse thyristor-switched modulator for the JHP proton 
linac, 17:22274 (RA;US) 

Dual klystron modulator, 17:22296 (RA;US) 

High power rf amplifiers for accelerator applications: The large 
orbit gyrotron and the high current, space charge enhanced 
relativistic klystron, 17:22281 (RA;US) 

Klystron modulators with HV common-bus for the JLC, 
17:22286 (RA;US) 

L-band high power amplifiers for CEBAF linac, 17:22288 (RA;US) 

Mode competition in high power gyroklystron amplifiers, 
17:22279 (RA;US) 

Operating characteristics of a two-cavity X-band gyroklystron 
experiment, 17:22287 (RA;US) 

R and D on an X-band klystron modulator for Japan Linear Col- 
lider, 17:22284 (RA;US) 

Use of TW output structures for high peak power RF generators, 
17:22300 (RA;US) 

Using traveling wave structures to extract power from relativistic 
klystrons, 17:22276 (RA;US) 

X-band klystron for Japan Linear Collider, 17:22285 (RA;US) 

Diagnostic Techniques 

Expert system for diagnosis of klystron modulator (KMTS), 

17:22319 (RA;US) 


Operation of a 473MHz pulsed klystrode power source, 
17:22278 (RA;US) 
Failures 
Expert system for diagnosis of klystron modulator (KMTS), 
17:22319 (RA;US) 
Modifications 
Microwave source upgrade of the KEK 2.5-GeV linac relevant to 
B-factory project, 17:22273 (RA;US) 
Pertormance Testing 
A long-pulse thyristor-switched modulator for the JHP proton 
linac, 17:22274 (RA;US) 
Klystron modulators with HV common-bus for the JLC, 
17:22286 (RA;US) 
Operating characteristics of a two-cavity X-band gyroklystron 
experiment, 17:22287 (RA;US) 
Use of TW output structures for high peak power RF generators, 
17:22300 (RA;US) 
R Codes 
Relativistic klystron simulations using RKTW2D, 17:22275 
(RA;US) 
Stability 
Mode competition in high power gyroklystron amplifiers, 
17:22279 (RA;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON 84 REACTIONS 
Emission of medium-heavy fragments in asymetric heavy ion 
collisions at intermediate and relativistic incident energies, 
17:23112 (R;DE;in German) 
KRYPTON 85 
A review of the separation and immobilisation of krypton arising 
from nuclear fuel reprocessing plant, 17:20968 (R;GB) 


L 


L CODES 


LEAF: Computer program to calculate fission product release, 
17:23379 (CM;US) 
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LPGS: Code system for calculating radiation exposure, 

17:23380 (CM;US) 
L REACTOR 

Simulation of three-dimensional hydrodynamic components with 
a one-dimensional transient analysis code, 17:21560 (R;US) 

The limnology of L Lake: Results of the L-Lake monitoring pro- 
gram, 1986-1989, 17:22731 (R;US) 

Two-component flow study in large-diameter horizontal pipe, 
17:21511 (R;US) 

LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-1 REACTOR 

Validation of TGBLA/PANACEA code package to Common- 

wealth Edison BWRs, 17:21527 (RA;US) 
LA SALLE COUNTY-2 REACTOR 

BWR stability analysis at Brookhaven National Laboratory, 
17:21518 (R;US) 

Validation of TGBLA/PANACEA code package to Common- 
wealth Edison BWRs, 17:21527 (RA;US) 

LAGRANGE EQUATIONS 

Heat flow of p-harmonic maps with values into spheres, 

17:22953 (R;XA) 
LAKES 

Hot spots, 17:22582 (IA;SU;In Russian) 

Surface water self-decontamination mechanisms in water reser- 
voirs after the Chernobyl accident, 17:22651 (IA;SU;In 
Russian) 

LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA B NEUTRAL BARYONS 
Search for the A, baryon at CDF, 17:23061 (R;US) 
LAMBDA C PLUS 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS BARYONS 
Recent results form CLEO | and a glance at CLEO Il data, 
17:23050 (RA;US) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMPF LINAC 

Beam dynamics simulation of the LAMPF linear accelerator, 
17:22174 (RA;US) 

Progress at LAMPF, January—-December 1990: Progress report, 
17:23073 (R;US) 

LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 

The regulation and development of innovative second uses of 

surface mined lands, 17:22653 (R;US) 
LAND TRANSPORT 

Current situation and future prospect of traffic flow in Europe, 

17:21767 (IA;JP) 
LAND USE 
Land-use changes as an indicator of regional CO, fluxes, 
17:22542 (RA;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 

Cement solidification systems at Los Alamos National Labora- 
tory, 17:20956 (RA;US) 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Revi- 
sion 2, 17:21953 (R;US) 

Nuclear borehole logging applied to environmental restoration, 
17:22656 (R;US) 

Race horses vs work horses: Competition between the nuclear 
weapons labs in the 1950s, 17:22523 (R;US) 

LANTHANIDES 

See RARE EARTHS 
LANTHANUM CHROMITES 

See LANTHANUM OXIDES 





LANTHANUM FLUORIDES 

Electronic structure of anion-conducting superionic conductors, 

17:21979 (IA;SU;In Russian) 
LANTHANUM OXIDES 

Calculation of spin states of Ru(3) atoms in lattice of K2NiF, 
type, 17:21998 (IA;SU;In Russian) 

Cluster calculations of electronic structure of oxygen vacancies 
in HTSC, 17:22001 (IA;SU;In Russian) 

Distribution of valent electrons on pulses in high temperature 
superconductors, 17:21985 (IA;SU;In Russian) 

Effect of electron density orbital ordering on charge transport in 
systems with Jahn-Teller ions, 17:23169 (IA;SU;in Russian) 

Electronic structure of model clusters with transition elements in 
lanthanum-strontium and bismuth-tallium ceramics, 17:21992 
(IA;SU;In Russian) 

Modelling of structure and defects of HTSC by molecular dy- 
namics method, 17:21987 (IA;SU;in Russian) 

Muon and neutron investigations of vortex correlations in high- 
T-superconductors, 17:21885 (RA;US) 

Structural, and magnetic properties of RBa,Cu2NbO, (R = La, 
Pr and Nd), 17:21899 (R;US) 

LANTHANUM SULFIDES 

Electronic structure and chemical bond in lanthanum disulfide, 

17:21976 (IA;SU;In Russian) 
LASER ISOTOPE SEPARATION 

LACAN Code for global simulation of SILVA laser isotope sepa- 

ration process, 17:20931 (R;FR;In French) 
LASER RADIATION 

Using phase retrieval to determine the intensity and phase of an 

ultrashort laser pulse, 17:22088 (R;US) 
LASER SPECTROSCOPY 

See also RAMAN SPECTROSCOPY 

Study on lifetime specific, laser-induced ultrafast fluorescence 
detection in the time and frequency domain for in-situ environ- 
mental analysis of organic pollutants, 17:21952 (R;DE) 

LASER TARGETS 

Interaction physics for megajoule laser fusion targets, 17:23286 
(R;US) 

[NLUF user-application of a high-density gas laser target to the 
physics x-ray lasers and coronal plasmas]: Technical 
progress report, 17:22079 (R;US) 

LASER-PRODUCED PLASMA 

Estimating plasma temperatures, 17:23140 (R;US) 

LLE-LLNL progress report on studies in nonlocal heat transport 
in spherical plasmas using the Fokker-Planck code SPARK, 
17:23242 (R;US) 

LASERS 
See also FREE ELECTRON LASERS 
X-RAY LASERS 

Laser: study of the oncogenic expression after exposure to a 
very short pulsed laser radiation at 1064 nm, 17:22878 
(RA;FR;In French) 

LATENT HEAT STORAGE 
Design and simulation of latent heat storage units: Final report, 
17:21605 (R;US) 
LATEROLOGGING 
See RESISTIVITY LOGGING 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Nuclear physics at extreme energy density: Progress report, 
May 1991—April 1992, 17:23109 (R;US) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 

Lawrence Berkeley Laboratory FY 1992 Site Development Plan, 
17:21651 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

Lawrence Livermore National Laboratory: Meeting — 
challenges with science, engineering, and technology: 
summary of the laboratory for Chancellor Jack W. felines 
17:23289 (R;US) 

Nuclear test-experimental science annual report, Fiscal year 
1990, 17:22526 (R;US) 


LEUCOCYTES 


Race horses vs work horses: Competition between the nuclear 
weapons labs in the 1950s, 17:22523 (R;US) 
Waste minimization activity report for 1991, 17:21063 (R;US) 
Waste reduction strategy for energetic materials processing, 
17:22514 (R;US) 
LBL 88-INCH CYCLOTRON 
Preliminary performance of the LBL AECR, 17:22216 (RA;US) 
LEACHATES 
Bull Run vertical variation of groundwater flow, 17:21311 (RA;US) 
Geochemical characteristics of a leachate plume emanating 
from the Shelby County landfill at Memphis, Tennessee, 
17:22607 (RA;US) 
LEACHING 
Leaching sensitivity to geologic environmental parameters. Task 
3. Characterization of radioactive waste forms. A series of fi- 
nal reports (1985-89). No 14, 17:21916 (R;FR) 
Molten-Caustic-Leaching System Integration Project: Technical 
progress report, quarter ending March 27, 1992, 17:20739 
(R;US) 
LEAD 
Electrochemical array sensors for plating waste stream monitor- 
ing, 17:22667 (R;US) 
impact of gasoline lead on human blood the Athens lead experi- 
ment, 17:20897 (R;FR) 
Microdistribution of lead in bone: A new approach, 17:21937 
(R;US) 
LEAD 208 TARGET 
Electromagnetic excitation of '5*Xe in relativistic heavy ion colli- 
sions, 17:23113 (R;DE;in German) 
LEAD 210 
Determination of sediment accumulation and mixing rates using 
137Cs and 2!°Pb in Watts Bar Reservoir, 17:22693 (RA;US) 
LEAD ALLOYS 
Controlled atmosphere soldering system, 17:21846 (R;US) 
LEAD COMPOUNDS 
See also LEAD OXIDES 
Comparison of models for the input of heric trace ele- 
ments (lead) into the North Sea, 17:22724 (R;DE;in German) 
LEAD IONS 
lonisation and pair creation in relativistic heavy-ion collisions, 
17:23145 (R;DE) 
LEAD OXIDES 
A study of parameters that influence growth and stability of the 
(Bi; _.Pbx)2SraCazCugO, phase, 17:21850 (R;US) 
LEAK DETECTORS 
Demonstration of rapid and sensitive module leak certification 
for space station freedom: Final report, 17:22489 (R;US) 
LEAVES 
Radioactivity of wood foliage and needles in the Lithuanian SSR 
after the Chernobyl accident, 17:22850 (JA;SU;In Russian) 
Respiratory cost of growth and maintenance in leaves of yellow- 
poplar exposed to CO. enrichment, 17:22544 (RA;US) 
LENINGRAD-3 REACTOR 
Radioactive release from Sosnovyj Bor, St. Petersburg, in 
March 1992, 17:21359 (R;Fl) 
LEP STORAGE RINGS 
The LEP Injector Linac, 17:22423 (RA;US) 
Vertex studies and measurement of the B lifetime with the L3 
detector at LEP, 17:22458 (RA;JP) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-HADRON INTERACTIONS 
Theoretical aspects of lepton-hadron scattering, 17:23052 (R;US) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Thermal lepton pairs from quark-gluon plasma in relativistic nu- 
clear collisions, 17:23023 (R;UA) 
LEUCOCYTES 
See LEUKOCYTES 
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LEUKOCYTES 


LEUKOCYTES 
Effects of GM-CSF on the cytohematology after global mixed 
neutron-gamma irradiation in baboons, 17:22871 (RA;FR;In 
French) 
Influence of cellulars stimulating factors on hematopoietic system 
after gamma-neutron irradiation, 17:22873 (RA;FR;In French) 
LEUKOPENIA 
Experimental irradiation: new therapeutic attempts, 17:22876 
(RA;FR;in French) 
LEVITATION 
Computer model simulation of null-flux magnetic suspension 
and guidance, 17:21763 (R;US) 
LICENSE APPLICATIONS 
Legal aspects of public participation in the planning/licensing of 
environmentally related large-scale projects, 17:21392 
(R;DE;in German) 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFETIME 
Prompt neutron lifetime in a strongly heterogeneous lattice, 
17:23070 (R;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI 
See also ALUMINIUM 27 
ALUMINIUM 39 
ARGON 39 
BORON 11 
CALCIUM 40 
CARBON 16 
DEUTERIUM 
HELIUM 3 
HELIUM 4 
HELIUM 5 
HELIUM 6 
NITROGEN 17 
OXYGEN 16 
OXYGEN 17 
OXYGEN 18 
TRITIUM 
Fluctuations of radiative widths and the relaxation time of neu- 
tron resonances, 17:23096 (R;UA;In Russian) 
Muonic atom-light nucleus interaction, 17:23150 (R;UA) 
LIGHT SOURCES 
High-power hybrid attenuator and phase-shifter systems, 
17:22272 (RA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
IEN mobile lab for lighting system performance checks, 
17:21795 (R;IT;In Italian) 
Municipal lighting systems of two districts of Viterbo (italy): 
Technical diagnosis and energy/cost optimization, 17:21794 
(R;IT; In Italian) 
LIGNITE 
Development of biological coal gasification (MicGAS) process, 
17:20663 (RA;US) 
[Basic properties of coals and other solids]: Ninth quarterly re- 
port, [February 1992], 17:20776 (R;US) 
LIMESTONE 
Comparative study of the reactions of metal oxides with SO. 
and H2S, 17:20689 (RA;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAMENTS 
Structural analysis of the central Columbia Plateau utilizing radar, 
digital topography, and magnetic data bases, 17:22913 (R;US) 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
CEBAF ACCELERATOR 
CERN LINAC 
JAERI LINAC 
KEK LINAC 
LAMPF LINAC 
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LLNL ADVANCED TEST ACCELERATOR 

LINEAR COLLIDERS 

MIT BATES LINAC 

QUADRUPOLE LINACS 

RILAC 

STANFORD LINEAR COLLIDER 

UNILAC 

WAKEFIELD ACCELERATORS 
Alignment 

Laser interferometer for the precise alignment of a linear accel- 
erator, 17:22133 (RA;US) 

Beam Bunchers 

Design of a bunching system for a high-current electron linac, 
17:22426 (RA;US) 

Magnetic bunchers for the generation of high peak current, low 
emittance electron pulses at medium energy, 17:22349 
(RA;US) 

Beam Bunching 

High-power hybrid attenuator and phase-shifter systems, 

17:22272 (RA;US) 
Beam Dynamics 

A new dynamics code DYNAC for electrons, protons and heavy 
ions in linacs with long accelerating elements, 17:22164 
(RA;US) 

Beam dynamics design of a pion linac, 17:22171 (RA;US) 

Beam parameters optimization in the initial part of linac, 
17:22178 (RA;US) 

r design and dynamics of the quasi-Alvarez linac, 
17:22158 (RA;US) 

Cumulative beam breakup in radio-frequency linacs, 17:22162 
(RA;US) 

Effect of tank sequencing on CCL accelerators, 17:22166 
(RA;US) 

Energy sweep compensation of induction accelerators, 
17:22189 (RA;US) 

Formulas for the Twiss beam parameters for a matched beam at 
the entrance to a linac, 17:22180 (RA;US) 

Moment methods for simulation and design, 17:22176 (RA;US) 

Numerical models of beam dynamics in ion induction linacs, 
17:22169 (RA;US) 

Reduction of beam corkscrew motion on the ETAII linear induc- 
tion accelerator, 17:22191 (RA;US) 

SSC drift tube linac physics design, 17:22175 (RA;US) 

The Fermilab upgrade linac: Dynamics design process, 
17:22170 (RA;US) 

The linac injector for the ANL 7 GeV Advanced Photon Source, 
17:22347 (RA;US) 

Transverse beam dynamics studies of a heavy ion induction 
linac, 17:22201 (RA;US) 

Beam Emittance 

Emittance growth in a magnetic transfer line caused by the vari- 
ation of beam neutralization; Hofmann, |. [GSI Darmstadt 
(West Germany)], 17:22177 (RA;US) 

HEM,,; modes revisited, 17:22159 (RA;US) 

Mutual compensation of wakefield and chromatic effects of in- 
tense linac bunches, 17:22183 (RA;US) 

New compensation of transverse wakefield effects in a linac by 
displacing accelerating structures, 17:22184 (RA;US) 

Beam Focusing Magnets 

Progress in ETA-I| magnetic field alignment using stretched wire 

and low energy electron beam techniques, 17:22311 (RA;US) 
Beam Injection 

Electron diodes and cavity design for the new 4-MeV injector of 
the recirculating linear accelerator (RLA), 17:22345 (RA;US) 

Numerical models of injectors for high-current electron linacs, 
17:22346 (RA;US) 

The injector of the superconducting linac LISA, 17:22348 (RA;US) 

Beam Monitoring 

Diagnostics for high-brightness beams, 17:22376 (RA;US) 

Measurement and simulation of whole beam brightness on the 
ETA-II linear induction accelerator, 17:22188 (RA;US) 

Beam Monitors 

A fluor and wire-shadow diagnostic for low-energy ion beams, 

17:22317 (RA;US) 





Diagnostics for the 400 MeV final linac, 17:22315 (RA;US) 

Beam Transport 

HESQ, a low energy beam transport for the SSC linac, 
17:22328 (RA;US) 

Cavity Resonators 

A high-power model of the ACS cavity, 17:22269 (RA;US) 

About FE electron loading of the cavity with high level RF 
power, 17:22369 (RA;US) 

Conditioning of high gradient H- accelerating cavities, 
17:22282 (RA;US) 


LINEAR ACCELERATORS 
Power Supplies 


The SSC Linac: Status of design and procurement activities, 
17:22410 (R;US) 

The SSC linac, 17:22422 (RA;US) 

The linac injector for the ANL 7 GeV Advanced Photon Source, 
17:22347 (RA;US) 

The pros and cons of cryogenic accelerators: An engineering 
point of view, 17:22115 (RA;US) 

Towards a 12 GeV electron accelerator for nuclear physics with 
a 100% duty cycle, 17:22126 (RA;US) 

X-band accelerating structure for Japan Linear Collider, 


17:22268 (RA;US) 


Damped and detuned accelerator structures, 17:22266 (RA;US) Drift Tubes 


me RAUS) seals for resonant cavity applications, A systematic errors study for the bead pull measurements, 
hago ae ; ; 17:22262 (RA;US) 
ar rer technique of ACS cavity for the JHP, 17:22264 Fabrication technique of drift tube with permanent qua 
Mechanical construction of the 805 MHz side couple cavities for magnet for the linac of the JHP, 17:2228 (RA;US) 
the Fermilab linac upgrade, 17:22257 (RA;US) yor nenernl tee 
Side coupled accelerating structure automated measurement lens for low energy ion beam focusing, 17:22157 (RA;US) 
system, 17:22260 (RA;US) ElectronGuns 
Stability of field distribution in coupled cavity structures, Emittance determination of electron guns by analysis of beam 
eee elena te 2 Aya abch angen for the SSRL 150 
an oa efficiency linear accelerator structure, 17:22277 MeV linac, 17:22372 (RA:US) 
The determination of the 805 MHz side cavity dimen- Electron Sources : - 
sions for the Fermilab linac upgrade, 17:22258 (RA;US) Electron diodes and cavity design for the new 4-MeV injector of 
Transverse coupling impedance measurement studies of low-Q the recirculating linear accelerator (RLA), 17:22345 (RA;US) 
cavities, 17:22365 (RA;US) Progress in photoinjectors for linacs, 17:22305 (RA;US) 
Tuning methods for the 805 MHz si Fabrication 
Fermilab linac upgrade, 17:22259 (RA;US) Development of the DTL for the JHP, 17:22358 (RA;US) 
Flight Testing 
A linear accelerator in space - The beam experiment Aboard 
Rocket, 17:22531 (RA;US) 
lon Sources 
ECR ion sources and applications with heavy-ion linacs, 
17:22304 (RA;US) 
Status report of the 14.4 GHz ECR in Legnaro, 17:22232 (RA;US) 
Control Systems Mathematical Models 
Upgrading the Fermilab Linac local control system, 17:22320 Asymptotic analysis of the longitudinal instability of a heavy ion 
(RA;US) induction linac, 17:23273 (RA;US) 
Modifications 
The Linear Superconducting Accelerator (LISA) project at Fras- The Fermilab Linac Upgrade, 17:22239 (RA;US) 
cati INFN laboratories, 17:22129 (RA;US) Operation 
Design First operation of the superconducting 130 MeV CW-electron- 
7MeV-proton linac, 17:22132 (RA;US) accelerator at Darmstadt, 17:22124 (RA;US) 
Anew 1.4 MeV/u injector linac for the UNILAC, 17:22370 (RA;US) Oscillation Modes ; : 
An electron linac for intraoperative radiation therapy, 17:22123 avs ¥ higher-order modes in electron linacs, 17:22165 
(RA;US) ; 
Beam dynamics design of a pion linac, 17:22171 (RA;US) Performance 


cavities in the 


Codes 
Summary of 1990 code conference, 17:22120 (RA;US) 
Computer-Aided Design 
Computer design and dynamics of the quasi-Alvarez linac, 
17:22158 (RA;US) 
Moment methods for simulation and design, 17:22176 (RA;US) 


Construction 


Choice of the block-scheme of 1-1.5 GeV 300mA linear acceler- 
ator, 17:22134 (RA;US) 

Design of a superconducting interdigital accelerator structure for 
radioactive heavy ions, 17:22252 (RA;US) 

Design of long induction linacs, 17:22111 (RA;US) 

Development of the high-intensity proton linac for the Japanese 
Hadron Project, 17:22337 (RA;US) 

Effect of tank sequencing on CCL accelerators, 17:22166 
(RA;US) 

Energy sweep compensation of induction accelerators, 
17:22189 (RA;US) 

High current ion linacs for transmutation of long-lived wastes, 
17:22135 (RA;US) 

High-current, low: RF ion accelerator, 17:22130 (RA;US) 

Injector system of HIMAC, 17:22341 (RA;US) 

Linear accelerator for burner-reactor, 17:22121 (RA;US) 

Linear accelerator for production of tritium: Physics design chal- 
lenges, 17:22117 (RA;US) 

New applications for high-power proton linacs, 17:22118 (RA;US) 

Operating experience with the IMPELA-10/50 industrial linac, 
17:22122 (RA;US) 

SMILE a new version for the RADLAC Il linear accelerator, 
17:22113 (RA;US) 

SSC drift tube linac physics design, 17:22175 (RA;US) 

The BNL Accelerator Test Facility, 17:22141 (RA;US) 

The Injector Linac for SPring-8, 17:22424 (RA;US) 


Generation of a rectangular beam distribution for irradiation of 
the accelerator production of tritium target, 17:22114 (RA;US) 

High current ion linacs for transmutation of long-lived wastes, 
17:22135 (RA;US) 

High-current, low-energy RF ion accelerator, 17:22130 (RA;US) 

High-gradient experiment of the S-band electron linac, 17:22360 

RA;US 

ume eae for burner-reactor, 17:22121 (RA;US) 

The BNL 200 MeV H- linac - Performance and upgrades, 
17:22353 (RA;US) 

The LEP Injector Linac, 17:22423 (RA;US) 


Power Supplies 


A long-pulse thyristor-switched modulator for the JHP proton 
linac, 17:22274 (RA;US) 

Energy flow and high repetition rate issues for the ETA II mag- 
netic modulator system, 17:22350 (RA;US) 

Expert system for diagnosis of klystron modulator (KMTS), 
17:22319 (RA;US) 

High power rf amplifiers for accelerator applications: The large 
orbit gyrotron and the high current, space charge enhanced 
relativistic klystron, 17:22281 (RA;US) 

Multi-cavity bridge coupler, 17:22270 (RA;US) 

Operation of a 473MHz pulsed klystrode power source, 
17:22278 (RA;US) 

Relativistic klystron simulations using RKTW2D, 17:22275 
(RA;US) 
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LINEAR ACCELERATORS 
Power Supplies 


Superhigh-power of Regotron-type generator for linear acceler- 
ator with high mean currents, 17:22340 (RA;US) 
Power Systems 
Close-coupled rf power systems for linacs, 17:22291 (RA;US) 


Pulsed taut-wire alignment of multiple permanent magnet 
quadrupoles, 17:22312 (RA;US) 
Reseerch Programs 
Heavy ion induction linacs for fusion, 17:23270 (RA;US) 
Rt Systems 
Calculation of time delay lines with Ho, modes for RF-energy 
upgrade systems, 17:22314 (RA;US) 
Design features of the input coupler for the DTL, 17:22271 
(RA;US) 
SLED Il: A new method of RF pulse compression, 17:22289 
(RA;US) 
Solenolds 
Characterization of field errors of layer wound short solenoids, 
17:22310 (RA;US) 
Specifications 
Basic design of IH-linacs for the INS-ISOL post-accelerator, 
17:22238 (R;JP;in Japanese) 
Linacs for free electron lasers, 17:22110 (RA;US) 
Stability 
Asymptotic analysis of the longitudinal instability of a heavy ion 
induction linac, 17:23273 (RA;US) 


Up 
ISTRA-10 linear proton accelerator start-up, 17:22136 (RA;US) 
Superconducting Cavity Resonators 
Application of rf superconductivity to high-brightness ion beam 
accelerators, 17:22250 (RA;US) 
Experimental results in superconducting niobium resonators for 
high-brightness ion beam acceleration, 17:22251 (RA;US) 
ucting Ma 
A small-bore high-field superconducting quadrupole magnet, 
17:22313 (RA;US) 
Technology Assessment 
Low beta cw linacs for intense beams, 17:22116 (RA;US) 
Test Facilities 
Test linac facility at photon factory, KEK, 17:22342 (RA;US) 
The BNL Accelerator Test Facility, 17:22141 (RA;US) 
Tun’ 
The delta-t tuneup procedure for the Fermilab linac, 17:22131 
(RA;US) 
Uses 
An electron linac for intraoperative radiation therapy, 17:22123 
(RA;US) 
Commercial applications of linacs, 17:22119 (RA;US) 
Operating experience with the IMPELA-10/50 industrial linac, 
17:22122 (RA;US) 
LINEAR COLLIDERS 
Beam Bunchers 
Preliminary designs of 1.54 GeV damping ring and bunch com- 
pressor for the JLC, 17:22364 (RA;US) 
Beam Dynamics 
Beam dynamics in linear colliders, 17:22204 (RA;US) 
Beamstrahiung spectra in next generation linear colliders: Revi- 
sion, 17:22207 (R;US) 
Experimental investigations of multi-bunch instability by a trans- 
verse wake field, 17:22203 (RA;US) 
Beam Emittance 
Suppression of single bunch beam breakup by BNS damping, 
17:22187 (RA;US) 
Beam Focusing Magnets 
Construction of a test magnet for JLC final focus, 17:22330 
(RA;US) 
Beam injection 
High-gradient experiment of the S-band electron linac, 17:22360 
(RA;US) 
The Linear Superconducting Accelerator (LISA) project at Fras- 
cati INFN laboratories, 17:22129 (RA;US) 
Beam Monitoring 
Diagnostics for high-brightness beams, 17:22376 (RA;US) 
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Design 
Design constraints for electron-positron 
17:22138 (RA;US) 
Design study for a 500 GeV linear collider, 17:22139 (RA;US) 
Dispersion and interbunch energy variation for an e*e~ linear 
collider, 17:22137 (RA;US) 
High gradient experiment by accelerator test facility for Japan 
Linear Collider, 17:22106 (RA;US) 
Structure design for a 500 GeV S-band linear collider, 17:22283 
(RA;US) 
Electron Guns 
Electron gun of the accelerator test facility for the ILC, 17:22361 
(RA;US) 
Electron Sources 
Development of polarized electron source using GaAs-AlGaAs 
superlattice, 17:22362 (RA;US) 
Power Supplies 
Klystron modulators with HV common-bus for the JLC, 
17:22286 (RA;US) 
Operating characteristics of a two-cavity X-band gyroklystron 
experiment, 17:22287 (RA;US) 
R and D on an X-band klystron modulator for Japan Linear Col- 
lider, 17:22284 (RA;US) 
Simulation of a standing-wave free-electron laser, 17:22363 
(RA;US) 
X-band klystron for Japan Linear Collider, 17:22285 (RA;US) 
Research Programs 
Status of CERN linear collider studies, 17:22104 (RA;US) 
The Japan linear collider, 17:22105 (RA;US) 
Rt Systems 
Dispersion and interbunch energy variation for an e*e™ linear 
collider, 17:22137 (RA;US) 
Specifications 
The next linear collider, 17:22143 (RA;US) 
Test Facilities 
Control system of ATF, 17:22331 (RA;US) 
Electron gun of the accelerator test facility for the JLC, 17:22361 
(RA;US) 
High gradient experiment by accelerator test facility for Japan 
Linear Collider, 17:22106 (RA;US) 
The CERN linear collider test facility, 17:22375 (RA;US) 
LINEAR PROGRAMMING 
New approaches to linear and nonlinear programming: Final 
technical report, January 1, 1987—December 31, 1989, 
17:23355 (R;US) 
New approaches to linear and nonlinear programming: Progress 
report, January 1, 1988-December 31, 1988, 17:23356 (R;US) 
LINERS 
Swept frequency type of ultrasonic inspection method for liner- 
propellant separations of solid motors, 17:21770 (R;JP;In 
Japanese) 
LIPIDS 
Chemical methods for the detection of irradiated food, 17:22776 
(RA;FR) 
Identification of irradiated chicken by GC/MS determination of 
radiation-induced volatile from the lipids, 17:22774 (RA;FR) 
Identification of irradiated oils by analysis of the volatile radio- 
induced hydrocarbons, 17:22775 (RA;FR) 
Structure and shear response of lipid monolayers: Progress re- 
port, July 1, 1989-June 31, 1990, 17:23161 (R;US) 
The detection of irradiated food using chemical methods of anal- 
ysis, 17:22773 (RA;FR) 
LIPOSOMES 
Synthesis and in-vivo detection of boronated compounds for 
use in BNCT: Comprehensive progress report, August 1, 
1989—July 31, 1992, 17:22740 (R;US) 
LIQUID COLUMN CHROMATOGRAPHY 
Determination of o-tyrosine in irradiated chicken, 17:22780 
(RA;FR) 
LIQUID EFFLUENTS 
See LIQUID WASTES 


linear colliders, 





LIQUID FLOW 
[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
Aprit-June 1991, 17:20775 (R;US) 
LIQUID FUELS 
See also GASOLINE 
Characterization and utilization of hydrotreated products pro- 
duced from the Whiterocks (Utah) tar sand bitumen-derived 
liquid, 17:20927 (R;US) 
Technical and economic modelling of processes for liquid fuel 
production in Europe, 17:21164 (R;FR) 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
Calculational benchmark comparisons for a low sodium void 
worth actinide burner core design, 17:20961 (RA;US) 
Comparative neutronic analysis of Pb- versus Na-cooled LMR 
cores, 17:21375 (RA;US) 
The neutronics design and analysis of a liquid metal reactor for 
buming minor actinides, 17:20963 (RA;US) 
Uniform analysis of recycling self generated actinides in a PWR, 
LMR, and MHTGR, 17:20962 (RA;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATORS 
Radiation effects on wavelength shifting fibers used with liquid 
scintillators, 17:21903 (R;US) 
LIQUID WASTES 
See also WASTE WATER 
Management and minimization of photographic wastes at Pan- 
tex Plant, 17:21786 (R;US) 
LIQUID-METAL MHD GENERATORS 
Prediction of performance of two-phase flow nozzle and liquid 
metal magnetohydrodynamic (LMMHD) generator for no slip 
condition, 17:21692 (R;US) 
LITHIUM 
The use of microwave energy in powder drying and crucible 
testing for plutonium metal recovery, 17:20944 (R;US) 
LITHIUM ALLOYS 
NDE characterization of the microstructure and mechanical 
properties of A-Li alloys, 17:21834 (R;US) 
LITHIUM CHLORIDES 
Theory of the Chemla effect in molten (Li,K)Cl, 17:21965 (R;XA) 
LITHIUM SULFIDES 
Material-deposition processes in the separator of Li-alloy/FeS. 
thermal cells, 17:21615 (R;US) 
LITHIUM-SULFUR BATTERIES 
LVSO, cells and Li/SOCI, cells: Safe use and testing, 17:21611 
(R;US) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LIXIVIATION 
See LEACHING 
LLNL ADVANCED TEST ACCELERATOR 
An expert system for tuning particle beam accelerators, 
17:22528 (RA;US) 
Wake potentials and impedances for the ATA induction cell, 
17:22529 (RA;US) 
LMFBR TYPE REACTORS 
See also BN-350 REACTOR 
EBR-2 REACTOR 
PHENIX REACTOR 
SUPER PHENIX REACTOR 
Alloy Nuclear Fuels 
Benchmark physics experiment of metallic-fueled LMFBR at 
FCA, 17:21378 (RA;US) 
Comparative study of the neutronic performances of the LMFBR 
using oxide and alternative fuels, 17:21374 (RA;US) 
Fuel Pellets 
Peliet fabrication development using thermally denitrated UO2 
powder, 17:20936 (R;US) 
Fuel Pins 
CAMDYN: a new model to describe the axial motion of molten 
fuel inside the pin of a fast breeder reactor during accident 
conditions, 17:21380 (R;FR;in German) 


Meltdown 
CAMDYN: a new model to describe the axial motion of molten 
fuel inside the pin of a fast breeder reactor during accident 
conditions, 17:21380 (R;FR;in German) 
Mixed Carbide Fuels 
Comparative study of the neutronic performances of the LMFBR 
using oxide and alternative fuels, 17:21374 (RA;US) 
Mixed Nitride Fuels 
Comparative study of the neutronic performances of the LMFBR 
using oxide and alternative fuels, 17:21374 (RA;US) 
Mixed Oxide Fuels 
Comparative study of the neutronic performances of the LMFBR 
using oxide and alternative fuels, 17:21374 (RA;US) 
Natural Convection 
Thermalhydraulic aspects of decay heat removal by natural cir- 
culation in fast reactor systems: Final report, 17:21379 (R;US) 
Nuclear Fuels 
Fission gas bubble nucleated cavitational swelling of the alpha- 
uranium phase of irradiated U-Pu-Zr fuel, 17:21365 (R;US) 
Reactor Components 
ion of shakedown loads feasibility study, 17:21381 
(R;FR) 


Reactor Control 


Experimental development of power reactor advanced con- 
trollers, 17:21448 (R;US) 
Reactor Cores 


EXCURS and sample calculation, 17:21382 (R:JP) 
Reactor Physics 
Benchmark 


physics experiment of metallic-fueled LMFBR at 
FCA, 17:21378 (RA;US) 
Comparative study of the neutronic performances of the LMFBR 
using oxide and alternative fuels, 17:21374 (RA;US) 
theory for LMFBR in-vessel shielding analysis, 
17:21377 (RA;US) 
Some results of a nodal method for nonlinear space-time reac- 
tor dynamics, 17:21318 (RA;US) 
Reactor Vessels 
Sensitivity theory for LMFBR in-vessel shielding analysis, 
17:21377 (RA;US) 
Stee+-Cr17Ni12Mo3-L 
Recent research on structural integrity in support of the euro- 
pean fast reactor, 17:21366 (R;FR) 
Valves 
Motor-operated globe valve performance in a liquid sodium en- 
vironment, 17:21540 (R;US) 
LOAD MANAGEMENT 
1991 Pacific Northwest loads and resources study, Pacific 
Northwest economic and electricity use forecast: Technical 
appendix: Volume 1, 17:21659 (R;US) 
1992 Conversion Resources Supply Document, 17:21677 (R;US) 
Development of technology for entrained flow coal gasification, 
17:20752 (IA;JP) 
Draft 1992 Resource Program, 17:21676 (R;US) 
LOANS 
See FINANCIAL ASSISTANCE 
LOCA 
See LOSS OF COOLANT 
LOCAL FALLOUT 
The CEC research programme on methods for assessing the 
radiological impact of accidents (Maria), 17:22562 (RA;FR) 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LOOPS (IN PILE) 
See IN PILE LOOPS 
LOS ALAMOS 
Water supply at Los Alamos during 1989: Progress report, 
17:21797 (R;US) 
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LOS ALAMOS MESON PHYSICS FACILIT 


LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 

LOS ALAMOS NATIONAL LABORATORY 
See LANL 

LOS ALAMOS OMEGA WEST REACTOR 
See OWR REACTOR 

LOSS OF COOLANT 

Assessment of ISLOCA risk-methodology and application to a 
combustion engineering plant, 17:21571 (R;US) 

Review and summary of TRAC assessment from the Interna- 
tional Code Assessment and Application Program (ICAP), 
17:21589 (R;US) 

Thermal-hydraulic post-test analysis of OECD LOFT LP-FP-2 
experiment, 17:21574 (R;US) 

LOVIISA REACTOR 

Modular plant analyzer of an entire power plant: Extent and vali- 

dation, 17:21338 (RA;US) 
LOVIISA-1 REACTOR 

Operation of Finnish nuclear power plants: Quarterly report 3rd 

quarter, 1991, 17:21331 (R;Fi) 
LOVIISA-2 REACTOR 

Operation of Finnish nuclear power plants: Quarterly report 3rd 
quarter, 1991, 17:21331 (R;Fl) 

LOW-HEAD HYDROELECTRIC POWER PLANTS 

Design and economic study of the low-head cross-flow turbine, 
17:21191 (R;GB) 

LOW-LEVEL RADIOACTIVE WASTES 
Certification 

Waste Receiving and Processing Facility Module 1: Volume 1, 

Preliminary Design report, 17:20984 (R;US) 
Containment 

Task pian to evaluate the effectiveness of in situ grouting of an 
ORNL waste burial trench with a cement-based grout: Envi- 
ronmental Restoration Program, 17:21041 (R;US) 

Grouting 

Task plan to evaluate the effectiveness of in situ grouting of an 
ORNL waste burial trench with a cement-based grout: Envi- 
ronmental Restoration Program, 17:21041 (R;US) 

Nondestructive Analysis 
Waste measurements at a plutonium facility, 17:21037 (R;US) 
Packaging 

Packaging, transporting, and burying low-level waste, 17:20969 
(R;US) 

Radioactive Waste Disposal 

Environmental information document: Savannah River Labora- 
tory Seepage Basins, 17:20997 (R;US) 

Performance assessment review for Department of Energy, 
17:21079 (R;US) 

Properties of slag concrete for low-level waste containment, 
17:21078 (R;US) 

Quality assurance plan for the design and construction of Waste 
Area Grouping 6 Closure at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee: Environmental Restoration Program, 
17:21043 (R;US) 

Site selection handbook: Workshop on site selection for low- 
level radioactive waste disposal facilities, 17:20970 (R;US) 

Tank Waste Disposal Program redefinition, 17:21074 (R;US) 

Radioactive Waste Management 

Delisting efforts for K-1407-C pond sludges, 17:21104 (RA;US) 

Group 1. Waste characterization, 17:21105 (RA;US) 

Regulatory aspects of sludge management, 17:21103 (RA;US) 

Radioactive Waste Processing 

Preliminary design for the Waste Receiving And Processing Fa- 
cility Module 1: Volume 3, Outline specifications, 17:20985 
(R;US) 

Waste Receiving and Processing Facility Module 1: Volume 1, 
Preliminary Design report, 17:20984 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 4, 
Project cost estimate, 17:20986 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 5, 
Engineering studies, 17:20987 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 6, 
Engineering assessments, 17:20988 (R;US) 
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Waste Receiving and Processing Facility, Module 1: Volume 7, 

Project design criteria, 17:20989 (R;US) 

Radioactive Waste Storage 
Diffusion plant sludge storage problems at the Portsmouth 
Gaseous Diffusion Plant, 17:20958 (RA;US) 
Radionuclide Migration 
FEMWATER/BLT: Water or waste transport in soil, 17:23390 
(CM;US) 
Solidification 
Cement solidification of low-level radioactive sludge at the West 
Valley Demonstration Project, 17:21101 (RA;US) 
DOE perspectives, 17:21097 (RA;US) 
Emergency avoidance solidification campaign at ORNL, 

17:20957 (RA;US) 

Group 2. Grouting, 17:21106 (RA;US) 

Group 3. Operations and certification, 17:21107 (RA;US) 

Group 4. Containment, 17:21108 (RA;US) 

Group 5. Treatment of off-spec products, 17:21109 (RA;US) 

Grout treatment facilities at DOE and other plants: Scope and 
objectives of the workshop, 17:21096 (RA;US) 

Mixed waste sludge issue at the K-25 site, 17:21098 (RA;US) 

Processing saltstone from waste streams at the Savannah River 

Plant, 17:20954 (RA;US) 

Studies on the solidification of low-level radioactive wastes in 
cement at INEL, 17:20955 (RA;US) 

The Hanford grout treatment facility, 17:21099 (RA;US) 

The proposed fixation of sludge in cement at the Feed Materials 

Production Center, 17:21102 (RA;US) 

Treatment of pond sludge at the Rocky Flats Plant, 17:21100 

(RA;US) 

Transport 
Packaging, transporting, and burying low-level waste, 17:20969 
(R;US) 
Underground Disposal 

Packaging, transporting, and burying low-level waste, 17:20969 

(R;US) 
Vitrification 

MAWS: A development program and demonstration to reduce 

vitrification remediation treatment costs, 17:21024 (R;US) 
LPG INDUSTRY 

Feasibility study for bottled gas and LPG in Poland, 17:20921 

(1;DK) 
LUBRICANTS 

See also GREASES 

Chemical and thermal stability of refrigerant-lubricant mixture 
with metal: Materials compatibility and lubricants research on 
CFC-refrigerant substitutes: Quarterly report, 1 February 
1992-31 March 1992, 17:21777 (R;US) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitute: Miscibility of lubricants with refrigerants: 
Quarterly report, 6 February 1992-31 March 1992, 17:21907 
(R;US) 

LUCCU OIL 
See OLIVE OIL 
LUMINOSITY 

Candela unit of lighting: European Community standardization, 

17:22485 (R;IT;In Italian) 
LUNGS 

Lung cancer epidemiology in New Mexico uranium miners: 
Progress report, March 1, 1991—-November 30, 1991, 
17:21114 (R;US) 

LUTETIUM 165 
High spin band structures in 7; "Lu, 17:23084 (RA;US) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
IGNALINSK-1 REACTOR 
LENINGRAD-3 REACTOR 

A vectorized nodal-type algorithm for large power reactor 
coarse-mesh code HEM-3, 17:21361 (RA;US) 

Comparison of the sequence FCPM-ICM-NM with the sequence 
SPSM-SHM-SHM, 17:21354 (RA;US) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 





LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOMAS 
The oncogenic risk of alpha doses from osteotropic radionu- 
clides down to the milligray range and the role of the reverse 
protraction factor, 17:22881 (RA;US) 


M CODES 
MANY - the programm system of interactive processing data of 
nuclear physics experiments. 1. Approach and structure, 
17:23402 (R;UA;In Russian) 
MEDLIST: Nuclear decay data for radionuclides, 17:23377 
(CM;US) 
MESODIF-II: Variable trajectory plume segment 
17:23376 (CM;US) 
MGAS: METC-Gasifier Advanced Simulation Model, 17:23365 
(CM;US) 
MAANSHAN-1 REACTOR 
Neutronic model verification for Maanshan power plant with ad- 
vanced in-core fuel management package, 17:21333 (RA;US) 
MACACA 
See MACACUS 
MACACUS 
Interest of naphtyl-methyl-imidazolidine as radioprotector, 
17:22877 (RA;FR;In French) 
MACHINERY 
Evaluation of Machine Guarding Pilot course taught in Albu- 
querque, New Mexico, March 25-27, 1992, 17:23288 (R;US) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
H.E.W. -300 Area - Metal turnings - Fire hazard, 17:20999 (R;US) 
lon collision effects in hydrogen-like recombination x-ray lasers, 
17:22089 (R;US) 
Project 9536 - HEW - 300 Area: Metals turnings fire hazard, 
17:21000 (R;US) 
MAGNESIUM OXIDES 
Effect of electron density orbital ordering on charge transport in 
systems with Jahn-Teller ions, 17:23169 (IA;SU;In Russian) 
Effective potential shape and valent zone structure in alkaline 
earth oxides, 17:23167 (IA;SU;in Russian) 
Separating the surface and volume plasmon energy loss inten- 
sity distributions in MgO and MgAl2O4, 17:21943 (R;US) 
The MAGSORB process for bulk separation of carbon dioxide, 
17:20686 (RA;US) 
MAGNESIUM SILICATES 
Thermal/chemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 
Experimental and theoretical research in applied plasma 
physics: Technical progress report, October 15, 1990— 
October 14, 1993, 17:23214 (R;US) 
Fusion development and technology: Technical progress report, 
October 15, 1990—October 14, 1993, 17:23251 (R;US) 
MDI: Mathematica database interface for the MFEDB, 17:23193 
(R;US) 
MAGNETIC FIELDS 
A summary of SSC dipole magnet field quality measurements, 
17:22406 (R;US) 
Magnetic measurement instrumentation developments at the 
SSC, 17:22392 (R;US) 
MAGNETITE 
An experimental study of the solubility of magnetite in sodium 
acetate solutions, 17:21960 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 


model, 


MARKET SHARES 


MAGNETOMETERS 
High T.Josephson Junctions, SQUIDs and magnetometers, 
17:23182 (RA;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETS 
See also PERMANENT MAGNETS 
An engineering design study of detector deformation limits in the 
SSC SDC-detector, 17:22477 (R;US) 
GEM magnet options: Preliminary report, 17:22472 (R;US) 
High order optics of multipole magnets, 17:22190 (RA;US) 
High stability switching mode power converters for magnet 
loads, 17:22325 (RA;:US) 
Safety and protection for large-scale magnet systems: FY91 re- 
port, 17:23252 (R;US) 
MAJORANA THEORY 
New insights on Majoron models, 17:23013 (R;US) 
MALIGNANCIES 
See NEOPLASMS 
MAN 
CONDOS II: Display status tool for estimating radiation doses, 
17:23384 (CM;US) 
MAN-MACHINE SYSTEMS 
Graphical user interfaces at the Savannah River Site, 17:23430 
(RA;US) 
OS/2 from a reluctant user's perspective, 17:23431 (RA;US) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
LOAD MANAGEMENT 
PROGRAM MANAGEMENT 
RECORDS MANAGEMENT 
WASTE MANAGEMENT 
The assessment of behavioral climate, 17:23299 (R;US) 
MANGANESE IONS 
Electron impact ionization of lithiumlike ions: Ti'*, V2, Cr2'+, 
Mn?2+, and Fe?*, 17:23147 (R;US) 
MANGANESE OXIDES 
Copper-based supported sorbents for hot gas desulfurization, 
17:20692 (RA;US) 
MANGOES 
Irradiation as a quarantine treatment for Mexican mangoes, 
17:22799 (RA;XA) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MAPLE REACTOR 
Methods used in the space-time reactor kinetics code TANK for 
simulating postulated transient scenarios in the MAPLE-X10 
reactor, 17:21535 (RA;US) 
MAPPING (TOPOLOGICAL) 
See TOPOLOGICAL MAPPING 
MARCOULE G-2 REACTOR 
See G-2 REACTOR 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARIHUANA 
Evaluation tests of the SECURE 1000 scanning system, 
17:22521 (R;US) 
MARNWUANA 
See MARIHUANA 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS 
Technologies for offshore marginal oil field development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 
Time and dose assessment of barge shipment and at-reactor 
handling of a CASTOR V/21 spent fuel storage cask, 
17:20951 (R;US) 
MARKET SHARES 
See COMPETITION 
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MARVIKEN REACTOR 


MARVIKEN REACTOR 
Assessment of RELAP5/MOD2 critical flow model using Mar- 
viken Test Data 15 and 24, 17:21592 (R;US) 
MASKING 
Reflection masks for soft x-ray projection lithography, 17:23176 
(R;US) 
MASS SPECTROSCOPY 
Mass spectrometry, a tool for the detection of irradiated foods, 
17:22779 (RA;FR) 
MASS TRANSFER 
See also ADVECTION 
ENVIRONMENTAL TRANSPORT 
FEHMN 1.0: Finite element heat and mass transfer code: Revi- 
sion 1, 17:21031 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY REACTOR 
See MITR REACTOR 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
GLAZING MATERIALS 
HAZARDOUS MATERIALS 
MOLDING MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
POTTING MATERIALS 
RADIOACTIVE MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Development of machinery and materials for plant, 17:20758 
(IA;JP;in Japanese) 
Photodegradation effects in materials exposed to high flux solar 
and solar simulated radiation, 17:21839 (R;US) 
Solar synthesis of advanced materials: A solar industrial pro- 
gram initiative, 17:21235 (R;US) 
[Continuous damage mechanics: 
progress report], 17:22030 (R;US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also EARTHMOVING EQUIPMENT 
REMOTE HANDLING EQUIPMENT 
An implementation of redundancy resolution and stability moni- 
toring for a material handling vehicle, 17:22496 (R;US) 
MATERIALS RECOVERY 
Silver recovery system data, 17:21791 (R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATHEMATICAL LOGIC 
See also FUZZY LOGIC 
Application of automated deduction to the search for single ax- 
ioms for exponent groups, 17:23310 (R;US) 


Critical states: Technical 
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MATHEMATICAL MANIFOLDS 
Symmetric cubic surfaces and curves of genus 3 and 4, 
17:22950 (R;XA) 
MATHEMATICAL MODELS 
See also FLOW MODELS 
GENERAL CIRCULATION MODELS 
Comparison of models for the input of ic trace ele- 
ments (lead) into the North Sea, 17:22724 (R;DE;in German) 
Development of reservoir simulation models, 17:20844 (IA;JP;In 
Japanese) 
MATHEMATICAL SPACE 
The center and the depth of the center of tree maps, 17:22949 
(R;XA) 
MATRICES 
A tight and explicit representation of Q in sparse QR factoriza- 
tion, 17:23411 (R;US) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEAN LIFE 
See LIFETIME 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DOSEMETERS 
MAGNETOMETERS 
PHOTOMETERS 
RADIATION DETECTORS 
THICKNESS GAGES 
18 W/m? mockup for defense high-level waste (Rooms A): In 
situ data report: Volume 2, Thermal response gages, Febru- 
ary 1985-—June 1990, 17:21055 (R;US) 
Characterizing and improving passive-active shufflers for as- 
says of 208-Liter waste drums, 17:21138 (R;US) 
Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Final report, 17:22490 (R;US) 
MEAT 
Effects of gamma radiation at normal processing temperatures 
on the B vitamins of pork chops and chicken breasts and on 
the survival of salmonellae, 17:22796 (RA;XA) 
Irradiation as a possible means to assure the hygienic quality of 
chicken and meat products in Latin America, 17:22797 (RA;XA) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
An approximation method for dynamic response of strain- 
hardening structures, 17:22025 (R;US) 
Damping enhancement of large space strucutures by proof- 
mass-actuators, 17:22037 (R;JP;in Japanese) 
Evaluation of seismic interactions: Guidelines and application, 
17:21596 (R;US) 
Graphical-based construction of combinatorial geometries for ra- 
diation transport and shielding applications, 17:23129 (R;US) 
Measurements on Bonus Kombi 31 m, 35 rpm, 17:21295 (R;DK) 
MEDICINE 
See also HEMATOLOGY 
NUCLEAR MEDICINE 
PREVENTIVE MEDICINE 
A center of excellence for the medical application of lasers: 
DOE progress report, 17:22741 (R;US) 
Bioethics in America: Who decides?, 17:23304 (R;US) 
MEDICINES 
See DRUGS 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELANOCYTES 
See ANIMAL CELLS 
MELANOMAS 
Carboranyl amino acids for site specific neutron capture therapy 
of malignant melanoma, 17:22739 (R;US) 
MELTDOWN 
Aerosol resuspension in the reactor cooling system of LWR's 
under severe accident conditions, 17:21623 (R;FR) 





Analysis of tellurium behaviour in the Marviken large scale 
aerosol transport test with an improved RAFT code version, 
17:21626 (R;FR) 

Analysis of the kinetic behaviour of iodine and caesium isotopes 
in the primary circuit of LWR's during severe fuel damage ac- 
cidents, 17:21625 (R;FR) 

Development of a kinetic model, including rate constant estima- 
tions, on iodine and caesium behaviour in the primary circuit 
of LWR's under accident conditions, 17:21624 (R;FR) 

Modelling the chemical behaviour of tellurium species in the re- 
actor pressure vessel and the reactor cooling system under 
severe accident conditions, 17:21621 (R;FR) 

The PHEBUS FP project. Status report 1989-1990, 17:21619 
(R;FR) 

The third integral effects test (IET-3) in the Surtsey Test Facility, 
17:21594 (R;US) 

Thermochemical data acquisition - Reactor safety programme 
1988-1991, 17:21628 (R;FR) 

Validation of RESUS model against ORNL series-2 test experi- 
ments on aerosol resuspension, 17:21622 (R;FR) 

MEMBRANE TRANSPORT 
METC in-house membrane program, 17:20684 (RA;US) 
MEMBRANES 

Development of hollow-fiber catalytic-membrane reactors for 
high-temperature gas cleanup, 17:20703 (RA;US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup, 17:20705 (RA;US) 

Gas separation using ion exchange membranes for producing 
H2 from synthesis gas, 17:21147 (RA;US) 

Gas separations using ceramic membranes, 17:20702 (RA;US) 

Gas separations using ceramic membranes, 17:20704 (RA;US) 

Gas separations using ceramic membranes, 17:20702 (RA;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 17:20701 (RA;US) 

Low-cost ceramic membranes and supports for gas separation, 
17:20685 (RA;US) 

Small-angle neutron scattering from synthetic membranes, 
17:21904 (R;US) 

Solid facilitated transport membranes for high-temperature gas 
desulfurization, 17:20699 (RA;US) 

MEMORY DEVICES 
Computing with faulty shared memory, 17:23414 (R;US) 
MEMORY MANAGEMENT 
Framework preconstruction and aggregate storage subsumption 
optimizations for SISAL 1.2, 17:23422 (R;US) 
MERCAPTANS 
See THIOLS 
MERCURY 

Air/surface exchange of mercury in forests, 17:22540 (RA;US) 

Availability of sediment-bound mercury for methylation and 
bioaccumulation in a mercury-contaminated aquatic system - 
A corral study, 17:22708 (RA;US) 

MERCURY IODIDES 
Processing a-mercuric iodide by zone refining, 17:21911 (R;US) 
MERCURY TELLURIDES 

Electronic structure, fused scattering parameters and zone dis- 
continuities in heterojunctions based on Zn,CdyHg;_,_yTe, 
17:23165 (IA;SU;In Russian) 

Thin film cadmium telluride, zinc telluride, and mercury zinc tel- 
luride solar cells: Final subcontract report, 1 July 1988-31 
December 1991, 17:21206 (R;US) 

MESON FACTORIES 

See also LAMPF LINAC 

An Asymmetric B Factory based on PEP, 17:22429 (R;US) 

Low Energy Ring issues, 17:22431 (R;US) 

Microwave source upgrade of the KEK 2.5-GeV linac relevant to 
B-factory project, 17:22273 (RA;US) 

MESON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

METABOLISM 

Involvement of oxygen metabolism during radiation or intoxica- 

tion by a radiomimetic drug, 17:22875 (RA;FR;In French) 


Coupling 


METAL INDUSTRY 

Evaluation of a fluidized-bed waste-heat recovery system: A 
technical case study, 17:21779 (R;US) 

Study on stabilization technology for greenhouse effect gas 
emission.: Present situation and perspective of recycling of 
iron scrap, 17:21783 (I;JP;in Japanese) 

METAL VAPOR LASERS 

Generation of a sodium guidestar using a high power dye laser, 
17:22969 (R;US) 

Theoretical analysis of di copper vapor lasers: A 
comparison of Ne and He, 17: 22090 (R;US) 

METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
CADMIUM 
GERMANIUM 
LEAD 
MERCURY 
RARE EARTHS 
TIN 
TRANSITION ELEMENTS 
A study of erosive particle rebound parameters: Advanced Re- 


search and Technology Development Materials Program, 
17:21840 (R;US) 


Absolute Seebeck thermoelectric charact S, Sig- 
nificance, and applications, 17:21845 (RUS) 

Design and construction of a sample preparation chamber for 
atomic beam scattering, 17:21835 (R;US) 

Fernakd liaison report, August 7, 1952, 17:21826 (R;US) 

Laser decontamination: A new strategy for facility decommis- 
sioning, 17:21029 (R;US) 

Measurement of atomic mean vibration amplitude by EELS of 
high-angle phonon scattered electrons: A novel technique, 
17:23172 (R;US) 

Overview of FY92/FYS3 waste component recycle, treatment, 
and disposal integrated demonstration (WeDID) activities, 

17:21059 (R;US) 

Supplemental Task A-2,A-2A, Design of robust waste cannister: 
Semi-annual report, 17:20976 (R;US) 

Transport phenomena in welds, 17:21820 (R;US) 

Use of a Fourier deconvolution method in particle size determi- 
nation and use of molecular mechanics in crystal structure 
determinations, 17:22008 (R;US) 

[Gamma scattering in condensed matter with high intensity 
Moessbauer radiation], 17:23173 (R;US) 

METEOROLOGY 

1990 INEL national emission standards for hazardous air pollu- 
tants: Annual report, June 1991, 17:22553 (R;US) 

United States Historical Climatology Network daily temperature 
and precipitation data, 17:22587 (R;US) 

METHANE 
Anaerobic Digestion 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: Low- 
concentration waste water pilot plant, 17:21161 (IA;JP;In 
Japanese) 

Biosynthesis 
Development of biological coal gasification (MicGAS) process, 
17:20663 (RA;US) 
Catalytic Reforming 
Catalytic gasification fundamentals, 17:20662 (RA;US) 
Combustion 

Computational simulation of diamond chemical vapor deposition 
in premixed C2H2/O2/H2 and CH,/O2 strained flames, 
17:21933 (R;US) 

Conversion 
Methane conversion to methanol, 17:20916 (R;US) 
Methane to liquid, 17:20917 (R;US) 


Direct converson of natural gas to liquid fuel (basic small-scale 
R and D), 17:20918 (IA;JP;In Japanese) 
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METHANE 
Cracking 


Cracking 
Development of an advanced continuous mild gasification 
process for the production of coproducts: Task 4, System in- 
tegration studies: Char upgrading, 17:20646 (R;US) 
Ecological Concentration 

Methane emission rates from a sanitary landfill, 17:22541 
(RA;US) 

imports 

Direct converson of natural gas to liquid fuel (basic small-scale 
R and D), 17:20918 (IA;JP;in Japanese) 

lodination 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds from alkane-vapour/air 
mixtures with radioiodine in the radiation field, 17:22015 
(R;DE;in German) 

Natural Gas 

Direct converson of natural gas to liquid fuel (basic small-scale 

R and D), 17:20918 (IA;JP;In Japanese) 
Oxidation 

Catalytic gasification fundamentals, 17:20662 (RA;US) 

Direct converson of natural gas to liquid fuel (basic small-scale 
R and D), 17:20918 (IA;JP;In Japanese) 

Methane oxidation over dual redox catalysts, 17:20649 (R;US) 

Polymerization 

Direct converson of natural gas to liquid fuel (basic small-scale 

R and D), 17:20918 (IA;JP;in Japanese) 
Production 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: High- 
concentration waste water pilot plant, 17:21160 (IA;JP;In 
Japanese) 

Radiolysis 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds from alkane-vapour/air 
mixtures with radioiodine in the radiation field, 17:22015 
(R;DE;in German) 

Starch 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: High- 
concentration waste water pilot plant, 17:21160 (IA;JP;In 
Japanese) 

Switzerland 

Biogas from organic municipal and industrial wastes and wastes 
harvested on public grounds: Final report. Volume A: report, 
17:21154 (R;CH;in German) 

Yields 

Methane formation and retention in coal: Quarterly technical 
progress report, October 1, 1991—December 31, 1991, 
17:20774 (R;US) 

METHANE HYDRATES 

See GAS HYDRATES 

METHANOL 

Design of a high activity and selectivity alcohol catalyst: Fifth 
quarterly report, August 7, 1991—-November 7, 1991, 
17:20735 (R;US) 

Endothermic photo-catalytic reactions: Final report, 17:21203 
(R;US) 

Literature study and experimental investigations into the produc- 
tion of organic iodine compounds in alkene, alkanol as well as 
benzene-vapour/air mixtures with radioiodine in the radiation 
field, 17:22016 (R;DE;In German) 

Methane conversion to methanol, 17:20916 (R;US) 

Methane to liquid, 17:20917 (R;US) 

Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 

Synthesis of cresols and xylenols from phenol and methanol, 
17:21202 (R;US) 

METHANOL FUELS 

Demonstration test on methanol conversion of oil burning thermal 
power plants.: Research and development of methanol engine 
system for power generation, 17:21305 (IA;JP;in Japanese) 

Demonstration test on methanol conversion of oil burning ther- 
mal power plants.: Demonstration test on total system of 
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methanol reforming type power generation (research on com- 
bustion), 17:21806 (IA;JP;in Japanese) 
METHYL ALCOHOL 
See METHANOL 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 

Combustion Research Program: Flame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 

METHYLAMINE 

Atmospheric modeling of the July 1991 metam sodium spill into 

California's Upper Sacramento River, 17:22597 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 

Development and testing of an air quality model for Mexico City, 

17:22584 (R;US) 
MHD EQUILIBRIUM 

Magnetohydrodynamic stability of plasmas with radial motion, 

17:23218 (R;US) 
MHD GENERATOR CDIF 

Safety and protection for large-scale magnet systems: FY91 re- 

port, 17:23252 (R;US) 
MHD GENERATORS 

See also LIQUID-METAL MHD GENERATORS 

HRSR results from preliminary tests on Montana Rosebud coal, 
17:21696 (R;US) 

MHD Integrated Topping Cycle Project: Twelfth quarterly techni- 
cal progress report, May 1, 1990—July 31, 1990, 17:21701 
(R;US) 

MHD contractors’ review meeting: Abstracts, 17:21691 (R;US) 

Optical properties of ash laden combustion gas, 17:21695 (R;US) 

Preliminary summary of results of the 2000-hour POC tests of 
Illinois No. 6 coal, 17:21699 (R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, July 1, 1991—September 30, 1991, 17:21694 
(R;US) 

MICE 

Experimental irradiation: new therapeutic attempts, 17:22876 
(RA;FR;In French) 

Interest of naphtyl-methyl-imidazolidine as 
17:22877 (RA;FR;In French) 

Involvement of oxygen metabolism during radiation or intoxica- 
tion by a radiomimetic drug, 17:22875 (RA;FR;In French) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROANALYSIS 

See also ELECTRON MICROPROBE ANALYSIS 

Use of polarized ion beams in nuclear microanalysis, 17:23123 
(R;UA;In Russian) 

MICROBIAL ENHANCED OIL RECOVERY 

See MICROBIAL EOR 

MICROBIAL EOR 
Microbial enhanced oil recovery (large-scale R and D), 
17:20862 (IA;JP;In Japanese) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCLIMATES 

Climatic control for the open spaces of the 1992 world fair, 

Seville, Spain, 17:21732 (RA;FR) 
MICROCOMPUTERS 

See also PERSONAL COMPUTERS 

The Rent-A-Manager Program - An approach to providing sys- 
tem and network administration services, 17:23343 (RA;US) 

MICROEMULSION FLOODING 

Enhanced oil recovery.: Micellar-polymer flood (modeling of 
microemulsion phase behavior)(international R and D coopo- 
ration), 17:23443 (IA;JP;In Japanese) 


radioprotector, 





MICROEMULSIONS 

Enhanced oil recovery.: Micellar-polymer flood (modeling of 
microemulsion phase behavior)(international R and D coopo- 
ration), 17:23443 (IA;JP;in Japanese) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

See also BACTERIA 

Evaluation of the limulus amoebocyte lysate test in conjunction 
with a gram negative bacterial plate count for detecting irradi- 
ation of chicken, 17:22763 (RA;FR) 

Microbial enhanced oil recovery (large-scale R and D), 
17:20862 (IA;JP;in Japanese) 

The center for plant and microbial complex carbohydrates at the 
University of Georgia Complex Carbohydrate Research Cen- 
ter: Annual report, September 15, 1990—December 31, 1991, 
17:22732 (R;US) 

MICROWAVE AMPLIFIERS 

High power rf amplifiers for accelerator applications: The large 
orbit gyrotron and the high current, space charge enhanced 
relativistic klystron, 17:22281 (RA;US) 

MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
SQUID DEVICES 
High T-superconductors at microwave frequencies, 17:21880 
(RA;US) 
MID-ATLANTIC REGION 
See USA 
MIGRATION 

Imprinting hatchery reared salmon and steelhead trout for hom- 
ing 1978-1983: Volume 1, Narrative: Final report of research, 
17:21185 (R;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Freihoelser Forst Local Training Area Demonstration Project: 

Prescription development and installation, 17:22599 (R;US) 
MILITARY PERSONNEL 

Advanced computer aided instruction model for the NALDA 
project, 17:23400 (RA;US) 

Embedded training systems, 17:23398 (RA;US) 

Marine Tactical Command and Control System (MTACCS), Field 
Development System-1 (FDS-1) assessment: Volume 2: Fi- 
nal report, 17:22500 (R;US) 

MILK 

Distribution of volume milk radioactivity due to 15"! at the terri- 
tory of the Lithuanian SSR from April 29 to May 19, 1986, and 
evaluation of mean dose equivalent to human thyroid, 
17:22807 (IA;SU;In Russian) 

Milk cow feed intake and milk production and distribution 
estimates for Phase 1: Hanford Environmental Dose Recon- 
struction Project, 17:22859 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS 

See also SHALE OIL 

Chemical and thermal stability of refrigerant-lubricant mixture 
with metal: Materials compatibility and lubricants research on 
CFC-refrigerant substitutes: Quarterly report, 1 February 
1992-31 March 1992, 17:21777 (R;US) 

MINERALS 

Coal ash behavior in reducing environments, 17:20782 (RA;US) 

Gasification ash and slag, 17:20781 (RA;US) 

Multielement analysis of minerals from Madagascar by X-ray 
emission induced by protons and gamma rays, 17:21944 
(R;FR;In French) 

New tight-binding pair potentials for mineral oxides: Application 
to #-cassiterite (110), §-tridymite (1070) and cristobalite 
(110), 17:21928 (R;US) 

Propagation of dissolution/precipitation waves in porous media, 
17:22914 (R;US) 


MODES (OSCILLATION) 


MINERS 

Lung cancer epidemiology in New Mexico uranium miners: 
Progress report, March 1, 1991-November 30, 1991, 
17:21114 (R;US) 

MINIMIZATION 
Establishing a waste minimization communication program in a 
research and development laboratory, 17:21128 (R;US) 
MINORITY GROUPS 
See also AMERICAN INDIANS 
BLACK AMERICANS 
HISPANIC AMERICANS 

A minority research and education information service: Design, 
develop, pilot test, and implement on-line access for histori- 
cally black colleges and universities and government 
agencies: Annual status report, April 1, 1991—March 31, 
1992, 17:23441 (R;US) 

An analysis of residential energy consumption and expenditures 
by minority households by home type and housing vintage, 
17:21710 (R;US) 

Weatherization and minority energy use: A preliminary analysis, 
17:21709 (R;US) 

MINUTES LIVING RADIOISOTOPES 

See also HOLMIUM 159 

LUTETIUM 165 
PLATINUM 184 
SILVER 102 
SILVER 104 
SILVER 106 
URANIUM 235 

Measurement of activation cross section of short-lived nuclei pro- 

duced by 14 MeV neutrons - Ru, Pd, Cd, Sn, 17:23134 (RA;JP) 
MIRRORS 

Muttilayer mirror technology, 17:21849 (R;US) 

Thermal effects and mirror surface figure requirements for a di- 
agnostic beamline at the Advanced Light Source, 17:22427 
(R;US) 

MISGURNUS 

See FISHES 
MISSILES 

Evolution in strategic forces and doctrine, 17:22532 (R;US) 
MIT BATES LINAC 

High stability switching mode power converters for magnet 
loads, 17:22325 (RA;US) 

MITR REACTOR 

Derivation and experimental demonstration of the perturbed re- 
activity method for the determination of subcriticality, 
17:21463 (RA;US) 

MIXED OXIDE FUELS 

Calculation of the Fast Fiux Test Facility fuel pin tests with the 
WIMS-E and MCNP codes, 17:21368 (RA;US) 

Mox pellet reference material, 17:21135 (R;FR) 

MIXTURES 

See also BINARY MIXTURES 

Development of super heat pump energy accumulation system..: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;In Japanese) 

MOBILITY 
Enhanced oil recovery.: Mobility control, 17:20869 (IA;JP;In 
Japanese) 

MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (SCALE) 

See SCALE MODELS 
MODELS (SHELL) 

See SHELL MODELS 
MODELS (STRUCTURAL) 

See STRUCTURAL MODELS 
MODES (OSCILLATION) 

See OSCILLATION MODES 
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MOISTURE 


MOISTURE 

Survey of candidate chemistries for skive joint deterioration indi- 

cator strip: Final report, 17:22498 (R;US) 
MOLASSES 

Development of fuel alcohol technology.: Research and devel- 
opment for total system (Sugar-based total system), 17:21158 
(IA;JP;In Japanese) 

MOLDING MATERIALS 

Development of a silicone transfer molding compound: Final re- 

port, 17:21785 (R;US) 
MOLECULAR BIOLOGY 

Radiation physics, biophysics, and radiation biology: Progress 
report, December 1, 1991—November 30, 1992, 17:22817 
(R;US) 

MOLECULAR FLUORESCENCE SPECTROSCOPY 

See FLUORESCENCE SPECTROSCOPY 

MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 

Scalable parallel molecular dynamics on MIMD supercomput- 
ers, 17:22931 (R;US) 

Structure and dynamics in low-dimensional guest-host systems: 
Progress report, June 1, 1990—May 31, 1992, 17:21908 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

Current status of research and development of molten carbon- 
ate fuel cell power generation system, 17:21704 (IA;JP;In 
Japanese) 

Research issues in molten carbonate fuel cells: Pressurization, 
17:21702 (R;US) 

MOLTEN SALT COOLANTS 

See MOLTEN SALTS 
MOLTEN SALTS 

Theory of the Chemia effect in molten (Li,K)Cl, 17:21965 (R;XA) 
MOLYBDENUM 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—December 1991, 17:20738 
(R;US) 

Calculation of the 4-d metal ultraviolet photoelectron spectra, 
17:23166 (IA;SU;In Russian) 

Characterization and utilization of hydrotreated products pro- 
duced from the Whiterocks (Utah) tar sand bitumen-derived 
liquid, 17:20927 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Fifth 
quarterly report, August 7, 1991-November 7, 1991, 
17:20735 (R;US) 

Hydrous metal oxide-supported catalysts: Part 3, Development 
of NiIMoHMO catalysts, 17:20772 (R;US) 

Influence of volume deformation on electronic structure and op- 
tical properties of transition elements, 17:21983 (IA;SU;In 
Russian) 

Multilayer mirror technology, 17:21849 (R;US) 

Segregation in a neutron-irradiated type 316 stainless steel, 
17:21326 (R;US) 

MOLYBDENUM 100 

An estimate of possibilities of '!°°Mo 26-decay study by means 

of semiconductor detectors, 17:23100 (R;UA;in Russian) 
MOLYBDENUM 100 TARGET 

Charged particles as probes to study entrance channel effects 

in the composite system '®*Yb, 17:23106 (R;US) 
MOLYBDENUM 92 TARGET 

The isomeric state excitations in the (+7,n) reaction on nuclei of 
8€Sr, Sr, °2Zr and ®*Mo in the E1-giant resonance region, 
17:23119 (R;UA;In Russian) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July-September 1991, 17:20722 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
October-December 1991, 17:20723 (R;US) 
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Electronic structure of molybdenum oxoclusters. Deformation of 
proper octahedron. Clusters of O,, - (MoOg) and C4, -(MoOs- 
O and MoOs) symmetry, 17:22002 (IA;SU;In Russian) 
MOLYBDENUM OXIDES 
A study of the reactivity of reduced molybdenum ethoxides: 
Synthesis and characterization of MoO(OH) and some novel 
molybdenum ethoxide cluster molecules, 17:21877 (R;US) 
Calculation of base parameters of energetic structure of real 
molybdenum oxide - MogOi9 cluster, 17:22003 (IA;SU;in 
Russian) 
Copper-based supported sorbents for hot gas desulfurization, 
17:20692 (RA;US) 
MOLYBDENUM SULFIDES 
Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1991— 
February 1992, 17:20742 (R;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS 
See also BABOONS 
MACACUS 
Influence of cellulars stimulating factors on hematopoietic system 
after gamma-neutron irradiation, 17:22873 (RA;FR;In French) 
MONOPOLES 
Monopoles of SU(15) grand unification, 17:23014 (R;US) 
MONTE CARLO METHOD 
Oxygen ordering and superconductivity in the high T, supercon- 
ductor YBapCu3O¢,,, 17:21844 (R;DK) 
MOORINGS 
Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 17:20887 (IA;JP;in 
Japanese) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
Heat engines: Technology status report, 17:21805 (R;US) 
MULLITE 
Ceramic fiber-ceramic matrix hot-gas filters, 17:20690 (RA;US) 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 
Thermal/chemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 
MULTIGROUP THEORY 
TRIDENT: 2d muttigp transport triangular mesh, 17:23364 
(CM;US) 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIPHASE FLOW 
Imaging techniques applied to the study of fluids in porous me- 
dia, 17:20893 (R;US) 
Steady flow of a fluid-solid mixture between parallel plates, 
17:20804 (R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Results from beam tests of MEGA’s low-mass, high-rate cylin- 
drical MWPCs, 17:22470 (R;US) 
MUNICIPAL WASTES 
Energy recovery from municipal solid wastes, 17:21793 (R;IT;In 
Italian) 
Evolving strategies in environmental policies regarding munici- 
pal waste disposal, recycling and energy recovery, 17:21796 
(R;IT;In Italian) 
MUON DETECTION 
Analog neural networks in an upgraded muon trigger for the 
DZero detector, 17:22451 (R;US) 
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Muonic atom-light nucleus interaction, 17:23150 (R;UA) 
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GEM magnet options: Preliminary report, 17:22472 (R;US) 
Results from beam tests of MEGA’s low-mass, high-rate cylin- 
drical MWPCs, 17:22470 (R;US) 
MUSEUMS 
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MUSHROOMS 
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of the Lithuanian SSR, 17:22852 (IA;SU;in Russian) 
Investigation of the radionuclide concentrations in some edible 
mushrooms growing in the south-eastern part of the Lithua- 
nian SSR, 17:22853 (IA;SU;In Russian) 
MUTSU (NUCLEAR SHIP) 
See NS MUTSU 
MUTUALISM 
See SYMBIOSIS 
MWD SYSTEMS 
R and D on horizontal well technology.: Horizontal drilling tech- 
nology (remote-controlled downhole system), 17:20876 
(IA;JP;in Japanese) 
R and D on real-time drilling control system.: R and D on EM- 
MWD, 17:20874 (IA;JP;In Japanese) 
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See MULTIWIRE PROPORTIONAL CHAMBERS 
MYELOID LEUKEMIA 
The induction of myeloid leukemia in CBA/H mice by alpha- 
particle emitters, 17:22891 (RA;US) 
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(CM;US) 
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FEDIX on-line information service: Design, develop, test, and 
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1992, 17:23440 (R;US) 
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See IDAHO NATIONAL ENGINEERING LABORATORY 
NATURAL CIRCULATION 

See NATURAL CONVECTION 
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Thermalhydraulic aspects of decay heat removal by natural cir- 
culation in fast reactor systems: Final report, 17:21379 (R;US) 
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A demonstration of the network approach to energy economics 
modeling using the ProtoNet modeling system, 17:20922 
(R;US) 

Comprehensive Program 1992-1997: Final Environmental Im- 
pact Statement, Visuals -IV, 17:20900 (R;US) 

Comprehensive Program, 1992-1997: Final environmental im- 
pact statement, Volume 3, 17:21673 (R;US) 

Development of stimulation diagnostic technology: Annual re- 
port, May 1990—December 1991, 17:20915 (R;US) 

Fossil energy: From laboratory to marketplace: Part 2, The role 
of advanced research, 17:21667 (R;US) 
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Geologic atlas and database of major Appalachian gas plays, 
17:20911 (R;US) 

Natural gas in the EEC domestic sector: industrial structure anal- 
ysis and demand modelization, 17:20920 (R;FR;In French) 

Natural gas production verification tests: Environmental assess- 
ment, 17:21665 (R;US) 

Outer Continental Shelf natural gas and oil resource manage- 
ment: Comprehensive program, 1992-1997: Final 
environmental impact statement: Volume 1, 17:21671 (R;US) 

Outer continental shelf natural gas and oil resource 
management comprehensive program, 1992-1997: Final En- 
vironmental Impact Statement: Volume 2, 17:21672 (R;US) 

Research and development of coal hydrogasification technol- 
ogy, 17:20762 (IA;JP;In Japanese) 

Sulfur recovery from low-quality natural gas, 17:20650 (R;US) 

NATURAL GAS DEPOSITS 

Development of stimulation diagnostic tech : Annual re- 
port, May 1990—December 1991, 17:20915 (R;US) 
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ico, 17:20906 (R;US) 

Reserves in western basins, 17:20909 (R;US) 
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tertiary tight-sandstone reservoirs, Uinta Basin, Utah and Col- 
orado, 17:20905 (R;US) 
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NATURAL GAS DISTRIBUTION SYSTEMS 
Statistics of interstate natural gas pipeline companies, 1990, 
17:20919 (R;US) 
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See NATURAL GAS DISTRIBUTION SYSTEMS 
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Seismic effects and buckling behavior of pipelines in the central 

and eastern United States, 17:20901 (R;US) 
NATURAL GAS WELLS 
Drilling and early testing of a sidetrack from the slant hole com- 
pietion test well, 17:20913 (R;US) 
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See SHIP PROPULSION REACTORS 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
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Use of a genetic algorithm to solve fluid flow problems on an 

NCUBE/2 multiprocessor computer, 17:23157 (R;US) 
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Legal aspects of public participation in the planning/licensing of 
environmentally related large-scale projects, 17:21392 
(R;DE;In German) 
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See ELECTRONS 
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NEODYMIUM COMPOUNDS 

See also NEODYMIUM OXIDES 

Investigation of the element enrichment in aerosols formed by 
gas passage through solutions. Final report, 17:22010 
(R;DE;In German) 

NEODYMIUM LASERS 

Amplification and focusing of a picosecond chirped pulse to 
20TW and 5x10’? Wem, 17:22078 (R;FR) 

Superfiuorescent highly doped neodymium materials as smooth 
sources for fusion lasers, 17:22077 (R;FR) 

NEODYMIUM OXIDES 

Effect of electron density orbital ordering on charge transport in 
systems with Jahn-Teller ions, 17:23169 (IA;SU;In Russian) 

Structural, and magnetic properties of RBagCu2NbO, (R = La, 
Pr and Nd), 17:21899 (R;US) 
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Single and double electron capture in collisions of highly ion- 

ized, decelerated Ge ions with Ne, 17:23146 (R;DE) 
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NEOPLASMS 
See also LYMPHOMAS 
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Dose fractionation and therapeutic gain, 17:22742 (R;IT;In Italian) 

injector system of HIMAC, 17:22341 (RA;US) 

Occurrence of bone cancer among young adult Beagles given 
239Pu, 17:22887 (RA;US) 

Physicochemical interactions and tumor induction in bones by 
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The influence of age at time of exposure to 2®Pu or Ra on 
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NEPTUNIUM 
Radiolytic oxidation, 17:21017 (R;FR) 
NERVA NUCLEAR ROCKET ENGINE 
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Manufacturing experience: Graphite fuel elements for nuclear 

thermal rockets, 17:21391 (R;US) 
NERVE CELLS 

Cell death via apoptosis induced in the rabbit brain by ionizing 
radiation, 17:22867 (RA;FR;In French) 

Effects of gamma irradiation on neuromediators uptake by neu- 
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See COMPUTER NETWORKS 
NEURAL NETWORKS 
A simple neural network scheduler for real-time machine task 
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NEURONS 
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NEUTRAL PARTICLES 

Analysis and experimental demonstration of effectiveness of 
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JET, 17:23219 (R;IT) 

Low energy neutral atoms in the earth’s magnetosphere: Mod- 

eling, 17:22961 (R;US) 

NEUTRINO OSCILLATION 

Particle physics confronts the solar neutrino problem, 17:23057 
(R;US) 

Resonant enhancement of flavor-changing neutrino interactions, 
17:23039 (R;US) 

NEUTRINO REACTIONS 
The neutrino process and neutrino r-process, 17:22945 (R;US) 
NEUTRINO-ELECTRON INTERACTIONS 
Problems in neutrino electron scattering with 1-GeV neutrinos, 
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NEUTRINO-PROTON INTERACTIONS 
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Particle physics experiments, 1991, 17:23049 (R;GB) 
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NEUTRON ACTIVATION ANALYSIS 

Measurement of activation cross section of short-lived nuclei pro- 

duced by 14 MeV neutrons - Ru, Pd, Cd, Sn, 17:23134 (RA;JP) 
NEUTRON BEAMS 

Beam characterization at the Neutron Radiography Facility 
(NRAD), 17:21142 (R;US) 
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NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Boron neutron capture therapy of mouse and human 
melanomas, 17:22744 (RA;FR) 

Implementation of boron neutron capture therapy and proton 
treatment in Europe, 17:22745 (RA;FR) 
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A variable timestep generalized Runge-Kutta method for the nu- 
merical integration of the space-time diffusion equations, 
17:21422 (RA;US) 
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See NEUTRON FLUX 
NEUTRON FLUX 
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Plutonium coupling: Neutron monitoring, 17:22031 (R;US) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
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NEUTRON GUIDES 

Investigation of neutron guide systems: Analysis techniques 

and an experiment, 17:23127 (R;US) 
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R and D on horizontal well technology.: MWD logging system 
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System design and radiation field characteristics of the High 
Flux Neutron Radiography Facility (HFNRF) at Sandia Na- 
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Review of fission produce capture measurements at the Oak 
Ridge Electron Laser Accelerator (ORELA), 17:23107 (R;US) 
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NEUTRON STARS 
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Rapid cooling and structure of neutron stars, 17:22962 (R;US) 
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The Radiological Research Accelerator Facility: Progress report, 
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NEUTRON TRANSPORT THEORY 
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A nodal solution of the interface partial current equations, 
17:21418 (RA;US) 

An weighted diamond difference approximation for improving 3- 
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Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—-December 1991, 17:20738 
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Characterization and utilization of hydrotreated products pro- 
duced from the Whiterocks (Utah) tar sand bitumen-derived 
liquid, 17:20927 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
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detection of light impurities in GaAs and in raw materials. Fi- 
nal report, 17:21949 (1;DE;In German) 


NONLUMINOUS MATTER 


NITROGEN 17 

The particle-hole interaction and high-spin states near A = 16, 
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Innovative Clean Coal Technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
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Characteristics of high-transmission-probability tunnel junctions 
for use as particle detectors, 17:22440 (R;US) 

Dark matter and cosmology, 17:22946 (R;US) 
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NUCLEAR ENERGY 
Proceedings of the third international symposium on advanced 
nuclear energy research: Global environment and nuclear en- 
ergy, 17:21638 (1;JP) 
NUCLEAR EXPLOSION DETECTION 
Nuclear test-experimental science annual report, Fiscal year 
1990, 17:22526 (R;US) 
NUCLEAR EXPLOSIONS 
Assessment of exposures to 1°’! in the continental United 
States resulting from the Nevada atmospheric nuclear tests, 
17:22831 (RA;FR) 
Differences in coupling between chemical and nuclear explo- 
sions, 17:22527 (R;US) 
NUCLEAR EXPLOSIVES 
Evaluation tests of the SECURE 1000 scanning system, 
17:22521 (R;US) 
LSI-11 Down Hole Alignment System upgrade, 17:22524 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Accidents 

Methods and codes for assessing the off-site consequences of 
nuclear accidents. Volume 1, 17:22561 (R;FR) 

Methods for real time dose assessment, 17:22573 (RA;FR) 

Rade-aid: an operational tool for decision-makers, 17:22839 
(RA;FR) 

Sorption of radiocaesium in urban surfaces, 17:22645 (RA;FR) 

The CEC research programme on methods for assessing the 
radiological impact of accidents (Maria), 17:22562 (RA;FR) 

The modelling of the ingestion pathway in COSYMA, 17:22572 
(RA;FR) 

The structure and content of COSYMA, 17:22563 (RA;FR) 

Decommissioning 

Assessment of the regulatory situation. A documentation of 
current practice based on a systematic survey of licensing de- 
cisions, 17:21662 (RA;DE;In German) 

Decommissioning and dismantling of nuclear facilities. An as- 
sessment of the current legal situation relating to standard 
setting and licensing. Study performed within the project 'De- 
commissioning and dismantling of nuclear facilities’, with a 
documentation by Dr. Wolf Hendrik Junker, 17:21660 
(R;DE;in German) 

The legal standards and provisions. The requirements defined 
by section 7, sub-section 3 of the Atomic Energy Act. Defini- 
tion of the legal position and of questions arising, 17:21661 
(RA;DE;In German) 

Licensing 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board Decisions, July 1972—June 1971: Revision 2, 
17:21394 (R;US) 

Occupational Safety 

Safety analysis of the 25*Cf neutron activation facility: Revised, 

17:21117 (R;US) 
Remedial Action 

Group 1. Waste characterization, 17:21105 (RA;US) 

Group 2. Grouting, 17:21106 (RA;US) 

Group 3. Operations and certification, 17:21107 (RA;US) 

Group 4. Containment, 17:21108 (RA;US) 

Group 5. Treatment of off-spec products, 17:21109 (RA;US) 

Grout treatment facilities at DOE and other plants: Scope and 
objectives of the workshop, 17:21096 (RA;US) 

Seismic Effects 

Aerosol penetration through a seismically loaded shear wall, 
17:21120 (R;US) 

Evaluation of seismic interactions: Guidelines and application, 
17:21596 (R;US) 

NUCLEAR FUEL ELEMENTS 

See FUEL ELEMENTS 

NUCLEAR FUELS 

See also SPENT FUELS 

Corrosion of U,Zr;_,C;_, nuclear fuel materials in hydrogen 
gas at high pressures and temperatures, 17:21389 (R;US) 

Experimental studies of laser-ablated zirconium carbide plasma 
plumes: Fuel corrosion diagnostic development, 17:21390 
(R;US) 

Fission gas bubble nucleated cavitational swelling of the alpha- 
uranium phase of irradiated U-Pu-Zr fuel, 17:21365 (R;US) 

Vaporization behavior of UxZr;_,C;_y nuclear fuel materials in 
hydrogen at high pressures and temperatures, 17:20935 
(R;US) 

NUCLEAR MATTER 

Constraints on the nuclear matter equation of state from pulsar 
glitches, 17:22964 (R;US) 

Properties of the p-meson in dense nuclear matter, 17:23092 
(R;DE) 

NUCLEAR MEDICINE 

Survey on education and training of medical physicists in the 
member states of the European Community with reference to 
the patient directive (84/466/Euratom), 17:22840 (R;FR) 

NUCLEAR PHYSICS 

Nuclear physics at extreme energy density: Progress report, 

May 1991—April 1992, 17:23109 (R;US) 
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Progress at LAMPF, January—December 1990: Progress report, 
17:23073 (R;US) 
The tenth conference of Czechoslovak physicists, 17:22985 
(l;CS;In Czech, Slovak, English) 
NUCLEAR POWER 
Employment and land-use impacts or resource program ele- 
ments, 17:21648 (R;US) 
NUCLEAR POWER PLANTS 


ing 
Operating pumps on minimum flow, 17:21538 (R;US) 
Review and analysis of check valve failure data, 17:21539 (R;US) 
Battery Chargers 

Understanding and managing the effects of battery charger and 

inverter aging, 17:21521 (R;US) 
Environmental impacts 

Tennessee and Cumberland rivers environmental decision sup- 

port system, 17:21312 (RA;US) 
Inverters 

Understanding and managing the effects of battery charger and 

inverter aging, 17:21521 (R;US) 
Loss Of Coolant 

Assessment of ISLOCA risk: Methodology and application to a 
Babcock and Wilcox nuclear power plant: Volume 3, Appen- 
dices I-M, 17:21569 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Westinghouse four-loop ice condenser plant, 17:21570 (R;US) 

Personnel 

Findings of a workshop on developing a for evalu- 
ating effectiveness of nuclear power plant training, 17:21400 
(R;US) 

Pressure Vessels 

Heavy-Section Steel Technology Program: Semiannual 
progress report, Aprit-September 1991: Volume 8, No. 2, 
17:21439 (R;US) 

Public Opinion 

Conclusions and recommendations based on interim report, 

17:21541 (R;US) 
Reactor Accidents 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 2, 
Severe accident research; Severe accident policy implemen- 
tation; Accident management, 17:21565 (R;US) 

Reactor Com 

Licensee contractor and Vendor Inspection status report: Quar- 
terly report, January-March 1992: Volume 16, No. 1, 
17:21393 (R;US) 

Reactor Control Systems 

Experimental development of power reactor advanced con- 

trollers, 17:21448 (R;US) 
Reactor Cores 

Analysis of tellurium behaviour in the Marviken large scale 
aerosol transport test with an improved RAFT code version, 
17:21626 (R;FR) 

Reactor Licensing 

NRC regulatory agenda: Quarterly report, January-March 1992: 
Volume 11, No. 1, 17:21397 (R;US) 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board Decisions, July 1972—June 1971: Revision 2, 
17:21394 (R;US) 

Reactor Physics 

Multibarriers protection and the high-safety reactor general de- 

mands, 17:21532 (RA;US) 
Reactor 

Multibarriers protection and the high-safety reactor general de- 
mands, 17:21532 (RA;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 


NUCLEONS 


Reliability 
Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 
Restraints 
Results of LWR snubber aging research, 17:21440 (R;US) 
Risk Assessment 
Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 
Seismic Effects 
Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 
Seismic Isolation 
Summary of experimental tests of elastomeric seismic isolation 
bearings for use in nuclear reactor plants, 17:21517 (R;US) 


The horizon for advanced reactor shielding technology: Sunrise 
or sunset?, 17:21433 (R;US) 
Steam Generators 
Automated analysis of eddy-current steam-generator data, 
17:21435 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION KINETICS 
Statistical multistep processes in nuclear reactions, 17:23102 
(RA;JP) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR THEORY 
Nuclear theory progress report, April 1991—April 1992, 17:23071 
(R;US) 
[Nuclear theory: Annual report], 17:23072 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Race horses vs work horses: Competition between the nuclear 
weapons labs in the 1950s, 17:22523 (R;US) 
The new Sandia Primary Standards Facility, 17:22522 (R;US) 
NUCLEI 
See also DEFORMED NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
ODD-ODD NUCLEI 
Excitation of 1p-1h stretched states with the (p,n) reaction as a 
test of shell-model calculations, 17:23074 (RA;US) 
Shell model truncation schemes for rotational nuclei, 17:23079 
(RA;US) 
NUCLEON-HYPERON INTERACTIONS 
Aspects of strangeness production with 15 — 30 GeV proton 
beams, 17:23028 (R;US) 
NUCLEON-NUCLEON INTERACTIONS 
Intermittency, multifractality and hadronic collisions, 17:23038 
(R;US) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Hybridizing the Skyrmion with an Anti-de-Sitter bag, 17:23000 
(R;XA) 
Nucleon axial coupling constants and QCD sum rules, 17:23059 
(R;US) 
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NUCLEONS 


Nucleon models of deep inelastic scattering, 17:22987 (R;US) 

Odderon and nucleon polarization at high energies, 17:23062 
(R;UA) 

Optical potential with two-nucleon correlations, 
(RA;US) 

NUTRIENTS 

Investigation on the utilization of coal fly ash as amendment to 
compost for vegetation in acid soil: Technical terminal report, 
17:21309 (R;US) 


17:23085 


Oo 


O CODES 
ORSEF2,ORSEFS: 
(CM;US) 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 
A conceptual model for water flows in the fractured rocks of Ten- 
nessee, 17:22600 (RA;US) 
A land use/land cover map of the Oak Ridge Reservation and 
surrounding lands, 17:22618 (RA;US) 
Availability of sediment-bound mercury for methylation and 
bioaccumulation in a mercury-contaminated aquatic system - 
A corral study, 17:22708 (RA;US) 
Field-scale experiments on 3-dimensional multi-region transport 
of tracers at Melton Branch, 17:22626 (RA;US) 
Hydrological data analysis with a Geographical Information Sys- 
tem, 17:22605 (RA;US) 
Intermediate-scale experiments on 1-dimensional multi-region 
transport of tracers at Melton Branch, 17:22625 (RA;US) 
Karst hydrology of Oak Ridge, Tennessee, 17:22712 (RA;US) 
Methane emission rates from a sanitary landfill, 17:22541 
+(RA;US) 
Snail growth in Oak Ridge streams: Seasonal patterns and dif- 
ferences between streams, 17:22704 (RA;US) 
Sunlight and periphyton drive chlorine dynamics in area 
streams, 17:22707 (RA;US) 
Uncertainties in '*C dating in fractured sedimentary rocks on 
the Oak Ridge Reservation, 17:22601 (RA;US) 
Use of electromagnetic borehole flowmeter to delineate ground- 
water producing fractures, 17:22603 (RA;US) 
Visualizing the surface hydrodynamics of a forested watershed, 
17:22715 (RA;US) 
OAKS 
Comparative response of northern red oak seedlings and ma- 
ture trees to ozone, 17:22545 (RA;US) 
Temporal and spatial changes in species diversity after succes- 
sive clearcuts in the Southern Appalachians, 17:22615 (RA;US) 
OCCUPATIONAL EXPOSURE 
Occupational radiation exposure in PWR: International compari- 
son of some global indicators between 1975 and 1985, 
17:21352 (R;FR;In French) 
OCCUPATIONAL SAFETY 
Safety considerations for security programs, 17:21116 (R;US) 
OCEANIC CIRCULATION 
ARM tropical pacific experiment (ATPEX): Role of cloud, wa- 
ter vapor and convection feedbacks in the coupled 
ocean/atmosphere system: Progress report, September 1, 
1991—August 31, 1992, 17:22552 (R;US) 
OCEANS 
See SEAS 
ODD-ODD NUCLEI 
See also DEUTERIUM 
ELEMENT 105 262 
HOLMIUM 166 
SILVER 102 
SILVER 104 
SILVER 106 
YTTRIUM, 90 


Desalination plant design, 17:23363 
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Coupling of unpaired nucleons and collective band level struc- 

ture in odd-odd nuclei, 17:23095 (R;UA;In Russian) 
OFF-GAS SYSTEMS 

Systematic selection of off-gas treatment at the Savannah River 

Site, 17:21095 (R;US) 
OFFSHORE DRILLING 

Comprehensive Program, 1992-1997: Final environmental im- 
pact statement, Volume 3, 17:21673 (R;US) 

Outer Continental Shelf natural gas and oil resource manage- 
ment: Comprehensive program, 1992-1997: Final 
environmental impact statement: Volume 1, 17:21671 (R;US) 

Outer continental shelf natural gas and oil resource 
management comprehensive program, 1992-1997: Final En- 
vironmental Impact Statement: Volume 2, 17:21672 (R;US) 

OFFSHORE PLATFORMS 

Crack detection on offshore structures by an electromagnetic 
method, 17:22057 (R;FR;in French) 

Full-scale measurements of offshore platforms, 17:22066 (R;DK) 

Technologies for offshore marginal oil field development.: Opti- 
mization design method for compliant tower, 17:20890 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for new configuration of FPS, 17:20888 
(IA;JP;in Japanese) 

Technologies for offshore marginal oil field development.: Verifi- 
cation of optimization program for semi-submersible type 
FPS, 17:20889 (IA;JP;in Japanese) 

OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL BURNERS 

Prospects for residential oi] burners with reduced emissions, 

17:21711 (R;US) 
OIL FIELDS 
Carbon Dioxide Injection 

Heavy oil EOR technology.: Monitoring techniques for EOR pro- 

cess, 17:20866 (IA;JP;in Japanese) 
Computer Codes 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (reservoir evaluation programs 
for horizontal wells), 17:20883 (IA;JP;in Japanese) 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (production technology in hori- 
zontal wells), 17:20882 (IA;JP;in Japanese) 


Computerized Simulation 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (production technology in hori- 
zontal wells), 17:20882 (IA;JP;In Japanese) 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (reservoir evaluation programs 
for horizontal wells), 17:20883 (IA;JP;In Japanese) 

Depth 

Technologies for offshore marginal oil field development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Drill Cores 

International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of Indonesia, 
17:20870 (IA;JP;In Japanese) 

Electric Logging 

Enhanced oil recovery.: Field pilot test on COz flood, 17:20868 

(IA;JP;In Japanese) 
Enhanced Recovery 

Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization (joint 
reserach with UNOCAL on EOR monitoring), 17:20861 
(IA;JP;In Japanese) 

Enhanced oil recovery.: Field pilot test on COz2 flood, 17:20868 
(IA;JP;In Japanese) 

International collaborative research and development of EOR 
technology in the KLAMONO field, The Republic of Indonesia, 
17:20870 (IA;JP;In Japanese) 





Exploitation 

Basic reserach for environmental data in the arctic regions.: 
Collaborative R and D with private companies, 17:20849 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil fied development.: Opti- 
mization design method for compliant tower, 17:20890 
(IA;JP;in Japanese) 

Technologies for offshore marginal oil fied development.: Opti- 
mization program for offshore oil fild development system, 
17:20891 (IA;JP;In Japanese) 

Technologies for offshore marginal oil fied development.: Opti- 
mization program for new configuration of FPS, 17:20888 
(IA;JP;in Japanese) 

Technologies for offshore marginal oil field development.: 
mization program for SPM system, 17:20887 (IA;JP;in 
Japanese) 

Field Production Equipment 

Technologies for offshore marginal oil fied development.: Opti- 
mization program for offshore oil fild development system, 
17:20891 (IA;JP;In Japanese) 

Field Tests 

Heavy oil EOR technology.: Monitoring techniques for EOR pro- 

cess, 17:20866 (IA;JP;in Japanese) 
Geochemistry 

Organic/inorganic interactions of nitrogen in oilfields: Part 1, 
Geochemistry: Progress report, September 15, 1991—May 
15, 1992, 17:20821 (R;US) 

Geologic Structures 

Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization (joint 
reserach with UNOCAL on EOR monitoring), 17:20861 
(IA;JP;in Japanese) 

Geophysical 


Surveys 
Application of geophysical methods to reservoir characteriza- 
tion.: P wave and S wave vertical seismic profiling, 17:20832 
(IA;JP;In Japanese) 


Electromagnetic oil field mapping for improved process monitor- 
ing and reservoir characterization: A poster presentation, 
17:20855 (R;US) 

Marine Risers 

Technologies for offshore marginal oil fied development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Moorings 

Technologies for offshore marginal oil field development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 17:20887 (IA;JP;in 
Japanese) 


Offshore Drilling 

Surface geochemical prospecting.: Development for direct hy- 
drocarbon adsorption from sea water method, 17:20826 
(IA;JP;in Japanese) 

Technologies for offshore marginal oil fied development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil fild development system, 
17:20891 (IA;JP;In Japanese) 

Oftshore Operations 

Basic reserach for environmental data in the arctic regions.: 
Collaborative R and D with private companies, 17:20849 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil fied development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization design method for compliant tower, 17:20890 
(IA;JP;In Japanese) 


OIL WELLS 
Cementing 


Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 17:20887 (IA;JP;In 
Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil fild development system, 
17:20891 (IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: 
mization program for new configuration of FPS, 17:20888 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil fied development.: Verifi- 
cation of optimization program for semi-submersible type 
FPS, 17:20889 (IA;JP;in Japanese) 

Offshore Plattorms 

Technologies for offshore marginal oil field development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: 
mization program for new configuration of FPS, 17: 20888 
(IA;JP;In Japanese) 

Technologies for offshore marginal oil fied development.: Verifi- 
cation of optimization program for semi-submersible type 
FPS, 17:20889 (IA;JP;in Japanese) 

Optimization 

Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil fild development system, 
17:20891 (IA;JP;in Japanese) 

Petroleum 

Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization (joint 
reserach with UNOCAL on EOR monitoring), 17:20861 
(IA;JP;in Japanese) 

Heavy oil EOR technology.: Monitoring techniques for EOR pro- 
cess, 17:20866 (IA;JP;in Japanese) 

Reservoir Rock 

Application of geophysical methods to reservoir characteriza- 
tion.: P wave and S wave vertical seismic profiling, 17:20832 
(IA;JP;iIn Japanese)  ~ 


Technologies for offshore marginal oil field development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;in Japanese) 

Steam Injection 

Heavy oil EOR technology.: Monitoring techniques for EOR pro- 

cess, 17:20866 (IA;JP;in Japanese) 
Turkey 

Heavy oil EOR technology.: Monitoring techniques for EOR pro- 

cess, 17:20866 (IA;JP;in Japanese) 


Heavy oil EOR technology.: Monitoring techniques for EOR pro- 
cess, 17:20866 (IA;JP;In Japanese) 


OIL SAND OILS 


See BITUMENS 


OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 


Attrition and abrasion models for oil shale process modeling, 
17:20928 (R;US) 

Fossil energy: From laboratory to marketplace: Part 2, The role 
of advanced research, 17:21667 (R;US) 

Oil vapor coking kinetics over oxidized Colorado oil shale, 
17:20929 (R;US) 


OIL SPILL FINGERPRINTING 


See PATTERN RECOGNITION 


OIL WELLS 


Carbon Dioxide Injection 
Heavy oil EOR technology.: EOR field pilot test in Turkish IK- 
IZTEPE oil field, 17:20864 (IA;JP;In Japanese) 
Cementing 
Heavy oil EOR technology.: Well completion techniques for 
EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
R and D on horizontal well technology.: Horizontal drilling tech- 
(horizontal well completion technology), 17:20878 
(IA;JP;in Japanese) 
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OIL WELLS 
Enhanced Recovery 


Enhanced Recovery 
Heavy oil EOR technology.: Well completion techniques for 
EOR field pilot test, 17:20865 (IA;JP;In Japanese) 
Hydraulic Fracturing 

Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures (large-scale 
R and D), 17:20846 (IA;JP;in Japanese) 

Oil Yields 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (production technology in hori- 
zontal wells), 17:20882 (IA;JP;in Japanese) 

Petroleum 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test in an 
heavy oil reservoir, 17:20867 (IA;JP;in Japanese) 

Reservoir Rock 

Heavy oil EOR technology.: Basic research on a steam flooding 
process under high temperature and high pressure for whole 
core, 17:20847 (IA;JP;in Japanese) 

Steam Injection 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test in an 
heavy oil reservoir, 17:20867 (IA;JP;ln Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process under high temperature and high pressure for whole 
core, 17:20847 (IA;JP;in Japanese) 

Heavy oil EOR technology.: EOR field pilot test in Turkish IK- 
IZTEPE oil field, 17:20864 (IA;JP;In Japanese) 

Stemming Materials 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
Thermal Recovery 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test in an 
heavy oil reservoir, 17:20867 (IA;JP;in Japanese) 

Turk 


ey 

Heavy oil EOR technology.: Basic research on a steam flooding 
process under high temperature and high pressure for whole 
core, 17:20847 (IA;JP;in Japanese) 


Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
Well Casings 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
Well Completion 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
Well Drilling 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
Well Pressure 

Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures (large-scale 
R and D), 17:20846 (IA;JP;in Japanese) 

Weill Stimulation 

Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures (large-scale 
R and D), 17:20846 (IA;JP;In Japanese) 

Well Temperature 

Heavy oil EOR technology.: Well completion techniques for 

EOR field pilot test, 17:20865 (IA;JP;in Japanese) 
OIL YIELDS 

Basic research on production technology (collaborative R and D 
with private companies), 17:20884 (IA;JP;in Japanese) 

R and D on horizontal well technology.: Reservoir simulation 
program for horizontal wells (reservoir evaluation programs 
for horizontal wells), 17:20883 (IA;JP;in Japanese) 

OILS 

See also MINERAL OILS 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report, October 1— 
December 31, 1991, 17:20726 (R;US) 

Effective cleaning of oil-protected bearing steel examined by 
XPS analysis. Part 2.: Low pollution cleaning (Cleaning by 
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synthetic detergent and weak-alkaline detergent), 17:21787 
(R;JP;In Japanese) 
OKLO PHENOMENON 
The Oklo phenomenon as an analogue of radioactive waste dis- 
posal. A review, 17:21005 (R;FR) 
OLEFINS 
See ALKENES 
OLIVE OIL 
GC and GC-MS studies of the effects of gamma-irradiation on 
olive oil and chicken skin tissue fat, 17:22777 (RA;FR) 
OMEGA WEST REACTOR 
See OWR REACTOR 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE MEASUREMENT SYSTEMS 

Alkali sorber (RABSAM), 17:20688 (RA;US) 

An information transmission from the amplitude analyzer of 
YHO-4096-90 type into a CM type computer, 17:23448 
(R;UA;In Russian) 

Automatic system for --spectra mesurement and analysis of +- 
radionuclides distribution in the environment, 17:22468 
(R;UA;In Russian) 

ON-SITE POWER GENERATION 

Game theoretic analysis of incentive rates for customers with 

self-generation, 17:21675 (R;JP;In Japanese) 
OPEN PLASMA DEVICES 

The beam-plasma interaction in the symmetrically opened 
plasma system with contrastreaming electron flows, 17:23238 
(R;UA;Iin Russian) 

OPENINGS 

See also WINDOWS 

Study of loss factor for slots in the vacuum chamber, 17:22154 
(R;US) 

OPERATIONS OFFICES 
See US DOE FIELD OFFICES 
OPTICAL MODELS 

Optical potential with two-nucleon correlations, 

(RA;US) 
ORBITS 

GPS satellite orbit determination using pseudorange data: ex- 

periments and results, 17:21771 (R;JP) 
ORDER-DISORDER TRANSFORMATIONS 

X-ray scattering studies of non-equilibrium ordering processes: 
Progress report, November 1, 1989-October 31, 1992, 
17:23162 (R;US) 

ORGANIC ACIDS 
See also CARBOXYLIC ACIDS 
FULVIC ACIDS 
HUMIC ACIDS 
SULFONIC ACIDS 
[Basic properties of coals and other solids]: Ninth quarterly re- 
port, [February 1992], 17:20776 (R;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 

Contaminant pathway analysis and health risk assessment of 
the Metallurgical Laboratory Basin, 17:21053 (R;US) 

Summary of engineering-scale experiments for the Solar Detox- 
ification of Water project, 17:21237 (R;US) 

ORGANIC COMPOUNDS 

See also AROMATICS 
CARBOHYDRATES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
TERPENES 


17:23085 





A pulse combustion-based VOC destruction 
17:22590 (R;US) 

Advanced combustion and oxidation techniques for the destruc- 
tion of hazardous wastes, 17:21038 (R;US) 

Advanced heat pump for the recovery of volatile organic com- 
pounds: Phase 1, Conceptual design of an advanced Brayton 
cycle heat pump for the recovery of volatile organic com- 
pounds: Final report, 17:21720 (R;US) 

Chemical contaminants on DOE lands and selection of contami- 
nant mixtures for subsurface science research, 17:22628 
(R;US) 

Development and application of photosensitive device systems to 
studies of biological and organic materials: Third year progress 
report, January 1, 1992—December 31, 1992, 17:21910 (R;US) 

Development and validation of a cleanup method for hydrocar- 
bon containing samples for the analysis of semivolatile 
organic compounds, 17:21956 (R;US) 

Development and validation of a preparation and cleanup 
method for hydrocarbon containing samples for the analysis 
of volatile organic compounds, 17:21957 (R;US) 

Feasibility of in situ stripping of volatile organic compounds at 
the Savannah River Site: Preliminary modeling of a pair of 
horizontal wells: Environmental Technology Program, 
17:22668 (R;US) 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Revi- 
sion 2, 17:21953 (R;US) 

Mediated electrochemical hazardous waste destruction: Revi- 
sion 1, 17:21066 (R;US) 

Small passive chemical detector: Final report, 17:22665 (R;US) 

Soil gas surveys as a source of preliminary data in the charac- 
terization of hazardous waste sites, 17:22611 (RA;US) 

ORGANIC COOLANTS 

High pressure supercritical carbon dioxide efficiency in remov- 
ing hydrocarbons machine coolants from metal coupons and 
components parts, 17:22036 (R;US) 

ORGANIC MATTER 
See also KEROGEN 
PEAT 

Cesium-137: A tracer for material transport from arctic tundra 
into lakes?, 17:22713 (RA;US) 

Organic matter decomposition and nitrogen mineralization re- 
sponse to disturbance from silvicultural practices in a boreal 
wetland, 17:22622 (RA;US) 

ORGANIC NITROGEN COMPOUNDS 

See also NITRO COMPOUNDS 

PORPHYRINS 

Hydrodenitrogenation: An increasingly important part of cat- 
alytic hydroprocessing interlocking of thermodynamics and 
kinetics, 17:20896 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report October 1991—December 31, 1991, 
17:20741 (R;US) 

ORGANIC POLYMERS 
See also POLYESTERS 
RESINS 
THERMOPLASTICS 

Dynamics and response of polymer-coated acoustic devices, 
17:22085 (R;US) 

Failure and degradation modes of sealants for insulating glaz- 
ings, 17:21753 (RA;US) 

ORGANIC SOLVENTS 

Research and development of coal liquefaction technologies, 
17:20746 (IA;JP) 

Soil gas surveys at selected potential waste sites at the Savan- 
nah River Plant, 17:22633 (R;US) 

ORGANIC SULFUR COMPOUNDS 

See also BIOTIN 

SULFONIC ACIDS 
THIOLS 

Sulfur forms in coal, 17:20773 (RA;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report October 1991—December 31, 1991, 
17:20741 (R;US) 


technique, 


ORGANIC WASTES 
See also AGRICULTURAL WASTES 
COMPOST 
Nonthermal plasma alternative to the incineration of hazardous 
organic wastes, 17:21034 (R;US) 
ORGANS 
See also BONE MARROW 
BRAIN 
LUNGS 
SKELETON 

INREM Il: Estimating dose equivalent to mans organs from an 
inhaled,ingested radionuclide, 17:23378 (CM;US) 

SFACTOR: Computer code for calculating dose equivalent to a 
target organ, 17:23388 (CM;US) 

ORGDP 

DOE perspectives, 17:21097 (RA;US) 

Delisting efforts for K-1407-C pond sludges, 17:21104 (RA;US) 

Mixed waste sludge issue at the K-25 site, 17:21098 (RA;US) 

ORNL 

A hardware/software environment to support R and D in intelli- 
gent machines and mobile robotic systems, 17:23332 (RA;US) 

Chemical Technology Division progress report, October 1, 
1989—June 30, 1991, 17:22020 (R;US) 

Emergency avoidance solidification campaign at ORNL, 
17:20957 (RA;US) 

Energy Division annual progress report for period ending 
September 30, 1991, 17:21654 (R;US) 

Environmental Sciences Division annual progress report for pe- 
riod ending September 30, 1991, 17:22533 (R;US) 

Oak Ridge National Isotopes Facilities Shutdown 
Program Management Plan, 17:21141 (R;US) 

Oak Ridge National Laboratory Review: Volume 24, No. 2, 

1991, 17:21655 (R;US) 

Oak Ridge National Laboratory Review: Volume 24, Nos. 3 and 
4, 1991, 17:21955 (R;US) 

Pump and valve research at the Oak Ridge National Laboratory, 
17:21436 (R;US) 

Status of the ORNL ECR source facility for multicharged ion col- 
lision research, 17:22936 (RA;US) 

Suggestions for improvement of the methodology and use of 
MEPAS, the Multimedia Environmental Pollutant Assessment 
System: Environmental Restoration Program, 17:21121 
(R;US) 

Work plan to assess treatment of trench water from Waste Area 
Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee: Environmental Restoration Program, 17:21042 
(R;US) 

OSCILLATION MODES 

Accelerator deflection-mode dampening experiments at Ar- 
gonne, 17:22193 (RA;US) 

Damping of higher-order modes in electron linacs, 17:22165 
(RA;US) 

Locked modes and magnetic field errors in MST, 17:23209 (R;US) 

OSCILLATORS 

See also HARMONIC OSCILLATORS 

A nonlinear oscillatory problem, 17:22921 (R;XA) 

Nonlinear resonance: Performance report, August 1, 1989- 
November 30, 1991, 17:22918 (R;US) 

OSMIUM COMPLEXES 

Diosmacycioalkanes as models for the formation of hydrocar- 
bons from surface meth : Progress report, November 1, 
1991—October 31, 1992, 17:21961 (R;US) 

OSTEOSARCOMAS 

The oncogenic risk of alpha doses from osteotropic radionu- 
clides down to the milligray range and the role of the reverse 
protraction factor, 17:22881 (RA;US) 

The role of age and genetic background as cofactors in the patho- 
genesis of radiation-induced osteosarcoma, 17:22886 (RA;US) 

OWR REACTOR 

Adigital controller for the Omega West Reactor, 17:21454 (R;US) 
OXETANE 

See ETHERS 
OXIDATION 

See also COMBUSTION 
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OXIDATION 


In vitro biological test of resistance to oxidation: application to 
identification of irradiated food, 17:22765 (RA;FR) 
OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BERYLLIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
GADOLINIUM OXIDES 
HAFNIUM OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEODYMIUM OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
POTASSIUM OXIDES 
PRASEODYMIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
STRONTIUM OXIDES 
TANTALUM OXIDES 
TERBIUM OXIDES 
THALLIUM OXIDES 
THULIUM OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Structural studies of metal oxides related to High-T, supercon- 
ductors, 17:21893 (1;DK) 

Synthesis and characterization of catalysts for gasification of 
carbonaceous materials, 17:20744 (R;US) 

OXYGEN 

Application of charged particle activation analysis (CPAA) to the 
detection of light impurities in GaAs and in raw materials. Fi- 
nal report, 17:21949 (1;DE;iIn German) 

Combustion Research Program: Fiame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 

Development of alternative oxygen production source using a 
zirconia solid electrolyte membrane: Final report, 17:20643 
(R;US) 

Electro-catalytic reduction of nitrogen oxides, 17:20786 (R;US) 

Involvement of oxygen metabolism during radiation or intoxica- 
tion by a radiomimetic drug, 17:22875 (RA;FR;In French) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, September 30, 
1991—December 31, 1991, 17:20721 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 17:20720 (R;US) 

OXYGEN 16 

The particle-hole interaction and high-spin states near A = 16, 

17:23080 (RA;US) 
OXYGEN 17 

The particle-hole interaction and high-spin states near A = 16, 

17:23080 (RA;US) 
OXYGEN 18 

The particle-hole interaction and high-spin states near A = 16, 
17:23080 (RA;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
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OZONE 
Comparative response of northern red oak seedlings and ma- 
ture trees to ozone, 17:22545 (RA;US) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
1,2-DIPHENYLETHYLENE 
See STILBENE 
1,2-ETHANEDIOL 
See GLYCOLS 


P 


P CODES 

Magnetohydrodynamic stability of plasmas with radial motion, 
17:23218 (R;US) 

PUDK: Fission product energy release, 17:23375 (CM;US) 

Program PLOTTAB: A code designed to plot continuous and/or 
discrete physical data, 17:23415 (R;US) 

P WAVES (SEISMIC) 

See SEISMIC P WAVES 
PACIFIC NORTHWEST LABORATORIES 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACKAGING 

Investigation of Celotex™ charring depths in the DT-18 shipping 

container, 17:22059 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 

Stability and aging of selective absorber coatings, 17:21242 

(RA;US) 
PALLADIUM 

Calculation of the 4-d metal ultraviolet photoelectron spectra, 
17:23166 (IA;SU;in Russian) 

Density variations and anomalies in palladium compacts, 
17:21838 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 1, October-December 1991, 17:20797 
(R;US) 

Radiography to measure the longitudinal density gradients of Pd 
compacts, 17:22058 (R;US) 

PALLADIUM ALLOYS 
Reliability of sublattice occupancies determined by ALCHEMI, 
17:21824 (R;US) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC TROUGH COLLECTORS 

Summary of engineering-scale experiments for the Solar Detox- 

ification of Water project, 17:21237 (R;US) 
PARABOLIC TROUGH REFLECTORS 
Application experience and field performance of silvered poly- 
mer reflectors, 17:21244 (R;US) 
PARAFFIN 
Thermal storage media, 17:21248 (RA;US) 
PARAFFINS : 
See ALKANES 
PARALLEL PROCESSING 

Parallel supercomputing: Advanced methods, algorithms and 
software for large-scale problems: Progress report, April 
1991—April 1992, 17:23357 (R;US) 

PARTICLE BEAM FUSION ACCELERATOR 

Spectroscopic characterization of LEVIS active ion source on 

PBFA 2, 17:23283 (R;US) 
PARTICLE BEAMS 

Beam parameters optimization in the initial part of linac, 
17:22178 (RA;US) 

Feed-forward compensation for transient beam loading of the 
805 MHz debuncher for the Fermilab linac upgrade, 17:22186 
(RA;US) 

Investigation of beam aberrations and beam halo by 3- 
dimensional emittance measurements, 17:22202 (RA;US) 

The RADLAC beam propagation experiment, 17:22967 (R;US) 

PARTICLE BOOSTERS 
An updated overview of the LEB rf system, 17:22401 (R;US) 





Beam transfer between the coupled cavity linac and the low en- 
ergy booster synchrotron for the SSC, 17:22329 (RA;US) 

Booster Applications Facility report, Phase 2, 17:22097 (R;US) 

PARTICLE IDENTIFICATION 

Particle identification system in KEK B-factory, 17:22464 (RA;JP) 

Review of fast RICH detectors, 17:22463 (RA;JP) 

TOF counter for KEK B-factory, 17:22465 (RA;JP) 

PARTICLE PRODUCTION 

Intermittency, multifractality and hadronic collisions, 17:23015 
(R;US) 

Intermittency, multifractality and hadronic collisions, 17:23038 
(R;US) 

PARTICLE RESUSPENSION 

Aerosol resuspension in the reactor cooling system of LWR’s 
under severe accident conditions, 17:21623 (R;FR) 

Resuspension following Chernobyl, 17:21356 (RA;FR) 

Validation of RESUS model against ORNL series-2 test experi- 
ments on aerosol resuspension, 17:21622 (R;FR) 

PARTICLE SIZE 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 17:21458 (R;US) 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (solid control system optimization), 17:20879 (IA;JP;In 
Japanese) 

PARTICLE TRACKS 

A transient thermodynamic model for track formation in amor- 
phous semi-conductors: a possible mechanism, 17:21617 
(R;FR) 

Inner precision drift chamber for tracking and triggering, 
17:22460 (RA;JP) 

PARTICLES 
See also NEUTRAL PARTICLES 
PARTICULATES 
Turbulent gas-particle flow, 17:22054 (R;DK) 
PARTICULATES 

See also TOTAL SUSPENDED PARTICULATES 

A study of erosive particle rebound parameters: Advanced Re- 
search and Technology Development Materials Program, 
17:21840 (R;US) 

An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, October 
1—November 30, 1989, 17:20791 (R;US) 

Comparison of synchrotron x-ray microanalysis with electron 
and proton microscopy for individual particle analysis, 
17:23159 (R;US) 

Evaluation of a soil fixative to retard particle entrainment: A lab- 
oratory study, 17:22669 (R;US) 

Optical properties of ash laden combustion gas, 17:21695 (R;US) 

Particulate Flow Research Lab quarterly progress report, Octo- 
ber 1, 1991—December 30, 1991, 17:20805 (R;US) 

PARTITION CHROMATOGRAPHY 

See CHROMATOGRAPHY 
PARTON MODEL 

Structure functions and parton distributions, 17:23012 (R;US) 
PARTONS 

Structure functions and parton distributions, 17:23012 (R;US) 
PASSIVE SOLAR COOLING SYSTEMS 

A general model for cooling design, 17:21750 (RA;FR) 

Auxiliary environmental control in passively cooled buildings, 
17:21744 (RA;FR) 

Computer modeling and cooling strategies, 17:21749 (RA;FR) 

Design support for architects, 17:21751 (RA;FR) 

Natural cooling techniques, 17:21741 (RA;FR) 

Natural cooling techniques, 17:21739 (RA;FR) 

Ventilative cooling: state of the art, 17:21737 (RA;FR) 

Commercial Buildings 

Use of an expert system for passive cooling design of commer- 

cial buildings, 17:21740 (RA;FR) 
Computer-Aided Design 

Design support and tools for passive cooling perspectives for 

european research, 17:21748 (RA;FR) 
Computerized Simulation 
Heat attenuation and the thermal mass effect, 17:21736 (RA;FR) 


PEOPLES REPUBLIC OF CHINA 


Passive cooling design support and tools, 17:21747 (RA;FR) 
Cooling 
Comfort and passive cooling, 17:21728 (RA;FR) 
Microclimate, 17:21731 (RA;FR) 
Passive cooling design, 17:21730 (RA;FR) 
Design 
Design support and tools for passive cooling perspectives for 
european research, 17:21748 (RA;FR) 
Evaluation 
Passive cooling design support and tools, 17:21747 (RA;FR) 
Evaporative Cooling 
An approach to integrating passive cooling devices in buildings, 
17:21746 (RA;FR) 
Monitoring 
An approach to summer performance data analysis in full scale 
buildings, 17:21743 (RA;FR) 
Monitoring in passive cooling, 17:21742 (RA;FR) 
Pertormance 
Passive cooling: performance criteria/integration, 17:21745 
(RA;FR) 
Radiative Cooling 
An approach to integrating passive cooling devices in buildings, 
17:21746 (RA;FR) 
Socio-Economic Factors 
Passive cooling: performance criteria/integration, 17:21745 
(RA;FR) 
Ventilation 
An approach to integrating passive cooling devices in buildings, 
17:21746 (RA;FR) 
PASSIVE SOLAR HEATING SYSTEMS 
Detailed model c risons: an empirical validation exercise 
using SERI-RES, 17:21230 (R;GB) 
Solar building study. Final report: Oak Farm Road, Birmingham, 
17:21225 (R;GB) 
Solar building study. Final report: The Solaire house, Milton 
Keynes, 17:21224 (R;GB) 
Solar building study. Summary report: Oak Farm Road, Birm- 
ingham, 17:21227 (R;GB) 
PATTERN RECOGNITION 
An adaptive algorithm for modifying hyperellipsoidal decision 
surfaces, 17:23404 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAK LOAD 
Battery energy storage system to cover the peak power require- 
ment of the Arosa Electricity Works, 17:21609 (R;CH;In 
German) 
PEAK POWER 
See PEAK LOAD 
PEAT 
Market study on the potential for peat as a fuel, 17:21156 (R;GB) 
Scottish peat resources and their energy potential, 17:21155 
(R;GB) 
PEATLANDS 
See WETLANDS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
See also EARTH PENETRATORS 
Wind tunnel tests of a deep seabed penetrator model, 17:21002 
(R;FR) 
PENNING ION SOURCES 
lon source and injector improvements at the SuperHILAC, 
17:22357 (RA;US) 
PENNSYLVANIA 
Integrated mild gasification process at a utility site, 17:21303 
(RA;US 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 


ERA Vol. 17, No. 8 635 








PEP STORAGE RINGS 


PEP STORAGE RINGS 
An Asymmetric B Factory based on PEP, 17:22429 (R;US) 
PEP-2 asymmetric B factory: R&D results, 17:22430 (R;US) 
PEPTIDES 

Harvard-MIT research program in short-lived radiopharmaceuti- 

cals: Technical progress report, 191, 17:22738 (R;US) 
PERFORMANCE 

Development of a Coal Quality Expert: Technical progress re- 
port No. 4, 17:20633 (R;US) 

Research and development of methods/utilities and rules for 
managing cooperation for performance improvement in gov- 
ernment offices: First technical progress report, September 1, 
1991—August 31, 1992, 17:23293 (R;US) 

The performance assessment and the design of an intermediate 
level tritium disposal vault, 17:21082 (R;US) 

PERFORMANCE TESTING 

Evaluation of NACA0012 airfoil test results in the NAL two- 

dimensional transonic wind tunnel, 17:22048 (R;JP) 
PERIODATES 

Crystal chemical systematics of oxygen compounds with oxyan- 
ionic radicals and the chemical bonding forces, 17:21972 
(IA;SU) 

PERIOSTEUM 
See BONE TISSUES 
PERMANENT MAGNETS 

Permanent-magnet material applications in particle accelera- 

tors, 17:22377 (R;US) 
PERSONAL COMPUTERS 

Just-in-time delivery of PC hardware, software, and systems, 
17:23344 (RA;US) 

The what and why of LAN and E-Mail support, 17:23345 (RA;US) 

User training and support - A retrospective, 17:23342 (RA;US) 

PERSONNEL 
See also MILITARY PERSONNEL 
MINERS 
PROFESSIONAL PERSONNEL 

Analysis of radiation doses from operation of postulated com- 
mercial spent fuel transportation systems: Analysis of a 
system containing a monitored retrievable storage facility: Ad- 
dendum 1, 17:20948 (R;US) 

Development of common basic technologies, etc., development 
of technologies for preservation of the environment, 17:20760 
(IA;JP;in Japanese) 

Establishing a waste minimization communication program in a 
research and development laboratory, 17:21128 (R;US) 

Evaluation of Machine Guarding Pilot course taught in Albu- 
querque, New Mexico, March 25-27, 1992, 17:23288 (R;US) 

Findings of a workshop on developing a methodology for evalu- 
ating effectiveness of nuclear power plant training, 17:21400 
(R;US) 

Preparedness of hazardous materials emergencies in railyards: 
Guidance for railroads and adjacent communities, 17:22907 
(R;US) 

Research and development of methods/utilities and rules for 
managing cooperation for performance improvement in gov- 
ernment offices: First technical progress report, September 1, 
1991—August 31, 1992, 17:23293 (R;US) 

Safety considerations for security programs, 17:21116 (R;US) 

Savannah River Site dose control, 17:21132 (R;US) 

The assessment of behavioral climate, 17:23299 (R;US) 

The keys to imaging success, 17:23426 (RA;US) 

User training and support - A retrospective, 17:23342 (RA;US) 

PERSONNEL DOSIMETRY 

Personnel dosimetry study session: 
(R;IT;In Italian) 

Q.A. necessity in personnel dosimetry, 17:22819 (RA;IT;In Italian) 

Treatment and biological dosimetry of exposed persons post- 
Chernobyl action, 17:22830 (R;FR) 

X and gamma radiation personnel dosimetry reliability verifica- 
tion criteria: ENEA-EDP Group document analysis, 17:22820 
(RA;IT;In Italian) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 


Proceedings, 17:22818 
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PERSONNEL MONITORING 

Q.A. necessity in personnel dosimetry, 17:22819 (RA;IT;In Italian) 

X and gamma radiation personnel dosimetry reliability verifica- 
tion criteria: ENEA-EDP Group document analysis, 17:22820 
(RA;IT;In Italian) 

PETROLEUM 
Aging aos 

Simulation for integration of oil generation migration and accu- 
mulation.: Evaluation of source rock potential, 17:20902 
(IA;JP;In Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 

Enhanced Recovery 

Application of multitracer technology to petroleum reservoir 
studies: Quarterly progress report, January 1—March 31, 
1992, 17:20817 (R;US) 

Comprehensive Program 1992-1997: Final Environmental Im- 
pact Statement, Visuals I-IV, 17:20900 (R;US) 

Development of NMRI spectroscopy for improved petroleum re- 
covery, Annex 6: Annual report, 1991, 17:20818 (R;US) 

Electromagnetic oil field mapping for improved process monitor- 
ing and reservoir characterization: A poster presentation, 
17:20855 (R;US) 

Field verification of CO2-foam: Second annual report, October 
1, 1990-September 30, 1991, 17:20858 (R;US) 

Microbial enhanced oil recovery (large-scale R and D), 
17:20862 (IA;JP;in Japanese) 

National Institute for Petroleum and Energy Research 1990 an- 
nual report, October 1, 1989-September 30, 1990, 17:20854 
(R;US) 

Reservoir heterogeneity in Carter Sandstone, North Blowhorn 
Creek oil unit and vicinity, Black Warrior Basin, Alabama, 
17:20819 (R;US) 

SUPRI Heavy Oil Research Program, SUPRI TR 85: Annual re- 
port, October 1, 1990—September 30, 1991, 17:20857 (R;US) 

Scale-up of miscible flood processes: Annual report, 17:20859 
(R;US) 

Steam foam studies in the presence of residual oil, 17:20856 
(R;US) 

Fuel Substitution 

NEDO coal resources subcommittee (11th business reporting 

conference), 17:20812 (1;JP;in Japanese) 
Gas Chromatography 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;in Japanese) 

Kerogen 

Simulation for integration of oil generation migration and accu- 
mulation.: Evaluation of source rock potential, 17:20902 
(IA;JP;in Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on primary migration of oil, 17:20903 
(IA;JP;In Japanese) 

Mass Spectrometers 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 

Microbial Eor 

Microbial enhanced oil recovery (large-scale R and D), 

17:20862 (IA;JP;In Japanese) 
Organic Compounds 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 

Simulation for integration of oil generation migration and accu- 


mulation.: Research on primary migration of oil, 17:20903 
(IA;JP;in Japanese) 


Organic Nitrogen Compounds 
Simulation for integration of oil generation migration and accu- 


mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 








Petroleum Deposits 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on primary migration of oil, 17:20903 
(IA;JP;In Japanese) 

Prices 

Price and non-price effects on the energy substitution of the 
Japanese manufacturing industry, 17:21664 (R;JP;in Japan- 
ese) 

Production 

Comprehensive Program, 1992-1997: Final environmental im- 
pact statement, Volume 3, 17:21673 (R;US) 

Outer Continental Shelf natural gas and oil resource manage- 
ment: Comprehensive program, 1992-1997: Final 
environmental impact statement: Volume 1, 17:21671 (R;US) 

Outer continental shelf natural gas and oil resource 
management comprehensive program, 1992-1997: Final En- 
vironmental Impact Statement: Volume 2, 17:21672 (R;US) 

Simulation for integration of oil generation migration and accu- 
mulation.: Evaluation of source rock potential, 17:20902 
(IA;JP;In Japanese) 

Pyrolysis | 

Simulation for integration of oil generation migration and accu- 
mulation.: Evaluation of source rock potential, 17:20902 
(IA;JP;in Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 

Research Programs 

Fossil energy: From laboratory to marketplace: Part 2, The role 

of advanced research, 17:21667 (R;US) 
Resource Development 

Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990, 
17:20822 (I;JP;In Japanese) 

Sales 

Comprehensive Program, 1992-1997: Final environmental im- 
pact statement, Volume 3, 17:21673 (R;US) 

Outer Continental Shelf natural gas and oil resource manage- 
ment: Comprehensive program, 1992-1997: Final 
environmental impact statement: Volume 1, 17:21671 (R;US) 

Outer continental shelf natural gas and oil resource 
management comprehensive program, 1992-1997: Final En- 
vironmental Impact Statement: Volume 2, 17:21672 (R;US) 

Simulation 

Simulation for integration of oil generation migration and accu- 
mulation.: Evaluation of source rock potential, 17:20902 
(IA;JP;In Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on primary migration of oil, 17:20903 
(IA;JP;In Japanese) 

Solvent Extraction 

Super critical fluid extraction of a crude oil bitumen-derived liquid 

and bitumen by carbon dioxide and propane, 17:21945 (R;US) 
Source Rocks 

Simulation for integration of oil generation migration and accu- 
mulation.: Evaluation of source rock potential, 17:20902 
(IA;JP;In Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 

Viscosity 

Heavy oi] EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test in an 
heavy oil reservoir, 17:20867 (IA;JP;in Japanese) 

PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Advanced reservoir evaluation technology.: Development of 
core analysis system for naturally fractured reservoirs (collob- 
orative R and D with private companies), 17:20845 (IA;JP;In 
Japanese) 


PHOTOMETERS 


Development of geophysical exploration methods for areas with 
complex topography and geology.: Development of inter- 
grated interpretation system, 17:20831 (IA;JP;in Japanese) 

Development of geophysical exploration methods for areas with 
complex topography and geology.: Development of seismic 
methods, 17:20828 (IA;JP;in Japanese) 

Development of reservoir simulation models, 17:20844 (IA;JP;in 
Japanese) 

Petrophysical and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (computer simu- 
lation on elastic wave propagation), 17:20836 (IA;JP;In 
Japanese) 

Petrophysics and elastic wave seismic technique for evaluatoin 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (inpedance and internal velocity in- 
version)), 17:20839 (IA;JP;in Japanese) 

PETROLEUM INDUSTRY 

See also LPG INDUSTRY 

Petroleum Supply Monthly, April 1992, 17:20898 (R;US) 

Seismic effects and buckling behavior of pipelines in the central 
and easter United States, 17:20901 (R;US) 

PETROLEUM PRODUCTS 

See also GASOLINE 

Catalytic gasification fundamentals, 17:20662 (RA;US) 

Petroleum marketing monthly, April 1992, 17:21666 (R;US) 

Utilization and refining technology of coal liquefaction products, 
17:20759 (IA;JP;In Japanese) 

PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PHARMACEUTICALS 

See DRUGS 
PHASE CHANGE MATERIALS 

Conclusions, 17:21243 (RA;US) 

Introduction, 17:21239 (RA;US) 

Thermal storage media, 17:21248 (RA;US) 

PHEBUS REACTOR 
The PHEBUS FP project. Status report 1989-1990, 17:21619 
(R;FR) 
PHENIX REACTOR 
French development program on fuel cycle, 17:21618 (R;FR) 
PHENOLS 
See also CRESOLS 
XYLENOLS 
Synthesis of cresols and xylenols from phenol and methanol, 
17:21202 (R;US) 
PHENYLALANINE 
Radiation induced oxidation of phenylalanine, 17:22778 (RA;FR) 
PHOTOCONDUCTORS 

Application of GaAs and CdTe photoconductor detectors to x- 
ray flash radiography, 17:22439 (R;FR) 

Electronic properties of chlorine doped cadmium telluride used 
as high energy photoconductive detector, 17:22438 (R;FR) 

PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRON SPECTROSCOPY 

PES calculations by nonempirical and semiempirical variants of 

Green function method, 17:21968 (IA;SU;In Russian) 
PHOTOGRAPHY 

Management and minimization of photographic wastes at Pan- 

tex Plant, 17:21786 (R;US) 
PHOTOIONIZATION 

Multiphoton processes in scattering and ionization in an intense 

linearly-polarized radiation field, 17:23136 (R;US) 
PHOTOLUMINESCENCE 
Photostimulated luminescence (PSL): A new approach to identi- 
fying irradiated foods, 17:22772 (RA;FR) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMETERS 

Candela unit of lighting: European Community standardization, 

17:22485 (R;IT;In Italian) 
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PHOTON DETECTION (GAMMA) 


PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
DOSDAT II-81: Dose-rate conversion factors for external expo- 
sure to photons and electrons, 17:23381 (CM;US) 
PHOTON-PHOTON INTERACTIONS 
CELLO-results on yy—2+x~-, 17:23031 (RA;DE) 
Resonance formation in -yy-collisions - as observed with the 
Crystal Ball detector, 17:23030 (RA;DE) 
Scalar and tensor meson production in two-photon collisions, 
17:23032 (RA;DE) 
PHOTONUCLEAR REACTIONS 
The isomeric state excitations in the (7,n) reaction on nuclei of 
86Sr, Sr, Zr and ®*Mo in the E1-giant resonance region, 
17:23119 (R;UA;in Russian) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Contribution to and report from the 6. national photovoltaic sym- 
posium in Staffelstein, Germany, 17:21210 (R;CH;In German) 
PHOTOVOLTAIC POWER PLANTS 
Amorphous State 
NEDO solar technology subcommittee (11th business reporting 
conference), 17:21196 (|;JP;In Japanese) 
Demonstration Plants 
Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;in Japanese) 
Dispersed Storage and Generation 
NEDO solar technology subcommittee (11th business reporting 
conference), 17:21196 (I;JP;in Japanese) 
Electric Batteries 


Development of commercialization technology of the photo- 
voltaic power generation system.: Demonstration research 
and development of the system interconnection control tech- 


nique (Research and development of evaluation system for 
peripheral techniques), 17:21216 (IA;JP;In Japanese) 
Energy Policy 
Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment to make new type solar cells practical (high purity 
substrate manufacturing technique and high purity raw silicon 
manufacturing technique), 17:21197 (IA;JP;In Japanese) 
Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (iA;JP;in Japanese) 
Development of commercialization technology of the photo- 
voltaic power generation system.: Demonstration research 
and development of the system interconnection control tech- 
nique (Research and development of evaluation system for 
peripheral techniques), 17:21216 (IA;JP;In Japanese) 
Feasibility Studies 
Estimate of the potential of photovoltaic systems in Switzerland, 
17:21211 (R;CH;in German) 
Interconnected Power Systems 
Development of commercialization technology of the photo- 
voltaic power generation system.: Demonstration research 
and development of the system interconnection control tech- 
nique (Research and development of evaluation system for 
peripheral techniques), 17:21216 (IA;JP;In Japanese) 
Inverters 
Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;in Japanese) 
Optimized pulse-width-modulation for a large self-commuted 
power inverter operated parallel to an active filter as small as 
possible, 17:21214 (R;CH;in German) 
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Load Management 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;in Japanese) 

Power Range 100-1000 Kw 

Development of commercialization technology of the photo- 
voltaic power generation system.: Demonstration research 
and development of the system interconnection control tech- 
nique (Research and development of evaluation system for 
peripheral techniques), 17:21216 (IA;JP;In Japanese) 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;In Japanese) 

Semiconductor Materials 

NEDO solar technology subcommittee (11th business reporting 

conference), 17:21196 (I;JP;In Japanese) 
Solar Celis 

Development of commercialization technology of the photo- 
voltaic power generation system.: Research to make the 
manufacturing technique of amorphous solar cells practical 
use (high quality manufacturing technique and high integra- 
tion technique), 17:21198 (IA;JP;in Japanese) 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment to make new type solar cells practical (high purity 
substrate manufacturing technique and high purity raw silicon 
manufacturing technique), 17:21197 (IA;JP;in Japanese) 

NEDO solar technology subcommittee (11th business reporting 
conference), 17:21196 (I;JP;In Japanese) 

Solar Collectors 

NEDO solar technology subcommittee (11th business reporting 

conference), 17:21196 (I;JP;in Japanese) 
Solar Radiation 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;In Japanese) 

Switzerland 

100 kW solar current for the mains - from the motorway! Brief 
documentation, 17:21212 (R;CH;In German) 

Estimate of the potential of photovoltaic systems in Switzerland, 
17:21211 (R;CH;In German) 

PV 100 kW grid-connected installation motorway N13 fact 
sheet, 17:21213 (R;CH) 

Thermoelectric Refrigerators 

NEDO solar technology subcommittee (11th business reporting 

conference), 17:21196 (I;JP;In Japanese) 
PHOTOVOLTAIC POWER SUPPLIES 
Estimate of the potential of photovoltaic systems in Switzerland, 
17:21211 (R;CH;In German) 
PHYSICAL PROPERTIES 
See also DENSITY 
THERMODYNAMIC PROPERTIES 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Petrophysics for reservoir rock evaluation 
(rock properties measurement), 17:20843 (IA;JP;In Japanese) 

PHYSICAL PROTECTION DEVICES 
Upgraded RECOVER system - CASDAC system, 17:21136 
(R\JP) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 
Physics division progress report for period ending September 30 
1991, 17:22916 (R;US) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 





PIGMENT CELLS 

See ANIMAL CELLS 
PIGS 

See SWINE 
PILES 

See FOUNDATIONS 
PILOT PLANTS 

See also WIPP 

Demonstration and industrial pilot projects in the field of energy, 
17:20770 (R;FR) 

Development of bituminous coal liquefaction, 17:20748 (IA;JP) 

Development of coal liquefaction technique.: Development of 
brown coal liquefaction technique (results of liquefaction project 
for Australian brown coal), 17:20766 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology, 
17:21150 (IA;JP;In Japanese) 

Development of entrained flow coal gasification combined cycle 
power generation pilot plant, 17:20761 (IA;JP;in Japanese) 

Development of new type battery power storage system.: Oper- 
ational studies on 1000 KW class zinc-bromine pilot system, 
17:21610 (IA;JP;in Japanese) 

Technologies for preservation of the environment: Study for tox- 
icological and environmental effects of coal-derived liquids, 
17:20801 (IA;JP) 

PINES 

Modeling changes in forest hydrology and productivity in the 
southeastern US related global climate change, using a Geo- 
graphic Information System (GIS), 17:22617 (RA;US) 

Temporal and spatial changes in species diversity after succes- 
sive clearcuts in the Southern Appalachians, 17:22615 (RA;US) 

PINS (FUEL) 
See FUEL PINS 
PIONS 
Elimination of power divergences in high-spin interaction mod- 
els and polarization investigations, 17:23046 (R;UA) 
PIPE RESTRAINTS 
See RESTRAINTS 
PIPELINES 

Fully mechanized MAG-process for filler and cap layers of cir- 
cumferential pipe welds subject to approval in hyperbaric 
environments, 17:21833 (R;DE;in German) 

Seismic effects and buckling behavior of pipelines in the central 
and eastern United States, 17:20901 (R;US) 

Use of GRASS for routing gas pipeline rights-of-way, 17:20924 
(R;US) 

PIPES 

See also MARINE RISERS 

Correlation of analysis with high level vibration test results for 
primary coolant piping, 17:21519 (R;US) 

Dynamic simulation of slug flow, 17:22075 (R;DK) 

Large scale laboratory experiments with slug flow in pipes, 
17:22074 (R;DK) 

Reserach on production technology for a high-temperature, cor- 
rosive environment.: Development of completion fluid, 
17:20886 (IA;JP;In Japanese) 

PITCHES 

Development of an advanced continuous miki gasification pro- 
cess for the production of coproducts: Task 4.6, Technical 
and economic evaluation, 17:20647 (R;US) 

PLANTS 
See also BRYOPHYTA 
HERBS 

Efficiencies of free-air gas fumigation devices, 17:22536 (R;US) 

The center for plant and microbial complex carbohydrates at the 
University of Georgia Complex Carbohydrate Research Cen- 
ter: Annual report, September 15, 1990—December 31, 1991, 
17:22732 (R;US) 

PLANTS (INDUSTRIAL) 

See INDUSTRIAL PLANTS 
PLANTS (PILOT) 

See PILOT PLANTS 
PLANTS (POWER) 

See POWER PLANTS 


PLATINUM ISOTOPES 


PLASMA 
See also HOMOGENEOUS PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 
Particle and energy transport properties deduced from the 
plasma dynamic response, 17:23195 (R;FR) 
The Rayleigh-Taylor instability in an expanding plasma, 
17:23215 (R;US) 
The boundary conditions for the distribution functions of 
charged particles in plasma, 17:23236 (R;UA;In Russian) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DENSITY 
Results of the heavy ion beam probe measurements on the Ad- 
vanced Toroidal Facility, 17:23203 (R;US) 
PLASMA DIAGNOSTICS 
Measurement of electron temperature and density by Thomson 
scattering on Tore Supra Tokamak, 17:23227 (R;FR;In French) 
The hyperbolic energy analyzer: A novel diagnostic ion probe, 
17:23197 (RA;US) 
PLASMA DRIFT 
Two dimensional aspects of toroidal drift waves in the ballooning 
representation, 17:23217 (R;US) 
PLASMA IMPURITIES 
impurity penetration and transport during VH-mode on DIil-D, 
17:23231 (R;US) 
Multichord spectroscopy of the Dill-D divertor region, 17:23229 
(R;US) 
PLASMA PRODUCTION 
Characteristics and potential applications of an ORNL mi- 
crowave ECR multicusp plasma ion source, 17:23198 (RA;US) 
Gyrac-D: A device for a 200 keV ECR plasma production and 
accumulation (first results), 17:23199 (RA;US) 
PLASMA SCRAPE-OFF LAYER 
Electrostatic turbulence and transport in the RFP edge, 
17:23208 (R;US) 
Improved numerical grid generation techniques for the B2 edge 
plasma code, 17:23275 (R;US) 
Particle balance in a TFTR supershot, 17:23276 (R;US) 
Scrape-off layer modeling of radiative divertor and high heat flux 
experiments on D Ill-D, 17:23279 (R;US) 
PLASMA SHEET 
Poleward leaping auroras, the substorm expansive and recovery 
phases and the recovery of the plasma sheet, 17:22959 (R;US) 
PLASTIC SCINTILLATORS 
Measurement of decay times of fast scintillating fibers, 
17:22446 (R;US) 
PLATES 
The effect of surface gas injection on film boiling heat transfer, 
17:22055 (R;US) 
PLATINUM 
Application of photothermal deflection spectroscopy to electro- 
chemical interfaces, 17:21612 (R;US) 
Clean gasoline reforming with superacid catalysts: Quarterly 
project report, October-December, 1991, 17:20894 (R;US) 
Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 1, October-December 1991, 17:20797 
R;US 
wee a for the acid methanol fuel cell, 17:21706 
R;FR 
Pe -. <0 Aa catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, September 30, 
1991—December 31, 1991, 17:20721 (R;US) 
PLATINUM 184 
On-line nuclear orientation: Progress report, April 1, 1991— 
March 31, 1992, 17:23091 (R;US) 
PLATINUM ALLOYS 
New electrocatalysts for the acid methanol fuel cell, 17:21706 
(R;FR) 
PLATINUM ISOTOPES 
See also PLATINUM 184 
Investigation of proton-rich platinum isotopes with the Fragment 
Mass Analyzer at ATLAS, 17:23097 (R;US) 


ERA Vol. 17, No. 8 639 





PLESIOTHERAPY 


PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 

Mode! validation experiments over short distances, 17:22565 

(RA;FR) 
PLUTONIUM 

Chemical Processing Department monthly report for February 
1957, 17:20941 (R;US) 

Chemical Processing Department monthly report for January 
1957, 17:20940 (R;US) 

Coordination chemistry for new actinide separation processes, 
17:20937 (R;FR) 

Delta-plutonium dissolving: A HAN process, 17:20946 (R;US) 

Operating experience of centrifugal contactors used in a third 
plutonium purification cycle at the Marcoule reprocessing 
plant, 17:20938 (R;FR) 

Plutonium coupling: Neutron monitoring, 17:22031 (R;US) 

Proof-of-principle investigations on the application of infrared 
technology to safeguards, 17:21137 (R;US) 

Radiolytic oxidation, 17:21017 (R;FR) 

The dry heat exchanger preconditioner, 17:22484 (R;US) 

The use of microwave energy in powder drying and crucible 
testing for plutonium metal recovery, 17:20944 (R;US) 

Waste measurements at a plutonium facility, 17:21037 (R;US) 

PLUTONIUM 238 

Comparison of bone lesions induced by inhaled ®°SrCiz or 
238PuO., 17:22888 (RA;US) 

Comparison of risk factors for bone cancer induced by inhaled 
®SrCl, and 25®PuO., 17:22883 (RA;US) 

PLUTONIUM 239 

Occurrence of bone cancer among young adult Beagles given 
23°Pu, 17:22887 (RA;US) 

Physicochemical interactions and tumor induction in bones by 
inhaled °Pu(NOs3)4, 17:22889 (RA;US) 

The influence of age at time of exposure to 25°Pu or Ra on 
retention, distribution, survival and tumor induction in Bea- 
gles, 17:22882 (RA;US) 

Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 

PLUTONIUM 239 TARGET 

Evaluation of constants of isotopes 2°°Pu-242Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

PUDK: Fission product energy release, 17:23375 (CM;US) 

PLUTONIUM 240 

Characterizing and improving passive-active shufflers for as- 

says of 208-Liter waste drums, 17:21138 (R;US) 
PLUTONIUM 240 TARGET 

Evaluation of constants of isotopes 2°°Pu-*42Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

PLUTONIUM 241 TARGET 

Evaluation of constants of isotopes °®Pu-242Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

PUDK: Fission product energy release, 17:23375 (CM;US) 

PLUTONIUM 242 TARGET 

Evaluation of constants of isotopes °Pu-242Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

PLUTONIUM COMPLEXES 

Study into the applicability of laboratory data to natural condi- 
tions: Formation of hypochloride and its subsequent 
complexing of Pu(VI) in strongly saline solutions subject to ra- 
diolysis. Interim report, 17:22021 (R;DE;in German) 

PLUTONIUM DIOXIDE 

Study of the kinetics and mechanism of the dissolution of PUO2 

by Cr(Il) ion in acidic medium, 17:20939 (R;FR;in French) 
PLUTONIUM FLUORIDES 

The use of microwave energy in powder drying and crucible 

testing for plutonium metal recovery, 17:20944 (R;US) 
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PMMA 

Hydrodynamic particle migration in small-amplitude, oscillatory, 
circular couette flow: The limits of reversibility, 17:22009 
(R;US) 

PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Final report, 17:22490 (R;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PO RIVER 
Environmental impact from inlet of radiocesium in the river Po, 
17:22722 (R;FR;in Italian) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 

Feasibility study for bottled gas and LPG in Poland, 17:20921 

(1;DK) 
POLARIZED BEAMS 

Experimental results with the Fermilab polarized beams, 

17:23027 (R;US) 
POLARIZED TARGETS 

Progress in the chemistry of chromium(V) doping agents used in 

polarized target materials, 17:22212 (R;US) 
POLLUTANTS 

Chemical contaminants on DOE lands and selection of contami- 
nant mixtures for subsurface science research, 17:22628 
(R;US) 

Evaluation of a soil fixative to retard particle entrainment: A lab- 
oratory study, 17:22669 (R;US) 

Hanford Site baseline risk assessment methodology, 17:21115 
(R;US) 

Study on stabilization technology for greenhouse effect gas 
emission.: Present situation and perspective of recycling of 
iron scrap, 17:21783 (1;JP;in Japanese) 

POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
NOISE POLLUTION CONTROL 
WATER POLLUTION CONTROL 
EnviroTRADE: Its role in the cleanup of the environment, 
17:21126 (R;US) 
POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYACETYLENES 

Microscopic theory of THG and electro-absorption in conjugated 
polymers, 17:21935 (R;US) 

Structure and dynamics in low-dimensional guest-host systems: 
Progress report, June 1, 1990—May 31, 1992, 17:21908 (R;US) 

POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Coal liquefaction process streams characterization and evalua- 
tion: Solid-state NMR characterization of coal liquefaction 
products, 17:20724 (R;US) 

POLYESTERS 

Conclusions, 17:21243 (RA;US) 

Degradation modes of polyethylene terephthalate used in solar 
applications, 17:21752 (RA;US) 

POLYETHYLENE TERPHTHALATE 

See POLYESTERS 

POLYETHYLENES 

A model for the filling of cold cavities with solidifying semi- crys- 
talline polymers, 17:21921 (R;US) 

Thermal storage media, 17:21248 (RA;US) 

POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 
SILICONES 

Electrical, optical and magnetic resonance studies of novel z- 
conjugated polymers, 17:21919 (R;US) 

Electroactive polymers and liquid crystals: Technical progress 
report, 1 April 1991-31 March 1992, 17:21909 (R;US) 





Synthesis of a naphthalene-hydroxynaphthalene polymer model 
compound: Final report, June 13, 1990—September 12, 1991, 
17:20777 (R;US) 

POLYMETHYLMETHACRYLATES 

See PMMA 

POLYNOMIALS 
Global structure of a polynomial autonomous system on the 
plane, 17:22947 (R;XA) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 
Radiation effects on wavelength shifting fibers used with liquid 
scintillators, 17:21903 (R;US) 

POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
POMERANCHUK PARTICLES 

Odderon and nucleon polarization at high energies, 17:23062 

(R;UA) 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS (COOLING) 
See COOLING PONDS 
POPLARS 

See also COTTONWOODS 

Increased growth efficiency and compensatory responses of 
yellow-poplar trees in elevated CO2, 17:22543 (RA;US) 

Respiratory cost of growth and maintenance in leaves of yellow- 
poplar exposed to CO2 enrichment, 17:22544 (RA;US) 

POPULATION DYNAMICS 

Imprinting hatchery reared salmon and steelhead trout for hom- 
ing 1978-1983: Volume 1, Narrative: Final report of research, 
17:21185 (R;US) 

POPULATION RELCCATION 
Evacuation modeling near a chemical stockpile site, 17:21764 
(R;US) 
PORK 
See MEAT 
POROUS MATERIALS 

Current status of research and development of molten carbon- 
ate fuel cell power generation system, 17:21704 (IA;JP;In 
Japanese) 

FEHMN 1.0: Finite element heat and mass transfer code: Revi- 
sion 1, 17:21031 (R;US) 

Imaging techniques applied to the study of fluids in porous me- 
dia, 17:20893 (R;US) 

Propagation of dissolution/precipitation waves in porous media, 
17:22914 (R;US) 

PORPHYRINS 

See also CHLOROPHYLL 

Harvard-MIT research program in short-lived radiopharmaceuti- 
cals: Technical progress report, 1991, 17:22738 (R;US) 

Photoinitiated electron transfer in multichromophoric species: 
Synthetic tetrads and pentads featuring diquinone moieties: 
Technical progress report, September 1, 1991-30 April 1992, 
17:22013 (R;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Applicable or relevant and appropriate requirements (ARARs) 
for remedial actions at the Portsmouth Gaseous Diffusion 
Plant: A compendium of environmental laws and guidance: 
Environmental Restoration Program, 17:21123 (R;US) 

Diffusion plant sludge storage problems at the Portsmouth 
Gaseous Diffusion Plant, 17:20958 (RA;US) 
POSITIONING 

Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 17:20887 (IA;JP;In 
Japanese) 


POSITRON BEAMS 
Preliminary designs of 1.54 GeV damping ring and bunch com- 
pressor for the JLC, 17:22364 (RA;US) 
POSITRON COMPUTED TOMOGRAPHY 
Positron emission tomography, atraumatic and quantitative 
method to determinate cerebral blood flow after radiation ex- 
posure, 17:22864 (RA;FR;In French) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 
Competitive and successive reactions in the position cluster and 
energy state of positronium in the liquids, 17:23142 (R;FR;In 
French) 
POSITRONS 
Competitive and successive reactions in the position cluster and 
energy state of positronium in the liquids, 17:23142 (R;FR;In 
French) 
POST-IRRADIATION THERAPY 
Treatment and biological dosimetry of exposed persons post- 
Chernobyl action, 17:22830 (R;FR) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM ALLOYS 
Boiling behavior of sodium-potassium alloy in a bench-scale so- 
lar receiver, 17:21218 (R;US) 
POTASSIUM CARBONATES 
The MAGSORB process for bulk separation of carbon dioxide, 
17:20686 (RA;US) 
POTASSIUM CHLORIDES 
Theory of the Chemia effect in molten (Li,K)Cl, 17:21965 (R;XA) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM CHLORIDES 
POTASSIUM OXIDES 
Modeling potassium-sulfur interactions across secondary com- 
bustor in a coal-fired magnetohydrodynamics (MHD) system, 
17:21693 (R;US) 
Synthesis and characterization of catalysts for gasification of 
carbonaceous materials, 17:20744 (R;US) 
POTASSIUM OXIDES 
Study contribution of low temperature properties of KTaO; 
based compounds by thermal and dielectric measurements, 
17:23163 (R;FR;in French) 
POTATO TUBERS 
See POTATOES 
POTATOES 
Detection of irradiated potatoes by conductivity measurements, 
17:22770 (RA;FR) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POTTING MATERIALS 
Overview of FY92/FY93 waste component recycle, treatment, 
and disposal integrated demonstration (WeDID) activities, 
17:21059 (R;US) 
Process changes resulting from the investigatior, of uncured 
potting found on Lot 19 holders, 17:22510 (R;US) 
POULTRY 
See FOWL 
POWER AMPLIFIERS 
Increasing output power of a 850 MHz tetrode with a floating- 
deck modulator, 17:22374 (RA;US) 
POWER DISTRIBUTION SYSTEMS 
Electromagnetic pulse (EMP) survey of the Idaho State Emer- 
gency Operating Center, Boise, Idaho, 17:22520 (R;US) 
POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 
Resource programs: Draft Environmental impact Statement Re- 
source Programs: Volume 2, Appendices, 17:21190 (R;US) 
POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
TIDAL POWER PLANTS 
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POWER PLANTS 


Production of biomass for an energy facility: Projecting regional 
land use changes and their environmental consequences, 
17:21172 (RA;US) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUPPLIES 

See also PHOTOVOLTAIC POWER SUPPLIES 

Energy flow and high repetition rate issues for the ETA II mag- 
netic modulator system, 17:22350 (RA;US) 

High stability switching mode power converters for magnet 
loads, 17:22325 (RA;US) 

Increasing output power of a 850 MHz tetrode with a floating- 
deck modulator, 17:22374 (RA;US) 

Superhigh-power of Regotron-type generator for linear acceler- 
ator with high mean currents, 17:22340 (RA;US) 

POWER SYSTEMS 
See also AC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
An approach to metering and network modeling, 17:21600 (R;US) 
Close-coupled rf power systems for linacs, 17:22291 (RA;US) 
POWER TRANSMISSION 

Puget Sound area electric reliability plan: Draft Environmental 
Impact Statement: Appendix E, Transmission reinforcement 
analysis, 17:21601 (R;US) 

Resource programs: Draft Environmental Impact Statement Re- 
source Programs: Volume 2, Appendices, 17:21190 (R;US) 

POWER TRANSMISSION LINES 

Concept design of the high voltage transmission system for the 

collider tunnel, 17:22409 (R;US) 
PRASEODYMIUM OXIDES 

Effect of electron density orbital ordering on charge transport in 
systems with Jahn-Teller ions, 17:23169 (IA;SU;in Russian) 

Structural, and magnetic properties of RBazCu,NbO, (R = La, 
Pr and Nd), 17:21899 (R;US) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATION: 
PREDICTION 
See FORECASTING 
PRESSURE DROP 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 17:21458 (R;US) 

PRESSURE MAINTENANCE 

See PRESSURIZATION 

PRESSURE VESSELS 

An APFIM survey of grain boundary segregation and precipita- 
tion in irradiated pressure vessel steels, 17:21819 (R;US) 

Application of the ASME code in designing containment vessels 
for packages used to transport radioactive materials, 
17:20947 (R;US) 

Dynamic strength of HFIR vessel for fracture, 17:21471 (R;US) 

Fracture strength of HFIR vessel with the effects of radiation 
embrittlement and fluid-solid interaction, 17:21472 (R;US) 

Heavy-Section Steel Technology Program: §Semiannual 
progress report, Aprit-September 1991: Volume 8, No. 2, 
17:21439 (R;US) 

Neutron transport analysis of the SAILOR and ELXSIR cross 
section libraries used for the RPV fluence estimation, 
17:21523 (RA;US) 

Report on task assignment No. 3 for the Waste Package 
Project: Parts A & B, ASME pressure vessel codes review for 
waste package application; Part C, Library search for reliabil- 
ity/failure rates data on low temperature low pressure piping, 
containers, and casks with long design lives, 17:20978 (R;US) 

Study of more efficient models for reactor vessel fluence calcu- 
lations, 17:21522 (RA;US) 

PRESSURIZATION 

Research issues in molten carbonate fuel cells: Pressurization, 
17:21702 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
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PRESSURIZING 
See PRESSURIZATION 
PREVENTIVE MEDICINE 

lodine supply in diet in various european regions and risks of io- 

dine prophylaxis, 17:22826 (RA;FR) 
PRIMARY COOLANT CIRCUITS 

Aerosol resuspension in the reactor cooling system of LWR's 
under severe accident conditions, 17:21623 (R;FR) 

Comparative neutronic analysis of Pb- versus Na-cooled LMR 
cores, 17:21375 (RA;US) 

Correlation of analysis with high level vibration test results for 
primary coolant piping, 17:21519 (R;US) 

Impact of bypass water boiling on assembly neutronic parame- 
ters for BWR transient analysis, 17:21525 (RA;US) 

Validation of RESUS model against ORNL series-2 test experi- 
ments on aerosol resuspension, 17:21622 (R;FR) 

Verification and results of a real time lumped-parameter nuclear 
plant analyzer that models a two-loop, pressurized water re- 
actor, 17:21339 (RA;US) 

PRINTED CIRCUITS 

Printed transformer process/product improvements: Final re- 
port, 17:22082 (R;US) 

Transfer soldering evaluation: Final report, 17:22083 (R;US) 

PROBES 

See also |ON PROBES 

CHROMATO: a new probe for well sampling and lanthanides 
chromatographic measurements in deep ground waters, 
17:22483 (R;FR;In French) 

Gas-side fouling probe: A technical brief, 17:21780 (R;US) 

PROCESS CONTROL 
A comparison of three self-tuning control algorithms developed 
for the Bristol-Babcock controller, 17:20930 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 

See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

Analysis of the NP-MHTGR concept: A comparison of reactor 
physics methods, 17:21466 (RA;US) 

Heat transfer and pressure drop in an annular channel with 
downflow, 17:21598 (R;US) 

NYX construction progress, 17:21474 (R;US) 

New fuel element development report of meeting July 28 1952, 
17:21476 (R;US) 

New fuel element development: Report of meeting, August 11, 
1952, 17:21477 (R;US) 

New fuel element development: Report of meeting, August 18, 
1952, 17:21478 (R;US) 

Reactor decontamination: Slug failure: Trip report, August 5-7, 
1952, 17:21473 (R;US) 

Reactor hydraulics, 17:21475 (R;US) 

The i nce of natural convection in in-vessel melt coolabil- 
ity, 17:21515 (R;US) 

PRODUCTION RISERS 

See MARINE RISERS 

PRODUCTIVITY 

A model for measuring productivity: A case study of a radioac- 

tive waste management facility, 17:20971 (R;US) 
PROFESSIONAL PERSONNEL 
Medical surveillance of employee health at the Superconducting 
Super Collider Laboratory, 17:22150 (R;US) 
PROGRAM MANAGEMENT 
See also US DOE PROGRAM MANAGEMENT 
Resource Conservation and Recovery Act (RCRA): Facility In- 
vestigation Program Plan, 17:21087 (R;US) 





PROGRAMMING 
See also DATA-FLOW PROCESSING 
LINEAR PROGRAMMING 
NONLINEAR PROGRAMMING 
PARALLEL PROCESSING 
A new algebra core for the ‘minimal form’ problem, 17:23418 
(R;US) 
The role of logic programming in the 21st century, 17:23309 
(R;US) 
PROGRAMMING LANGUAGES 
See also FORTRAN 
Language development systems in support of software engi- 
neering, 17:23325 (RA;US) 
SISAL 1.2: A brief introduction and tutorial, 17:23421 (R;US) 
PROJECT MANAGEMENT 
See US DOE PROGRAM MANAGEMENT 
PROJECT SUNSHINE 
See SUNSHINE PROJECT 
PROMPT NEUTRONS 
Prompt neutron lifetime in a strongly heterogeneous lattice, 
17:23070 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Literature study and experimental investigations into the produc- 
tion of organic iodine compounds from alkane-vapour/air 
mixtures with radioiodine in the radiation field, 17:22015 
(R;DE;In German) 
PROPELLANTS 
Propellant removal from rocket motors containing double-base 
compositions, 17:22505 (R;US) 
Strategies for understanding the deflagration-to-detonation tran- 
sition, 17:22508 (R;US) 
PROPENE 
See PROPYLENE 
PROPEFITIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROPHYLAXIS 
See PREVENTIVE MEDICINE 
PROPULSION REACTORS 
See also SHIP PROPULSION REACTORS 
SPACE PROPULSION REACTORS 
Manufacture of graphite uranium dicarbide fuel elements 
(NERVA Program), 17:21513 (R;US) 
PROPULSION SYSTEMS 
Analytical and experimental studies of heat pipe radiation cool- 
ing of hypersonic propulsion systems, 17:22497 (R;US) 
PROPYLENE 
Literature study and experimental investigations into the produc- 
tion of organic iodine compounds in alkene, alkanol as well as 
benzene-vapour/air mixtures with radioiodine in the radiation 
field, 17:22016 (R;DE;in German) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Guidelines for the selection of chemical protective clothing: 
1991 Update: Performance, availability, and sources of 
chemical protective clothing, 17:22908 (R;US) 
PROTECTIVE COATINGS 
Development of machinery and materials for plant.: Develop- 
ment of slurry letdown-valves, 17:20750 (IA;JP) 
PROTEIN STRUCTURE 
The center for plant and microbial complex carbohydrates at the 
University of Georgia Complex Carbohydrate Research Cen- 
ter: Annual report, September 15, 1990—December 31, 1991, 
17:22732 (R;US) 
PROTEINS 
See also BLOOD COAGULATION FACTORS 
ENZYMES 


PWR TYPE REACTORS 
Circuit Breakers 


GROWTH FACTORS 
PEPTIDES 
Determination of o-tyrosine in irradiated chicken, 17:22780 
(RA;FR) 
Mass spectrometry, a tool for the detection of irradiated foods, 
17:22779 (RA;FR) 
[Iron regulation of gene expression in the Bradyrhizobium japon- 
icumV/soybean symbiosis]: Progress report, 17:22733 (R;US) 
PROTON BEAMS 
Generation of a rectangular beam distribution for irradiation of 
the accelerator production of tritium target, 17:22114 (RA;US) 
PROTON REACTIONS 
Three-body theory of the proton-deuteron scattering including the 
coulomb and polarization long-range actions, 17:23118 (R;UA) 
Use of polarized ion beams in nuclear microanalysis, 17:23123 
(R;UA;In Russian) 
PROTON-ANTIPROTON INTERACTIONS 
Harvard participation in the UA1 experiment, 17:22442 (R;US) 
How fast do cross sections rise, 17:23043 (R;UA) 
Odderon and nucleon polarization at high energies, 17:23062 
(R;UA) 
PP collider physics, 17:23040 (R;US) 
PROTON-PROTON INTERACTIONS 
Odderon and nucleon polarization at high energies, 17:23062 
(R;UA) 
PROTONS 
Deceleration of antiprotons with a RFQ, 17:22355 (RA;US) 
PUBLIC TRANSPORTATION SYSTEMS 
See TRANSPORTATION SYSTEMS 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
Proceedings: National conference on environmental externali- 
ties, 17:21634 (R;US) 
PUERTO RICO 
Developing spatially distributed meteorologic, hydrologic, and 
ecosystem models for tropical watersheds, 17:22717 (RA;US) 
PULMONARY LAVAGE 
See LUNGS 
PULSARS 
Constraints on the nuclear matter equation of state from pulsar 
glitches, 17:22964 (R;US) 
Ultra high energy gamma rays and observations with 
CYGNUS/MILAGRO, 17:22963 (R;US) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTORS 
Fundamentals of enhanced scalar transport in strongly oscillat- 
ing and/or resonant flow fields as created by pulse 
combustion, 17:22063 (R;US) 
PULSES 
Single-shot measurement of the intensity and phase of a fem- 
tosecond pulse using the optical-Kerr effect, 17:22968 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
Operating pumps on minimum flow, 17:21538 (R;US) 
Pump and valve research at the Oak Ridge National Laboratory, 
17:21436 (R;US) 
The metered delivery of solids into pressure: A radically new 
machine concept, 17:22028 (R;US) 
PURITY 
See IMPURITIES 
PWR TYPE REACTORS 
See also GROHNDE REACTOR 
MAANSHAN-1 REACTOR 
NECKAR-2 REACTOR 
SIZEWELL-B REACTOR 
WWER TYPE REACTORS 
ZORITA-1 REACTOR 
Fatigue and environmentally assisted cracking in light water re- 
actors, 17:21313 (R;US) 
Circult Breakers 
Life testing of a low voltage air circuit breaker, 17:21520 (R;US) 
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PWR TYPE REACTORS 
Containment Systems 


Containment Systems 
Aging of concrete containment structures in nuclear power 
plants, 17:21536 (R;US) 
Control Rod Drives 
Effect of aging upon CE and B and W control rod drives, 
17:21449 (R;US) 

Effect of component aging on PWR control rod drive systems, 

17:21332 (R;US) 
Fission Product Release 

TRAC-PF1 code assessment using OECD LOFT LP-FP-1 ex- 
periment, 17:21575 (R;US) 

Thermatl-hydraulic post-test analysis of OECD LOFT LP-FP-2 
experiment, 17:21574 (R;US) 

Fuel Management 

Enhancements of the Studsvik Core Management System 
(CMS), 17:21315 (RA;US) 

Minor actinide burning in thermal systems, 17:20960 (RA;US) 

Updating and validation of a project MOX computational chain, 
17:21335 (RA;US) 

Heterogeneous Reactor Cores 

Validation of the experimental methods used in the EPICURE 

program and their associated uncertainties, 17:21344 (RA;US) 
In-Service Inspection 

Nondestructive examination (NDE) reliability for inservice in- 
spection of light water reactors: Annual report, October 
1989-September 1990: Volume 12, 17:21567 (R;US) 

Loss Of Coolant 

Assessment of ISLOCA risk-methodology and application to a 
combustion engineering plant, 17:21571 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Babcock and Wilcox nuclear power plant: Volume 3, Appen- 
dices -M, 17:21569 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Babcock and Wilcox nuclear power plant: Volume 1, Main re- 
port, 17:21568 (R;US) 

Assessment of ISLOCA risk: Methodology and application to a 
Westinghouse four-loop ice condenser plant, 17:21570 (R;US) 

Assessment of RELAP5/MOD2 using LOCE large break loss-of- 
coolant experiment L2-5, 17:21572 (R;US) 

Assessment of RELAP5/MOD2 using Semiscale large break 
loss-of-coolant experiment S-06-3, 17:21573 (R;US) 

LOFT input dataset reference document for RELAPS5 validation 
studies, 17:21584 (R;US) 

Post-test analysis of LOBI test BT-12 using RELAP5/MOD2, 
17:21590 (R;US) 

RELAP/MOD2 post-test calculation of the OECD LOFT experi- 
ment LP-SB-1, 17:21586 (R;US) 

RELAPS5 assessment on direct-contact condensation in horizon- 
tal cocurrent stratified flow, 17:21588 (R;US) 

RELAPS/MOD2 calculation of OECD LOFT test LP-FW-01, 
17:21579 (R;US) 

RELAPS/MOD2 post-test calculation of the OECD LOFT experi- 
ment LP-SB-2, 17:21593 (R;US) 

Review and summary of TRAC assessment from the Interna- 
tional Code Assessment and Application Program (ICAP), 
17:21589 (R;US) 

TRAC-PF1 code assessment using OECD LOFT LP-FP-1 ex- 
periment, 17:21575 (R;US) 

TRAC-PFi/MOD2 best-estimate analysis of a large-break 
LOCA in a 15 x 15 generic four-loop Westinghouse nuclear 
power plant, 17:21562 (R;US) 

The assessment of RELAPS/MOD2 against IVO loop seal tests, 
17:21591 (R;US) 

Thermal-hydraulic post-test analysis of OECD LOFT LP-FP-2 
experiment, 17:21574 (R;US) 

Time step and mesh size dependencies in tt e heat conduction 
solution of a semi-implicit, finite difference scheme for tran- 
sient two-phase flow, 17:21585 (R;US) 

Meltdown 

Aerosol resuspension in the reactor cooling system of LWR's 
under severe accident conditions, 17:21623 (R;FR) 

Analysis of the kinetic behaviour of iodine and caesium isotopes 
in the primary circuit of LWR’s during severe fuel damage ac- 
cidents, 17:21625 (R;FR) 
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Development of a kinetic model, including rate constant estima- 
tions, on iodine and caesium behaviour in the primary circuit 
of LWR’s under accident conditions, 17:21624 (R;FR) 

Modelling the chemical behaviour of tellurium species in the re- 
actor pressure vessel and the reactor cooling system under 
severe accident conditions, 17:21621 (R;FR) 

Thermochemical data acquisition - Reactor safety programme 
1988-1991, 17:21628 (R;FR) 

Validation of RESUS model against ORNL series-2 test experi- 
ments on aerosol resuspension, 17:21622 (R;FR) 

Occupational Exposure 

Occupational radiation exposure in PWR: International compari- 
son of some global indicators between 1975 and 1985, 
17:21352 (R;FR;In French) 

Plutonium Recycle 

Updating and validation of a project MOX computational chain, 
17:21335 (RA;US) 

Validation of the experimental methods used in the EPICURE 
program and their associated uncertainties, 17:21344 (RA;US) 

Pressure Vessels 

Description of code system PLES/PTS for evaluation of pres- 
sure vessel integrity during PTS events, 17:21349 (R;JP) 

Neutron transport analysis of the SAILOR and ELXSIR cross 
section libraries used for the RPV fluence estimation, 
17:21523 (RA;US) 

Study of more efficient models for reactor vessel fluence calcu- 
lations, 17:21522 (RA;US) 

Primary Coolant Circults 

Correlation of analysis with high level vibration test results for 
primary coolant piping, 17:21519 (R;US) 

Verification and results of a real time lumped-parameter nuclear 
plant analyzer that models a two-loop, pressurized water re- 
actor, 17:21339 (RA;US) 

Reactor Accidents 

Optimization of dose assessment models including the interface 
with environmental survey, for use in case of accidental re- 
leases, 17:21346 (RA;FR) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 2, 
Severe accident research; Severe accident policy implemen- 
tation; Accident management, 17:21565 (R;US) 

The fission products release model and its using for reactor 
hard accidents analysis, 17:21526 (RA;US) 

The importance of deposition to skin in accident consequence 
assessments, 17:22835 (RA;FR) 

Reactor Control Systems 

Adaptive control for a PWR using a self-tuning reference model 
concept, 17:21450 (RA;US) 

Design of multi-tiered, digital controller for the supervisory, 
global, and local control of a pressurized water reactor, 
17:21452 (RA;US) 

Experimental development of power reactor advanced con- 
trollers, 17:21448 (R;US) 

Reactor Cooling Systems 

Relevant results obtained in the analysis of LOB/MOD2 natural 

circulation experiment A2-77A, 17:21350 (R;US) 
Reactor Cores 

A computer model of ex-core to in-core flux map calibration, 

17:21336 (RA;US) 
Reactor Kinetics 

Adaptive control for a PWR using a self-tuning reference model 

concept, 17:21450 (RA;US) 
Reactor Physics 

A general multigroup formulation of the analytic nodal method, 
17:21337 (RA;US) 

APOLLO-II code utilization for project calculations, 17:21342 
(RA;US) 

Effect of spectrum variations on Doppler reactivity coefficients, 
17:21319 (RA;US) 

Evaluation of constants of isotopes 7°®Pu-*42Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

NAUTILE: An intelligent front-end for core computation system, 
17:21341 (RA;US) 





New computational methods used in the lattice code DRAGON, 
17:21334 (RA;US) 

Reactor core geometric modeling with MCNP (U), 17:21343 
(RA;US) 

Solution of the few-group neutron diffusion equations on a dis- 
tributed memory multiprocessor, 17:21406 (RA;US) 

Some results of a nodal method for nonlinear space-time reac- 
tor dynamics, 17:21318 (RA;US) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO2 water moder- 
ated lattices, 17:21316 (RA;US) 

Updating and validation of a project MOX computational chain, 
17:21335 (RA;US) 

Use of the APOLLO2 transport code for PWR assembly studies, 
17:21340 (RA;US) 

Validation of the experimental methods used in the EPICURE 
program and their associated uncertainties, 17:21344 (RA;US) 

Reactor Safety 

Neutron transport analysis of the SAILOR and ELXSIR cross 
section libraries used for the RPV fluence estimation, 
17:21523 (RA;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 

Study of more efficient models for reactor vessel fluence calcu- 
lations, 17:21522 (RA;US) 

Reactor Vesseis 
Examination of the defects of the Ispra vessel A, 17:21438 (R;FR) 
Reliab 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 

Risk Assessment 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 

Seismic Effects 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 

Spent Fuels 

Uniform analysis of recycling self generated actinides in a PWR, 

LMR, and MHTGR, 17:20962 (RA;US) 
Transients 

Pre- and post-test analysis of LOB] MOD2 Test ST-02 (BT-00) 
with RELAPS/MOD1 and MOD2 (loss of feed water), 
17:21577 (R;US) 

RELAPS/MOD2 analysis of LOFT experiment L9-4, 17:21582 
(R;US) 

Valves 

Evaluation of proposed inservice testing procedures for check 

valves, 17:21345 (R;US) 


PYRITE 


Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, March 31, 
1992, 17:20636 (R;US) 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: Sixth quarterly technical 
progress report, December 1, 1991—February 28, 1992, 
17:20637 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 


QUADRUPOLE LINACS 
Performance 


PYROLYSIS 
Simulation for integration of oil generation migration and accu- 
mulation.: Development of a source rock pyrolizer, 17:20860 
(IA;JP;in Japanese) 
Simulation for integration of oil generation migration and accu- 
mulation.: Research on new biological markers, 17:20904 
(IA;JP;In Japanese) 


Q 


QUAD CITIES-1 REACTOR 
Benchmark of the CASMO-3G/MICROBURN-B codes for Com- 
monwealth Edison boiling water reactors, 17:21314 (RA;US) 
Validation of TGBLA/PANACEA code pa to Common- 
wealth Edison BWRs, 17:21527 (RA;US) 
QUAD CITIES-2 REACTOR 
Validation of TGBLA/PANACEA code package to Common- 
wealth Edison BWRs, 17:21527 (RA;US) 
QUADRUPOLE LINACS 
Beam Dynamics 
A comparison of beam-dynamics solutions for the SSC 1,284- 
MHz coupled-cavity linac, 17:22172 (RA;US) 
Error and tolerance estimates for the SSC CCL, 17:22173 
(RA;US) 
New beam-dynamics design procedure for RFQs, 17:22168 
(RA;US) 
PARMTEQ calculations on beam dynamics in a frequency vari- 
able RFQ, 17:22163 (RA;US) 
RFQ beam dynamics model development, 17:22167 (RA;US) 
The problems of ion beams modeling in injectors and RFQ 
linacs, 17:22197 (RA;US) 
Beam Injection 
Design studies of SSC low-energy-beam-transport system using 
einzel lenses, 17:22308 (RA;US) 
Beam Monitors 
RFQ1 diagnostic devices, 17:22316 (RA;US) 
Beam Transport 
710-712, 17:22366 (RA;US) 
Cavity Resonators 
A coaxial line azimuthal field stabilizer for radio frequency 
quadrupoles, 17:22246 (RA;US) 
Azimuthal stabilization of the radio-frequency quadrupole with 
loop-coupled TEM lines, 17:22245 (RA;US) 
Electrical characteristics of a short RFQ resonator, 17:22248 
(RA;US) 
RF field measurement of an RFQ cold model cavity for the JHP, 
17:22244 (RA;US) 
RF parameters and scaling relations for four chamber RFQ cavi- 
ties, 17:22243 (RA;US) 
Rf tests on the INS 25.5-MHz split coaxial RFQ, 17:22290 
(RA;US) 
Computer-Aided Design 
Design study of a heavy ion rf linac for MeV implanter, 17:22108 
(RA;US) 
The use of a spreadsheet in the design of accelerator compo- 
nents, 17:22107 (RA;US) 
Design 
Deceleration of antiprotons with a RFQ, 17:22355 (RA;US) 
New beam-dynamics design procedure for RFQs, 17:22168 
(RA;US) 
Electrostatic Lenses 
710-712, 17:22366 (RA;US) 
lon Sources 
710-712, 17:22366 (RA;US) 
Mathematical Models 
Modeling of the end regions of RFQs using the 3-D SOS code, 
17:22102 (RA;US) 
Pertormance 


progress report, October-December 1991, 17:20641 (R;US) 
PYRITES 
See PYRITE 


Beam performance and measurements on the RFQ1 accelera- 
tor, 17:22127 (RA;US) 
Performance of the CERN high-intensity RFQ, 17:22356 (RA;US) 
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QUADRUPOLE LINACS 
Performance Testing 


Pertormance Testing 


MEQALAC: A 1 MeV multichannel rf accelerator for nitrogen 
ions, 17:22109 (RA;US) 


Coupled radio-frequency quadrupoles as compensated struc- 

tures, 17:22247 (RA;US) 
Rt Systems 

Components for cw RFQ's, 17:22242 (RA;US) 

Tuning and stabilization of RFQ's, 17:22335 (RA;US) 

Variable energy and heavy ion RFQs, 17:22336 (RA;US) 

Superconducting Cavity Resonators 

Design and application possibilities of superconducting radio- 
frequency quadrupoles, 17:22256 (RA;US) 

First tests of a superconducting RFQ structure, 17:22249 (RA;US) 

Tuning 

The x-mode stabilizing loop for four-vane type RFQs, 17:22103 

(RA;US) 
Vanes 

Components for cw RFQ's, 17:22242 (RA;US) 

New vanes for RFQ1, 17:22240 (RA;US) 

Study of high-strength coppers for RFQ1's new vanes, 
17:22241 (RA;US) 

QUADRUPOLES 

Coupled radio-frequency quadrupoles as compensated struc- 
tures, 17:22247 (RA;US) 

Design studies of low energy H~ beam transport with electro- 
static lenses, 17:22309 (RA;US) 

Pulsed taut-wire alignment of multiple permanent magnet 
quadrupoles, 17:22312 (RA;US) 

QUALITY ASSURANCE 

Quality, 17:23438 (RA;US) 

Total Quality Management (TQM) concepts applied to instruc- 
tion, 17:23306 (R;US) 

QUALITY CONTROL 

Total Quality Management (TQM) concepts applied to instruc- 

tion, 17:23306 (R;US) 
QUANTITY RATIO 

Model validation experiments over short distances, 17:22565 
(RA;FR) 

QUANTUM CHROMODYNAMICS 

Matrix element calculation of quark bremsstrahlung in O(aag), 
17:23035 (R;DE) 

Nuclear physics at extreme energy density: Progress report, 
May 1991—April 1992, 17:23109 (R;US) 

Nucleon axial coupling constants and QCD sum rules, 17:23059 
(R;US) 

Present status of Lattice QCD, 17:23024 (RA;JP) 

Status report from CDF, 17:23041 (R;US) 

Theoretical overview: Hot and dense QCD in equilibrium, 
17:23016 (R;US) 

[Theoretical studies in elementary particle physics]: Annual 
technical progress report, [December 1990—November 1991], 
17:23017 (R;US) 

QUANTUM ELECTRODYNAMICS 

Matrix element calculation of quark bremsstrahlung in O(aag), 

17:23035 (R;DE) 
QUANTUM MECHANICS 

Research on the Einstein-Podolsky-Rosen paradox: Final re- 
port, 17:22919 (R;US) 

The Clebsch-Gordan coefficients for the two parameter quan- 
tum algebra SU, (2) in the Loewdin-Shapiro approach, 
17:22986 (R;DE) 

QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

Dynamical instabilities in quark-gluon plasma with hard jet, 

17:23022 (R;UA) 


Nuclear physics at extreme energy density: Progress report, . 


May 1991—April 1992, 17:23109 (R;US) 

Physics of the STAR experiment at the Relativistic Heavy lon 
Collider, 17:23126 (R;US) 

Research on elementary particle physics: Task P, Studies in 
theory and phenomenology of elementary particles: Annual 
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progress report, January 1, 
17:23018 (R;US) 
Structure functions and parton distributions, 17:23012 (R;US) 
Theoretical overview: Hot and dense QCD in equilibrium, 
17:23016 (R;US) 
QUARK MODEL 
See’also FLAVOR MODEL 
STRING MODELS 
Electromagnetic properties of baryons in the constituent quark 
model, 17:23054 (R;DE;In German) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKS 
Results from LEP on heavy quark physics, 17:23025 (RA;US) 
QUARTZ 
Studies on the mineral paragenesis of pit dusts and its influence 
on the cytotoxicity of quartz, 17:22901 (IA;DE;In German) 
QUENCHING 
Combustion Research Program: Flame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 
QUERCUS 
See OAKS 
QUINONES 
Photoinitiated electron transfer in multichromophoric species: 
Synthetic tetrads and pentads featuring diquinone moieties: 
Technical progress report, September 1, 1991-30 April 1992, 
17:22013 (R;US) 


1992-October 31, 1992, 


R 


R (EXPOSURE UNIT) 
See RADIATION DOSE UNITS 
R CODES 
Analysis of tellurium behaviour in the Marviken large scale 
aerosol transport test with an improved RAFT code version, 
17:21626 (R;FR) 
Assessment of RELAP5/MOD2 using LOCE large break loss-of- 
coolant experiment L2-5, 17:21572 (R;US) 
Assessment of RELAP5/MOD2 using Semiscale large break 
loss-of-coolant experiment S-06-3, 17:21573 (R;US) 
Computer simulation of shading and blocking: Discussion of ac- 
curacy and recommendations, 17:21217 (R;US) 
LOFT input dataset reference document for RELAPS5 validation 
studies, 17:21584 (R;US) 
Post-test analysis of LOBI test BT-12 using RELAP5/MOD2, 
17:21590 (R;US) 
Program RELAX: A code designed to calculate atomic relax- 
ation spectra of x-rays and electrons, 17:23417 (R;US) 
RANCHMD: Radionuclide migration geologic media, 17:23362 
(CM;CH) 
RELAP/MOD2 post-test calculation of the OECD LOFT experi- 
ment LP-SB-1, 17:21586 (R;US) 
RELAPS5 assessment on direct-contact condensation in horizon- 
tal cocurrent stratified flow, 17:21588 (R;US) 
RELAP5/MOD2 analysis of LOFT experiment L9-4, 17:21582 
(R;US) 
The assessment of RELAP5S/MOD2 against IVO loop seal tests, 
17:21591 (R;US) 
RACETRACK MICROTRONS 
First operation of the 850 MeV c.w. electron accelerator ‘MAMI’, 
17:22112 (RA;US) 
RACIAL GROUPS 
See MINORITY GROUPS 
RAD 
See RADIATION DOSE UNITS 
RADAPPERTIZATION 
See RADIOSTERILIZATION 





RADIATION ACCIDENTS 

Compilation and review of information on ‘nuclear disasters in 
Urals’ and their health effects, 17:20943 (R;JP;in Japanese) 

Preventive measures, 17:22829 (RA;FR) 

Radiological aspects of nuclear accident scenarios. Volume 1 
real-time emergency response systems post-Chernobyl ac- 
tion, 17:22558 (R;FR) 

Radiological aspects of nuclear accident scenarios. Volume 2 
the Rade-Aid system post-Chernobyl action, 17:21542 (R;FR) 

Thyroid blockade in fetuses and infants in a chimpanzee model, 
17:22825 (RA;FR) 

Thyroid consequences of Chernobyl in C.E.C. countries, 
17:22827 (RA;FR) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
EMANOMETERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 

A method of generating k-fluorescence x-rays, 17:22474 (R;US) 

Evaluation tests of the SECURE 1000 scanning system, 
17:22521 (R;US) 

Vertex studies and measurement of the B lifetime with the L3 
detector at LEP, 17:22458 (RA;JP) 

RADIATION DOSE UNITS 
Personal dosimetry and the new quantities in radiation protec- 
tion, 17:22821 (RA;IT) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 

CONDOS II: Display status tool for estimating radiation doses, 
17:23384 (CM;US) 

DOSFACTER II: Dose-rate conversion factors for exposure to 
photons, 17:23373 (CM;US) 

IODES: Code for calculating the estimation of dose, 17:23389 
(CM;US) 

LPGS: Code system for calculating radiation exposure, 
17:23380 (CM;US) 

Methods and codes for assessing the off-site consequences of 
nuclear accidents. Volume 1, 17:22561 (R;FR) 

Optimization of dose assessment models including the interface 
with environmental survey, for use in case of accidental re- 
leases, 17:21346 (RA;FR) 

Pacific Northwest Laboratory ALARA report for CY 1990, 
17:21122 (R;US) 

Rade-aid: an operational tool for decision-makers, 17:22839 
(RA;FR) 

The importance of deposition to skin in accident consequence 
assessments, 17:22835 (RA;FR) 

The modelling of tritium behaviour in the environment, 17:22571 
(RA;FR) 

RADIATION DOSIMETRY 

See DOSIMETRY 

RADIATION EFFECTS 

See also BIOLOGICAL RADIATION EFFECTS 

Progress at LAMPF, January—December 1990: Progress report, 
17:23073 (R;US) 

RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 

RADIATION HAZARDS 

Memoranda for the file, Medical Department, Health Instrument: 
Book 7, 17:21118 (R;US) 

Radiological hazards arising from the presence of uranium and 
thorium in South African mines, 17:22846 (1A;ZA) 

RADIATION HYGIENE 
See RADIATION PROTECTION 


RADIOACTIVE BIOLOGICAL WASTES 


RADIATION INJURIES 

Histochemical and biochemical recognition of irradiated tissues, 
17:22764 (RA;FR) 

Use of flow cytometry for the possible identification of radio- 
induced changes in DNA of animal cells, 17:22752 (RA;FR) 

RADIATION MONITORING 

See also PERSONNEL MONITORING 

Automatic system for investigating radionuclide concentrations 
in the environment of ignalina nuclear power plant, 17:22854 
(IA;SU;In Russian) 

Monthly results of measurements, November 1991, 17:22592 
(R;FR;In French) 

Monthly results of measurements, October 1991, 17:22591 
(R;FR;In French) 

Radioactive release from Sosnovyj Bor, St. Petersburg, in 
March 1992, 17:21359 (R;Fl) 

RADIATION MONITORS 

DEPOSITION: Software to calculate particle penetration 
through aerosol transport lines: Draft report for comment, 
17:23409 (R;US) 

RADIATION PROTECTION 

Health physics in JAERI No. 33, 17:22855 (R;JP;in Japanese) 

Radiation protection metrology at the NAC neutron therapy facil- 
ity, 17:22845 (IA;ZA) 

Radiation protection technician job task analysis manual, 
17:22856 (R;US) 

Survey on education and training of medical physicists in the 
member states of the European Community with reference to 
the patient directive (84/466/Euratom), 17:22840 (R;FR) 

Underlying data for derived emergency reference levels. Post- 
Chernobyl action, 17:22748 (R;FR) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

A research program on radiative transfer model development in 
support of the ARM program: Progress report No. 2, 1 March 
1991-1 April 1992, 17:22551 (R;US) 

Analytic estimation of radiation effects in space using solid an- 
gles, 17:23128 (R;US) 

Graphical-based construction of combinatorial geometries for ra- 
diation transport and shielding applications, 17:23129 (R;US) 

RADIATIVE COOLING 
Natural cooling techniques, 17:21739 (RA;FR) 
RADIATIVE DECAY 

Scalar and tensor meson production in two-photon collisions, 

17:23032 (RA;DE) 
RADICALS 

See also HYDROXYL RADICALS 

Combustion Research Program: Flame studies, laser diagnos- 
tics, and chemical kinetics: Progress report, 15 July 1987-3 
December 1990, 17:22023 (R;US) 

The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, August 1, 1991—-March 31, 1992, 
17:21963 (R;US) 

RADICIDATION 

Potential new methods of detection of irradiated food, 17:22749 

(R;FR) 
RADIO EQUIPMENT 
Electromagnetic pulse (EMP) survey of the Idaho State Emer- 
gency Operating Center, Boise, Idaho, 17:22520 (R;US) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 

Deposition of radionuclides in precipitation, 17:22569 (RA;FR) 

Hot particle model in vacuum, 17:21559 (R;UA;In Russian) 

Ingress of radioactive material into dwellings, 17:22836 (RA;FR) 

The modelling of atmospheric dispersion and deposition in 
Cosyma, 17:22568 (RA;FR) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
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RADIOACTIVE CLOUDS 


RADIOACTIVE CLOUDS 

Evaluation of food chain transfer data for use in accident conse- 
quence assessment, 17:22642 (RA;FR) 

External exposure from airborne radionuclides, 
(RA;FR) 

External exposure from deposited radionuclides, 17:22834 
(RA;FR) 

Interfacing real-time monitoring data with a long range transport 
and dispersion model, 17:21357 (RA;FR) 

Methods and codes for assessing the off-site consequences of 
nuclear accidents. Volume 1, 17:22561 (R;FR) 

Methods for real time dose assessment, 17:22573 (RA;FR) 

Some aspects of modelling dispersion and deposition in the 
context of probabilistic consequence assessment, 17:22564 
(RA;FR) 

The choice of atmospheric dispersion model and meteorological 
sampling scheme for use in accident consequence assess- 
ment, 17:22567 (RA;FR) 

The modelling of external exposure and inhalation pathways in 
COSYMA, 17:22837 (RA;FR) 

The use of foodchain model results in ACA codes, 17:22643 
(RA;FR) 

Wind field and dispersion modelling in complex terrain, 
17:22566 (RA;FR) 

RADIOACTIVE EFFLUENTS 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 17:21458 (R;US) 

MESODIF-II: Variable trajectory plume segment 
17:23376 (CM;US) 

NFCLIST: Nuclear decay data for radionuclides, 17:23383 
(CM;US) 

Quality Assurance Project Plan for radioactive airborne 
emissions data compilation and reporting: Environmental as- 
surance, 17:22598 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Application of the ASME code in designing containment vessels 
for packages used to transport radioactive materials, 
17:20947 (R;US) 

Overview of FY92/FY93 waste component recycle, treatment, 
and disposal integrated demonstration (WeDID) activities, 
17:21059 (R;US) 

Steady-state analysis of the fate of volatile contaminants during 
In situ Vitrification, 17:21047 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE WASTE DISPOSAL 
Alpha-Bearing Wastes 

WIPP smail scale seal performance tests: Status and impacts, 

17:21057 (R;US) 
Analog Systems 

The existence of native iron - implications for nuclear waste 
management. Part 1: Evidence from existing knowledge, 
17:21061 (R;Fl) 

The existence of native iron - implications for nuclear waste 
management. Part 2: Evidence from investigation of samples 
of native iron, 17:21062 (R;Fl) 

Backfilling 

Radioactive waste disposal: testing and control for setting of 
plugging and sealing materials in reduced scale models, in 
boreholes or in shaft excavations, 17:21915 (R;FR;In French) 

Coordinated Research Programs 

Performance assessment of confinements for medium-level and 
a-contaminated waste Pacoma project Rock salt option, 
17:21010 (R;FR) 

Report on stages 3 and 4: testing of coupled chemical transport 
models, 17:21019 (R;FR) 


17:22833 


model, 
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The location of uranium in source rocks and sites of secondary 
deposition at the Needle’s Eye natural analogue site, Dum- 
fries and Galloway, 17:21008 (R;FR) 

Evaluation 

Process for selecting a soil column disposal site to receive 
treated effluent containing tritium, 17:21076 (R;US) 

ic Formations 

The Oklo phenomenon as an analogue of radioactive waste dis- 
posal. A review, 17:21005 (R;FR) 

intermediate-Level Radioactive Wastes 

Mechanisms and interaction phenomena influencing releases in 
a low- and medium-level waste disposal system, 17:21012 
(R;FR) 

Low-Level Radioactive Wastes 

Mechanisms and interaction phenomena influencing releases in 
a low- and medium-level waste disposal system, 17:21012 
(R;FR) 

Pertormance 

Performance assessment review for Department of Energy, 
17:21079 (R;US) 

Plugging ; 

Radioactive waste disposal: testing and control for setting of 
plugging and sealing materials in reduced scale models, in 
boreholes or in shaft excavations, 17:21915 (R;FR;in French) 

Radionuclide Migration 

Natural decay series radionuclide studies at the Needle’s Eye 
Natural Analogue Site, Il, 1989-1991, 17:20967 (R;GB) 

Near-field modelling in cement environments. Task 3. Charac- 
terization of radioactive waste forms. A series of final reports 
(1985-89). No 32B, 17:21016 (R;FR) 

Rock Mechanics 

Rock mechanical, thermomechanical and hydraulic behaviour of 

the near field for spent nuclear fuel, 17:21091 (R;Fl) 
Sea Bed 

The use of an impedance antenna for hole closure detection. 
Phase |: Definition of measurement problems and antenna 
type, 17:21003 (R;FR) 

The use of an impedance antenna for hole closure detection. 
Phase Il: Detailed antenna design, electronics and software 
development, 17:21004 (R;FR) 

Wind tunnel tests of a deep seabed penetrator model, 17:21002 
(R;FR) 

United Kingdom 

The location of uranium in source rocks and sites of secondary 
deposition at the Needle's Eye natural analogue site, Dum- 
fries and Galloway, 17:21008 (R;FR) 

RADIOACTIVE WASTE FACILITIES 
See also ASSE SALT MINE 
GORLEBEN SALT DOME 
WIPP 
Concretes 

Properties of slag concrete for low-level waste containment, 

17:21078 (R;US) 
Cost 

Waste Receiving and Processing Facility, Module 1: Volume 4, 

Project cost estimate, 17:20986 (R;US) 
Decommissioning 

Environmental information document: Savannah River Labora- 
tory Seepage Basins, 17:20997 (R;US) 

Quality assurance plan for the design and construction of Waste 
Area Grouping 6 Closure at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee: Environmental Restoration Program, 
17:21043 (R;US) 

Design 

Preliminary design for the Waste Receiving And Processing Fa- 
cility Module 1: Volume 3, Outline specifications, 17:20985 
(R;US) 

Waste Receiving and Processing Facility Module 1: Volume 1, 
Preliminary Design report, 17:20984 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 5, 
Engineering studies, 17:20987 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 7, 
Project design criteria, 17:20989 (R;US) 





Engineering 

Waste Receiving and Processing Facility, Module 1: Volume 6, 

Engineering assessments, 17:20988 (R;US) 
Evaluation 

Facility Interface Capability Assessment (FICA) summary re- 

port, 17:20949 (R;US) 
Operation 

Hanford Site Grout Disposal Program interim management pian, 
17:21073 (R;US) 

Waste Receiving and Processing Facility, Module 1: Volume 6, 
Engineering assessments, 17:20988 (R;US) 

Productivity 

A model for measuring productivity: A case study of a radioac- 

tive waste management facility, 17:20971 (R;US) 
Remedial Action 

Buried Waste Integrated Demonstration Plan: 
17:21001 (R;US) 

Mixed-waste technology: Research, development, demonstra- 
tion, testing, and evaluation, 17:20965 (R;US) 

Risk Assessment 

Suggestions for improvement of the methodology and use of 
MEPAS, the Multimedia Environmental Poliutant Assessment 
System: Environmental Restoration Program, 17:21121 
(R;US) 

Site Characterization 

Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 

UNS YMSCP QA support task: Quarterly technical progress re- 
port, January 1, 1991—June 30, 1991, 17:20974 (R;US) 

Site Selection 
Site selection handbook: Workshop on site selection for low- 
level radioactive waste disposal facilities, 17:20970 (R;US) 
Tunnels 
Dynamic response of tunnels in jointed rocks, 17:21068 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 

Graphics-based site information management at Hanford TRU 
burial grounds, 17:21052 (R;US) 

Guidance on radioactive waste management legislation for 
application to users of radioactive materials in medicine, re- 
search and industry, 17:21140 (R;XA) 

Program functionality and information analysis, 17:21050 (R;US) 

Regulatory aspects of sludge management, 17:21103 (RA;US) 

Safeguards issues of long-term waste management at DOE 
sites, 17:21032 (R;US) 

RADIOACTIVE WASTE PROCESSING 

A review of the separation and immobilisation of krypton arising 
from nuclear fuel reprocessing plant, 17:20968 (R;GB) 

Conditioning of nuclear cladding wastes by melting, 17:20953 
(R;FR) 

Mixed-waste technology: Research, development, demonstra- 
tion, testing, and evaluation, 17:20965 (R;US) 

Summary report on the demonstration of the Duratek process 
for treatment of mixed-waste contaminated groundwater, 
17:21044 (R;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Coincidence Methods 

HLNC calibration and application to waste measurement, 

17:22435 (R;US) 
Containment Systems 

Waste management units: 

(R;US) 
Excavation 

Development of a teleoperated backhoe for buried waste exca- 

vation, 17:22029 (R;US) 
Grouting 

Hanford Site Grout Disposal Program interim management plan, 

17:21073 (R;US) 


Revision 1, 


Savannah River Site, 17:21077 


RADIOBIOLOGY 


Monitoring 
Tank farm surveillance and waste status report for September 

1991, 17:21069 (R;US) 

Tank farm surveillance and waste status summary report for De- 
cember 1991, 17:21072 (R;US) 
Tank farm surveillance and waste status summary report for 

November 1991, 17:21071 (R;US) 

Tank farm surveillance and waste status summary report for Oc- 
tober 1991, 17:21070 (R;US) 
Nondestructive Analysis 
Characterizing and improving passive-active shufflers for as- 
says of 208-Liter waste drums, 17:21138 (R;US) 
Quantitative Chemical Analysis 
Remote, real-time analysis of hazardous wastes through laser 
ablation-inductively plasma atomic emission spec- 
trometry, 17:21119 (R;US) 
Radioactive Waste Disposal 
Thermal impact on host rock of geologic repository: Final report, 
17:20983 (R;US) 
Radioactive Waste 
Evaluation of potential hazard exposure resulting from DOE 
waste treatment and disposal at Rollins Environmental Ser- 
vices, Baton Rouge, LA, 17:20966 (R;US) 
Radioactive Waste Pr 
Mediated electrochemical hazardous waste destruction: Revi- 
sion 1, 17:21066 (R;US) 
Mixed-waste technology: Research, development, demonstra- 
tion, testing, and evaluation, 17:20965 (R;US) 
Remote Sensing 
A miniaturized sensor system for in situ robotic characterization 
of hazardous waste, 17:22040 (R;US) 
Scavenging 
History: Metal recovery waste scavenging program, 17:21027 
(R;US) 
Solidification 
Cement solidification systems at Los Alamos National Labora- 
tory, 17:20956 (RA;US) 
Transmutation 
High current ion linacs for transmutation of long-lived wastes, 
17:22135 (RA;US) 
Linear accelerator for burner-reactor, 17:22121 (RA;US) 
Minor actinide burning in thermal systems, 17:20960 (RA;US) 
New applications for high-power proton linacs, 17:22118 (RA;US) 
Transport 
WSEP 30-ton liquid transfer cask: Design criteria and perfor- 
mance tests, 17:22026 (R;US) 
Underground Disposal 

Tank farm surveillance and waste status report for September 
1991, 17:21069 (R;US) 

Tank farm surveillance and waste status summary report for De- 
cember 1991, 17:21072 (R;US) 

Tank farm surveillance and waste status summary report for 
November 1991, 17:21071 (R;US) 

Tank farm surveillance and waste status summary report for Oc- 
tober 1991, 17:21070 (R;US) 

RADIOACTIVITY 

LPGS: Code system for calculating radiation exposure, 

17:23380 (CM;US) 
RADIOACTIVITY TRANSPORT 

IODES: Code for calculating the estimation of dose, 17:23389 
(CM;US) 

TACT-Ill: Transport of radioactivity from a reactor core, 
17:23372 (CM;US) 

RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 

Annual progress report - Health Sciences Division - 1990 Jan- 
uary 01 - December 31, 17:22811 (R;CA) 

Overview of osseous tissue findings from the lifespan carcino- 
genesis studies: From whole animals to molecules, 17:22893 
(RA;US) 

The distribution of trabecular and cortical bone tissue and fatty 
and non-fatty marrow in the human skeleton: Age, sex, race, 
17:22896 (RA;US) 
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RADIODIAGNOSIS (RADIONUCLIDES) 


RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIODISINFESTATION 
Need for and economic benefits from fruits and vegetables trade 
with Latin America, 17:22803 (RA;XA) 
Study for the identification of irradiated carbohydrate containing 
food, 17:22781 (RA;FR) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also MINUTES LIVING RADIOISOTOPES 
Chemical contaminants on DOE lands and selection of contami- 
nant mixtures for subsurface science research, 17:22628 
(R;US) 
Composition and radioactivity of reactor films, 17:21455 (R;US) 
DOSFACTER Ii: Dose-rate conversion factors for exposure to 
photons, 17:23373 (CM;US) 
Design of a superconducting interdigital accelerator structure for 
radioactive heavy ions, 17:22252 (RA;US) 
MEDLIST: Nuclear decay data for radionuclides, 17:23377 
(CM;US) 
RADIOLOGICAL PERSONNEL 
Radiation protection technician job task analysis manual, 
17:22856 (R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLYSIS 
Chemical detection of radiosterilization of pharmaceuticals, 
17:22782 (RA;FR) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
B Codes 


FEMWATER/BLT: Water or waste transport in soil, 17:23390 
(CM;US) 
C Codes 
The CEC research programme on methods for assessing the 
radiological impact of accidents (Maria), 17:22562 (RA;FR) 
Emergency Pians 
Radiological aspects of nuclear accident scenarios. Volume 2 
the Rade-Aid system post-Chernoby] action, 17:21542 (R;FR) 
Environmental Exposure Pathway 
Evaluation of food chain transfer data for use in accident conse- 
quence assessment, 17:22642 (RA;FR) 
Environmental impacts 
Performance assessment of confinements for medium-level and 
a-contaminated waste Pacoma project Rock salt option, 
17:21010 (R;FR) 
F Codes 
FEMWATER/BLT: Water or waste transport in soil, 17:23390 
(CM;US) 
Food Chains 
Evaluation of food chain transfer data for use in accident conse- 
quence assessment, 17:22642 (RA;FR) 
Geologic Models 
Natural decay series radionuclide studies at the Needle's Eye 
Natural Analogue Site, Il, 1989-1991, 17:20967 (R;GB) 
Ground Water 
CHROMATO: a new probe for well sampling and lanthanides 
chromatographic measurements in deep ground waters, 
17:22483 (R;FR;In French) 
H Codes 
Parameters used in the environmental pathways and radiologi- 
cal dose modules of the Phase | air pathway code, 17:22861 
(R;US) 
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Mathematical Models 
Analysis of the effects of aerosol distribution in the atmosphere 
on surface radiative measurements, 17:22595 (R;US) 
R Codes 
Evaluation of potential hazard exposure resulting from DOE 
waste treatment and disposal at Rollins Environmental Ser- 
vices, Baton Rouge, LA, 17:20966 (R;US) 
RANCHMD: Radionuclide migration geologic media, 17:23362 
(CM;CH) 
Rare Earths 
Uranium-thorium and rare earth migration in granitic uranium 
deposits: comparison test with high level radioactive wastes 
in underground disposal, 17:21093 (R;FR;In French) 
Research Programs 
Study of the interactions between organic matter and 
transuranic elements, 17:21011 (R;FR) 
Thorium 
Uranium-thorium and rare earth migration in granitic uranium 
deposits: comparison test with high level radioactive wastes 
in underground disposal, 17:21093 (R;FR;In French) 
Uranium 
Uranium-thorium and rare earth migration in granitic uranium 
deposits: comparison test with high level radioactive wastes 
in underground disposal, 17:21093 (R;FR;In French) 
Weathering 
Deposition on urban surfaces and subsequent weathering, 
17:21355 (RA;FR) 
a Codes 
Evaluation of potential hazard exposure resulting from DOE 
waste treatment and disposal at Rollins Environmental Ser- 
vices, Baton Rouge, LA, 17:20966 (R;US) 
The use of foodchain model results in ACA codes, 17:22643 
(RA;FR) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
See RADICIDATION 
RADIOPHARMAGEUTICALS 
Harvard-MIT research program in short-lived radiopharmaceuti- 
cals: Technical progress report, 1991, 17:22738 (R;US) 
RADIOPROTECTIVE SUBSTANCES 
Effect of acetyl-SDKP, an inhibitor of hematopoiesis, in myelo- 
suppressed animals, 17:22865 (RA;FR;In French) 
Interest of naphtyl-methyl-imidazolidine as _ radioprotector, 
17:22877 (RA;FR;In French) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Use of radiosensitivity to identify irradiated fresh poultry prod- 
ucts, 17:22756 (RA;FR) 
RADIOSTERILIZATION 
Chemical detection of radiosterilization of pharmaceuticals, 
17:22782 (RA;FR) 
The detection of irradiated foods using the direct epifluorescent 
fitter technique, 17:22755 (RA;FR) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
2. All-union symposium with international participation on hyper- 
thermia in oncology: Summaries of reports. |. Clinic, 
17:22746 (I;SU) 
An electron linac for intraoperative radiation therapy, 17:22123 
(RA;US) 
Bone tumors and myeloproliferative diseases in 224-radium 
treated patients, 17:22894 (RA;US) 
Implementation of boron neutron capture therapy and proton 
treatment in Europe, 17:22745 (RA;FR) 
Progress in radiotherapy by treatment tailoring, 17:22743 
(RA;FR) 





Survey on education and training of medical physicists in the 
member states of the European Community with reference to 
the patient directive (84/466/Euratom), 17:22840 (R;FR) 

RADIUM 224 

Bone tumors and myeloproliferative diseases in 224-radium 
treated patients, 17:22894 (RA;US) 

The induction of myeloid leukemia in CBA/H mice by alpha- 
particle emitters, 17:22891 {RA;US) 

The oncogenic risk of alpha doses from osteotropic radionu- 
clides down to the milligray range and the role of the reverse 
protraction factor, 17:22881 (RA;US) 

RADIUM 226 

Comparative radiation-induced effects in bone and ocular tissue 
by 226Ra and ©Sr exposure to Beagles in lifetime studies, 
17:22884 (RA;US) 

Skeletal uptake and lifetime retention of °°Sr and 226Ra in Bea- 
gles, 17:22885 (RA;US) 

The influence of age at time of exposure to 2°°Pu or 26Ra on 
retention, distribution, survival and tumor induction in Bea- 
gles, 17:22882 (RA;US) 

RADIUM D 
See LEAD 210 
RADON 

Indoor radon and risk of lung cancer: an epidemiological study 
in Finland, 17:22879 (R;Fl) 

Influence of subslab aggregate permeability on subsiab ventila- 
tion performance: Final report, 17:21714 (R;US) 

Lung cancer epidemiology in New Mexico uranium miners: 
Progress report, March 1, 1991—November 30, 1991, 
17:21114 (R;US) 

Radon monitoring results from BPA’s residential conservation 
programs: Report No. 14, 17:21715 (R;US) 

RADON MONITORS 
See EMANOMETERS 
RADURIZATION 
Inter-American trade development of irradiated food: The Ar- 
gentine position, 17:22795 (RA;XA) 
RAINOUT 
See WASHOUT 
RAMAN SPECTROSCOPY 

Fiber-optic Raman spectroscopy at the Savannah River Site: 

Uses and techniques, 17:22487 (R;US) 
RANDOMNESS 

The behavior of matter under non-equilibrium conditions: Fun- 
damental aspects and applications: Progress report, July 15, 
1991—July 14, 1992, 17:22943 (R;US) 

RAPSODIE REACTOR 
Decontamination techniques for dismantling, 17:21351 (R;FR) 
French development program on fuel cycle, 17:21618 (R;FR) 
RARE EARTH COMPOUNDS 
See also EUROPIUM COMPOUNDS 
NEODYMIUM COMPOUNDS 
SAMARIUM COMPOUNDS 
THULIUM COMPOUNDS 

Calculations of electron density distribution in HTSC according 

to X-ray data, 17:21990 (IA;SU;In Russian) 
RARE EARTHS 

See also CERIUM 

Summary reports of the R and D programme: recycling of non- 
ferrous metals (1986-1989), 17:21947 (R;FR) 

RARE GASES 
See also ARGON 
NEON 
RADON 
Theoretical analysis of discharges in copper vapor lasers: A 
comparison of Ne and He, 17:22090 (R;US) 
RASCHIG RINGS 
See COLUMN PACKING 
RATCHETING 

Computation of shakedown loads feasibility study, 17:21381 
(R;FR) 

RAYLEIGH-TAYLOR INSTABILITY 

The Rayleigh-Taylor instability in an expanding plasma, 
17:23215 (R;US) 


REACTOR ACCIDENTS 
Radiation Doses 


RBMK TYPE REACTORS 

See LWGR TYPE REACTORS 
RBMK-1500 REACTOR 

See IGNALINSK-1 REACTOR 
REACTION INTERMEDIATES 

Direct converson of natural gas to liquid fuel (basic small-scale 

R and D), 17:20918 (IA;JP;in Japanese) 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
NUCLEAR REACTION KINETICS 
Research and development of coal gasification technologies, 
17:20755 (IA;JP;in Japanese) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
B Codes 
BWR-LTAS: A boiling water reactor, 17:23386 (CM;US) 
Fallout 

The importance of deposition to skin in accident consequence 

assessments, 17:22835 (RA;FR) 
Fission Product Release 

Risk of thyroid carcinoma after |-131 treatment, 17:22828 (RA;FR) 

The choice of atmospheric dispersion model and meteorological 
sampling scheme for use in accident consequence assess- 
ment, 17:22567 (RA;FR) 

The fission products release model and its using for reactor 
hard accidents analysis, 17:21526 (RA;US) 

laea 

INES: the international nuclear event scale: User manual, 

17:21555 (1;CS;In Czech) 
Investigations 

KW reactor incident - Investigation record: Testimony transcript 
- D.S. Lewis interview, January 25, 1955: Part 6, 17:21551 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript 
- K.W. Hess interview, January 25, 1955: Part 5, 17:21550 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript 
R.R. Meyers interview, January 24, 1955: Part 3, 17:21548 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript, 
C.L. Miller and A.W. Thiele interviews, January 25, 1955: Part 
8, 17:21553 (R;US) 

KW reactor incident - Investigation record: Testimony transcript, 
M.E. Jackson interview, January 26, 1955: Part 7, 17:21552 
(R;US) 

KW reactor incident - Investigation record: Testimony transcript, 
R.A. Nederhood interview, January 24-25, 1955: Part 4, 
17:21549 (R;US) 

KW reactor incident: Investigation record explanatory notes and 
table of contents, 17:21546 (R;US) 

KW reactor incident: Investigation record: Testimony transcript 
interview of D. S. Lewis, January 25, 1955, Part 2, 17:21547 
(R;US) 

KW reactor incident: Investigation record: Testimony transcript 
interview, January 27, 1955: Part 9, 17:21554 (R;US) 

Management 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 2, 
Severe accident research; Severe accident policy implemen- 
tation; Accident management, 17:21565 (R;US) 

Manuals 

INES: the international nuclear event scale: User manual, 

17:21555 (1;CS;In Czech) 
Radiation Doses 

Optimization of dose assessment models including the interface 
with environmental survey, for use in case of accidental re- 
leases, 17:21346 (RA;FR) 
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REACTOR ACCIDENTS 
Radioactive Clouds 


Radioactive Clouds 
Evaluation of food chain transfer data for use in accident conse- 
quence assessment, 17:22642 (RA;FR) 
Radionuclide Migration 
Evaluation of food chain transfer data for use in accident conse- 
quence assessment, 17:22642 (RA;FR) 
Safety 
Institute for safety technology, 17:23287 (R;FR) 
Source Terms 

Optimization of dose assessment models including the interface 
with environmental survey, for use in case of accidental re- 
leases, 17:21346 (RA;FR) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Aging assessment of Residual Heat Removal systems in Boiling 
Water Reactors, 17:21405 (R;US) 

Computation of shakedown loads feasibility study, 17:21381 
(R;FR) 

Licensee contractor and Vendor Inspection status report: Quar- 
terly report, January-March 1992: Volume 16, No. 1, 
17:21393 (R;US) 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

Design of multi-tiered, digital controller for the supervisory, 
global, and local control of a pressurized water reactor, 
17:21452 (RA;US) 

Monitoring nuclear reactor systems using neural networks and 
fuzzy logic, 17:21451 (RA;US) 

Spectrum-transformed sequential testing method for signal vali- 
dation applications, 17:21446 (R;US) 

REACTOR CONTROL THEORY 

See REACTOR KINETICS 

REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

A model for the interfacial shear in vertical, adiabatic, annular- 
mist flow, 17:21329 (R;US) 

Flow instability in a vertical annulus under steady state and tran- 
sient conditions, 17:21432 (R;US) 

Phase distribution measurements in narrow rectangular chan- 
nels using image-processing techniques, 17:21510 (R;US) 

Relevant results obtained in the analysis of LOB/MOD2 natural 
circulation experiment A2-77A, 17:21350 (R;US) 

Two-component flow study in large-diameter horizontal pipe, 
17:21511 (R;US) 

REACTOR CORE DISRUPTION 
Loss of fuel accident analysis with MCNP (U), 17:21529 (RA;US) 
REACTOR CORES 

See also HETEROGENEOUS REACTOR CORES 

A computer model of ex-core to in-core flux map calibration, 
17:21336 (RA;US) 

A plotting system for three-dimensional oblique coordinates (tri- 
angular mesh) of CITATION, 17:21430 (R;JP;In Japanese) 

Analysis of tellurium behaviour in the Marviken large scale 
aerosol transport test with an improved RAFT code version, 
17:21626 (R;FR) 

REACTOR DISMANTLING 
Decontamination techniques for dismantling, 17:21351 (R;FR) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

Spectrum-transformed sequential testing method for signal vali- 

dation applications, 17:21446 (R;US) 
REACTOR KINETICS 

Methods used in the space-time reactor kinetics code TANK for 
simulating postulated transient scenarios in the MAPLE-X10 
reactor, 17:21535 (RA;US) 
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Prompt neutron lifetime in a strongly heterogeneous lattice, 
17:23070 (R;US) 

Spatial kinetics analysis of the loss of control-rod cooling acci- 
dent for the Savannah River K-reactor, 17:21534 (RA;US) 

The modified source iteration method for few-group space-time 
dependent neutron kinetic equations, 17:21423 (RA;US) 

REACTOR KINETICS EQUATIONS 
AIREK III: Numerical solution Cohen equation, 17:23367 (CM;US) 
REACTOR LATTICES 

How do spectral indices depend on the neutron spectrum in low 

enriched UO, - H20O lattices, 17:21324 (RA;US) 
REACTOR LICENSING 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, January-March, 1992: Volume 11, No. 1, 
17:21398 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, July— 
December, 1991: Volume 34, Index 2, 17:21396 (R;US) 

REACTOR MONITORING SYSTEMS 

Monitoring nuclear reactor systems using neural networks and 

fuzzy logic, 17:21451 (RA;US) 
REACTOR PHYSICS 
Algorithms 

A parallel algorithm to solve two-point boundary value problems: 

Application to reactor dynamics, 17:21413 (RA;US) 
C Codes 

Benchmark of the CASMO-3G/MICROBURN-B codes for Com- 
monwealth Edison boiling water reactors, 17:21314 (RA;US) 

Neutronic model verification for Maanshan power plant with ad- 
vanced in-core fuel management package, 17:21333 (RA;US) 

Verification of the CASMO-3/SIMULATE-3 pin power accuracy 
by comparison with operating BWR measurements, 17:21320 
(RA;US) 

Computer Codes 

A modular code supervisor, 17:21407 (RA;US) 

Literature review of United States utilities computer codes for 
calculating actinide isotope content in irradiated fuel, 
17:21442 (R;US) 

D Codes 

An improved quasistatic option for the DIF3D nodal kinetics 
code, 17:21424 (RA;US) 

New computational methods used in the lattice code DRAGON, 
17:21334 (RA;US) 

Delayed Neutron Fraction 

On the measurement of the delayed neutron yields in effectively 

infinite critical media, 17:21409 (RA;US) 
Discrete Ordinate Method 

Neutron distribution modeling based on integro-probabilistic ap- 

proach of discrete ordinates method, 17:21426 (RA;US) 
G Codes 

Current status of the GLASS code, 17:21460 (RA;US) 

The code GETERA for cell and polycell calculations. Models 
and capabilities, 17:21427 (RA;US) 

Gamma Transport Theory 

Quasi-analytical solution of gamma-rays transport equation in 
one-dimension geometries with using integral transform, 
17:21428 (RA;US) 

H Codes 

A vectorized nodal-type algorithm for large power reactor 

coarse-mesh code HEM-3, 17:21361 (RA;US) 
L Codes 

A comparison of the reactor physics predictions for CANFLEX 
fuel using the codes MCNP, WIMS-AECL, and LATREP, 
17:21360 (RA;US) 

M Codes 

A comparison of the reactor physics predictions for CANFLEX 
fuel using the codes MCNP, WIMS-AECL, and LATREP, 
17:21360 (RA;US) 

A coupled energy-angle Fokker-Planck decomposition scheme 
for ion transport, 17:21425 (RA;US) 

Analysis of the NP-MHTGR concept: A comparison of reactor 
physics methods, 17:21466 (RA;US) 

Benchmark of the CASMO-3G/MICROBURN-B codes for Com- 
monwealth Edison boiling water reactors, 17:21314 (RA;US) 





Calculation of the Fast Flux Test Facility fuel pin tests with the 
WIMS-E and MCNP codes, 17:21368 (RA;US) 

Eigenvalue analysis using a full core Monte Carlo method (U), 
17:21465 (RA;US) 

Reactivity analysis of a Savannah River Site reactor under se- 
vere accident conditions, 17:21524 (RA;US) 

Reactor core geometric modeling with MCNP (U), 17:21343 
(RA;US) 

Mathematical Models 

SN validation of JEF-1 data on PCA-replica shielding bench- 

mark, 17:21429 (R;IT) 
Multigroup Theory 

A general multigroup formulation of the analytic nodal method, 
17:21337 (RA;US) 

An evaluation of multigroup flux predictions in the EBR-II core, 
17:21370 (RA;US) 

Local exponential transform methods for the Monte Carlo simu- 
lation of multigroup transport problems, 17:21417 (RA;US) 

N Codes 

NAUTILE: An intelligent front-end for core computation system, 

17:21341 (RA;US) 
Neutron Diffusion Equation 

A nodal integral method for neutron diffusion in hexagonal ge- 
ometry, 17:21411 (RA;US) 

A variable timestep generalized Runge-Kutta method for the nu- 
merical integration of the space-time diffusion equations, 
17:21422 (RA;US) 

Solution of the few-group neutron diffusion equations on a dis- 
tributed memory multiprocessor, 17:21406 (RA;US) 

Neutron Spectra 

How do spectral indices depend on the neutron spectrum in low 

enriched UOz - H2O lattices, 17:21324 (RA;US) 
Neutron Transport 

An integral experiment on graphite assemblies with an empty 
channel, 17:21353 (RA;US) 

Collision importance function in reactor cell calculation, 
17:21414 (RA;US) 

Collision probability calculations with finite-order of anisotropy, 
17:21415 (RA;US) 

Development of a hexagonal assembly transport code, 
17:21323 (RA;US) 

Neutron Transport 

A nodal solution of the interface partial current equations, 
17:21418 (RA;US) 

An weighted diamond difference approximation for improving 3- 
D coarse mesh Sy calculations, 17:21420 (RA;US) 

SN validation of JEF-1 data on PCA-replica shielding bench- 
mark, 17:21429 (R;IT) 

Nodal Expansion Method 

A simple quadratic nodal model for hexagonal geometry, 
17:21528 (RA;US) 

An improved quasistatic option for the DIF3D nodal kinetics 
code, 17:21424 (RA;US) 

New nodal diffusion and pin power calculation method based on 
modified one group scheme, 17:21321 (RA;US) 

Some results of a nodal method for nonlinear space-time reac- 
tor dynamics, 17:21318 (RA;US) 

Nonlinear Problems 

A Lyapunov function-free method for stability domains of nonlin- 

ear reactors, 17:21421 (RA;US) 
Nuclear Data Collections 

Evaluation of constants of isotopes 7°°Pu-?42Pu and their verifi- 
cation conformably to the calculations of thermal reactors, 
17:21317 (RA;US) 

High accuracy neutron total cross section measurements, 
17:21408 (RA;US) 

Validation of basic nuclear data for HCLWR using zero power 
critical experiments, 17:21325 (RA;US) 

O Codes 

Analysis of the NP-MHTGR concept: A comparison of reactor 

physics methods, 17:21466 (RA;US) 
One-Group 

New nodal diffusion and pin power calculation method based on 

modified one group scheme, 17:21321 (RA;US) 


REACTOR PHYSICS 
a Codes 


P Codes 

Validation of TGBLA/PANACEA code package to Common- 

wealth Edison BWRs, 17:21527 (RA;US) 
Parallel Processing 

A parallel algorithm to solve two-point boundary value problems: 
Application to reactor dynamics, 17:21413 (RA;US) 

Solution of the few-group neutron diffusion equations on a dis- 
tributed memory multiprocessor, 17:21406 (RA;US) 

Perturbation Theory 

Derivation and experimental demonstration of the perturbed re- 
activity method for the determination of subcriticality, 
17:21463 (RA;US) 

Power Density 
New nodal diffusion and pin power calculation method based on 
modified one group scheme, 17:21321 (RA;US) 

Verification of the CASMO-3/SIMULATE-3 pin power accuracy 
by comparison with operating BWR measurements, 17:21320 
(RA;US) 

R Codes 

Method and codes for solving the optimization problem of initial 
material distribution and controlling of reactor during the run, 
17:21412 (RA;US) 

Reactivity Coefficients 

Effect of spectrum variations on Doppler reactivity coefficients, 
17:21319 (RA;US) 

Feedback components of a U20Pu10Zr-fueled compared to a 
U10Zr-fueled EBR-II, 17:21372 (RA;US) 

Re-evaluation of Savannah River reactor transient reactivity co- 
efficient tests: The effect of delayed neutron constants and 
spatial variations, 17:21533 (RA;US) 

Resonance Absorption 

Heavy nucleus resonance absorption in heterogeneous lattices, 

17:21419 (RA;US) 
S Codes 

SCIENCE: A new reactor physics codes package approach, 
17:21416 (RA;US) 

Verification of the CASMO-3/SIMULATE-3 pin power accuracy 
by comparison with operating BWR measurements, 17:21320 
(RA;US) 

Shielding 

SN validation of JEF-1 data on PCA-replica shielding bench- 
mark, 17:21429 (R;IT) 

Spectral Density 

How do spectral indices depend on the neutron spectrum in low 
enriched UOz - H20 lattices, 17:21324 (RA;US) 

Subcriticality 

Developments of HFIR subcriticality monitoring methods, 

17:21531 (RA;US) 
T Codes 

Preliminary investigation of the code TORT, 17:21410 (RA;US) 

Validation of TGBLA/PANACEA code package to Common- 
wealth Edison BWRs, 17:21527 (RA;US) 

Temperature Coefficient 

A study of temperature coefficients of reactivity for a Savannah 
River Site tritium-producing charge, 17:20964 (RA;US) 

Reactivity temperature coefficient calculations for the Savannah 
River K-reactor Part 2: Applications, 17:21462 (RA;US) 

Reactivity temperature coefficient calculations for the Savannah 
River K-reactor Part 1: Code comparisons, 17:21461 (RA;US) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO2 water moder- 
ated lattices, 17:21316 (RA;US) 

W Codes 

A comparison of the reactor physics predictions for CANFLEX 
fuel using the codes MCNP, WIMS-AECL, and LATREP, 
17:21360 (RA;US) 

Calculation of the Fast Flux Test Facility fuel pin tests with the 
WIMS-E and MCNP codes, 17:21368 (RA;US) 

Space-dependent effects in fast reactor dynamics and their 
analysis using three-dimensional kinetic code WIND-3D, 
17:21371 (RA;US) 

a Codes 

APOLLO-II code utilization for project calculations, 17:21342 

(RA;US) 
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REACTOR PHYSICS 
a Codes 


Use of the APOLLO2 transport code for PWR assembly studies, 

17:21340 (RA;US) 
REACTOR SAFETY 

ARBUS: A FORTRAN tool for generating tree structure dia- 
grams, 17:23401 (R;DE) 

Latest scientific and technological knowledge of human-reliability 
quantification - December 1991, 17:22906 (R;DE;In German) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 3, 
Structural engineering; Advanced reactor research; Advanced 
passive reactors; Human factors research; Human factors is- 
sues related to advanced passive LWRs; Thermal hydraulics; 
Earth sciences, 17:21566 (R;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 2, 
Severe accident research; Severe accident policy implemen- 
tation; Accident management, 17:21565 (R;US) 

Proceedings of the US Nuclear Regulatory Commission nine- 
teenth water reactor safety information meeting: Volume 1, 
Plenary session; Pressure vessel and piping integrity; Metal- 
lurgy and NDE; Aging and components; Probabilistic risk 
assessment topics, 17:21564 (R;US) 

REACTOR SHUTDOWN 

ES-RBE Event sequence reliability Benchmark exercise, 

17:21620 (R;FR) 
REACTOR SIMULATORS 
Modular plant analyzer of an entire power plant: Extent and vali- 
dation, 17:21338 (RA;US) 
REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY 

A Lyapunov function-free method for stability domains of nonlin- 

ear reactors, 17:21421 (RA;US) 
REACTOR START-UP 

Derivation and experimental demonstration of the perturbed re- 
activity method for the determination of subcriticality, 
17:21463 (RA;US) 

ES-RBE Event sequence reliability Benchmark exercise, 
17:21620 (R;FR) 

REACTOR VESSELS 

Examination of the defects of the Ispra vessel A, 17:21438 (R;FR) 

Sensitivity theory for LMFBR in-vessel shielding analysis, 
17:21377 (RA;US) 

WSRC Reactor Tank Inspection Program (RTIP) status report, 
17:21597 (R;US) 

REACTORS 
See also GRAPHITE MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
PRODUCTION REACTORS 
PROPULSION REACTORS 
WATER COOLED REACTORS 
New developments in small reactors: An investment in the fu- 
ture, 17:21404 (R;CA) 
REAL TIME SYSTEMS 
The G2 real-time expert system, 17:23326 (RA;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECORDS MANAGEMENT 
Nevada Operations Office (NV) records management using bar- 
code technology, 17:23436 (RA;US) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECOVERY (BIOLOGICAL) 
See BIOLOGICAL RECOVERY 
RECTANGULAR CONFIGURATION 
Operational surfaces for the rectangle and triangle, 17:23407 
(R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDUCING AGENTS 
Controlled atmosphere soldering system, 17:21846 (R;US) 
REFERENCE MATERIALS (BIO MARK) 
See BIOLOGICAL MARKERS 
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REFINING 

Development of valuation of coal liquefaction process, 17:20751 

(IA;JP) 
REFLECTION 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (interactive AVO analysis)), 17:20838 
(IA;JP;In Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir, 17:22910 (IA;JP;In 
Japanese) 

REFRIGERANTS 

Chemical and thermal stability of refrigerant-lubricant mixture 
with metal: Materials compatibility and lubricants research on 
CFC-refrigerant substitutes: Quarterly report, 1 February 
1992-31 March 1992, 17:21777 (R;US) 

Heat and mass exchange during condensation of a water- 
ammonia mixture, 17:22051 (R;US) 

International research into chlorofluorocarbon (CFC) alterna- 
tives, 17:22588 (R;US) 

REFUSE 

See SOLID WASTES 
REGION | 

See USA 
REGION Il 

See USA 
REGION Ill 

See USA 
REGION IV 

See USA 
REGION IX 

See USA 
REGION V 

See USA 
REGION VI 

See USA 
REGION VII 

See USA 
REGION Viil 

See USA 
REGION X 

See USA 
REGULATIONS 

See also SAFEGUARD REGULATIONS 

Environmental Regulatory Update Table, March/April 1992, 
17:21646 (R;US) 

NRC regulatory agenda: Quarterly report, January—March 1992: 
Volume 11, No. 1, 17:21397 (R;US) 

The Michigan regulatory incentives study for electric utilities: 
Phase 1, Final report, 17:21792 (R;US) 

REINFORCED MATERIALS 

See also REINFORCED PLASTICS 

Creep behaviour of whisker-reinforced oxide ceramics, 
17:21873 (IA;DE;In German) 

REINFORCED PLASTICS 
Examination of modern installation and cabling techniques for 
solar modules: final report, 17:21209 (R;CH;in German) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REM 
See DOSE EQUIVALENTS 
RADIATION DOSE UNITS 
REMEDIAL ACTION 

A database of information on technologies for hazardous waste 
site remediation, 17:21049 (R;US) 

Buried Waste Integrated Demonstration Plan: 
17:21001 (R;US) 

EnviroTRADE: A technical perspective on the development of 
an information system providing data on environmental tech- 
nologies and needs worldwide, 17:21060 (R;US) 

EnviroTRADE: Its role in the cleanup of the environment, 
17:21126 (R;US) 

Freihoelser Forst Local Training Area Demonstration Project: 
Prescription development and installation, 17:22599 (R;US) 


Revision 1, 





Hanford Site baseline risk assessment methodology, 17:21115 
(R;US) 

Mixed-waste technology: Research, development, demonstra- 
tion, testing, and evaluation, 17:20965 (R;US) 

National environmental compliance strategy, 17:21639 (R;US) 

REMOTE AREAS 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment of power supplying system to isolated islands and 
demonstration researches, 17:21215 (IA;JP;in Japanese) 

REMOTE CONTROL 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (remote-controlled downhole system), 17:20876 
(IA;JP;in Japanese) 

REMOTE HANDLING EQUIPMENT 

Robotic soil sampler for hazardous waste clean up, 17:22034 

(R;US) 
REMOTE SENSING 
A one-class classifier for identifying urban areas in remotely- 
sensed data, 17:23405 (R;US) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Cost data for renewable energy systems, 17:21630 (R;GB) 

Electricity producing renewable energy technologies. Common 
costing methodology: Phase 2 - Final report, 17:21629 (R;GB) 

Photobiology and photo(electro) chemical sses: status of 
technologies, research and development, 17:21199 (R;GB) 

Renewable energy and utility regulation, 17:21689 (R;US) 

The Department of Energy's renewable energy R and D pro- 
grammes: Progress report 1990/91, 17:21152 (R;GB) 

REPRESSURING 
See PRESSURIZATION 
RESEARCH PROGRAMS 

A minority research and education information service: Design, 
develop, pilot test, and implement on-line access for histori- 
cally black colleges and universities and government 
agencies: Annual status report, April 1, 1991—March 31, 
1992, 17:23441 (R;US) 

FEDIX on-line information service: Design, develop, test, and 
implement, an on-line research and education information 
service: Annual status report, March 1, 1991—February 29, 
1992, 17:23440 (R;US) 

FY1991 research and development projects (1), 17:21652 
(R;JP;In Japanese) 

Recent research on structural integrity in support of the euro- 
pean fast reactor, 17:21366 (R;FR) 

RESEARCH REACTORS 

See also FFTF REACTOR 
HFIR REACTOR 
JMTR REACTOR 
MITR REACTOR 
OWR REACTOR 
PHEBUS REACTOR 
WWR-M-KIEV REACTOR 

Experimental development of power reactor advanced con- 
trollers, 17:21448 (R;US) 

Irradiation facilities at the advanced neutron source, 17:21468 
(R;US) 

Reactor core geometric modeling with MCNP (U), 17:21343 
(RA;US) 

The Advanced Neutron Source design: 
17:21470 (R;US) 

RESERVOIR ROCK 
Carbonate Rocks 

Techniques for interpretation and reconstruction of reservoir de- 

velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;In 


A status report, 


Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sedimentary simulation model for reservoir 
rocks, 17:20823 (IA;JP;in Japanese) 


RESERVOIR ROCK 
Natural Gas Fields 


Carbonates 


Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization 
(feasibility study on EOR monitoring in Ikiztepe oil field, 
Turkey) (collaborative R and D with private companies), 
17:20835 (IA;JP;in Japanese) 

Chemical Composition 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;In 
Japanese) 

Corals 


Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;in 
Japanese) 

Drill Cores 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Petrophysics for reservoir rock evaluation 
(rock properties measurement), 17:20843 (IA;JP;in Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;in 
Japanese) 

Electromagnetic Surveys 

Electromagnetic oil fied mapping for improved process monitor- 
ing and reservoir characterization: A poster presentation, 
17:20855 (R;US) 

Field Tests 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir, 17:22910 (IA;JP;in 
Japanese) 

Fluid Flow 

Organic/inorganic interactions of nitrogen in oilfields: Part 1, 
Geochemistry: Progress report, September 15, 1991-May 
15, 1992, 17:20821 (R;US) 

Geologic Fissures 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (lA;JP;In Japanese) 

Geologic Structures 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sedimentary simulation model for reservoir 
rocks, 17:20823 (IA;JP;In Japanese) 

Geologic Surveys 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sedimentary simulation model for reservoir 
rocks, 17:20823 (IA;JP;in Japanese) 


National Institute for Petroleum and Energy Research 1990 an- 


nual report, October 1, 1989-September 30, 1990, 17:20854 
(R;US) 


Characterization of facies and permeability patterns in carbon- 
ate reservoirs based on outcrop analogs: Reporting period, 
June 20, 1990-—September 20, 1990, 17:20820 (R;US) 

Geothermal Exploration 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;ln Japanese) 


Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;In 
Japanese) 

Natural Gas Fields 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 
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RESERVOIR ROCK 
Oil Fields 


Oll Fields 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Oll Wells 

Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization 
(feasibility study on EOR monitoring in Ikiztepe oil field, 
Turkey) (collaborative R and D with private companies), 
17:20835 (IA;JP;In Japanese) 

Permeability 

Heavy oil EOR technology.: EOR field pilot test in Turkish IK- 

IZTEPE oil field, 17:20864 (IA;JP;In Japanese) 
Petroleum Deposits 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sedimentary simulation model for reservoir 
rocks, 17:20823 (IA;JP;in Japanese) 

Petrology 

Development of NMRI spectroscopy for improved petroleum re- 
covery, Annex 6: Annual report, 1991, 17:20818 (R;US) 

Reservoir heterogeneity in Carter Sandstone, North Blowhorn 
Creek oil unit and vicinity, Black Warrior Basin, Alabama, 
17:20819 (R;US) 

Physical Properties 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;In Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Petrophysics for reservoir rock evaluation 
(rock properties measurement), 17:20843 (IA;JP;in Japanese) 

Porosity 

Heavy oil EOR technology.: EOR field pilot test in Turkish IK- 
IZTEPE oil field, 17:20864 (IA;JP;in Japanese) 

Reservoir heterogeneity in Carter Sandstone, North Blowhorn 
Creek oil unit and vicinity, Black Warrior Basin, Alabama, 
17:20819 (R;US) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;In 
Japanese) 

Sandstones 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir, 17:22910 (IA;JP;In 
Japanese) 

Sea Bed 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;In 
Japanese) 

Sedimentary Rocks 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;in 
Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir, 17:22910 (IA;JP;in 
Japanese) 

Seismic Surveys 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

Simulation 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (IA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir, 17:22910 (IA;JP;In 
Japanese) 

Stratigraphy 

Reservoir heterogeneity in Carter Sandstone, North Blowhorn 
Creek oil unit and vicinity, Black Warrior Basin, Alabama, 
17:20819 (R;US) 

Tracer Techniques 

Application of multitracer technology to petroleum reservoir 
studies: Quarterly progress report, January 1—March 31, 
1992, 17:20817 (R;US) 
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Turkey 
Application of geophysical methods to reservoir characteriza- 
tion.: Integrated analysis for reservoir characterization 
(feasibility study on EOR monitoring in Ikiztepe oil field, 
Turkey) (collaborative R and D with private companies), 
17:20835 (IA;JP;in Japanese) 
Velocity 
The influence of damping on computer simulations of rock mo- 
tion, 17:20925 (R;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
An analysis of residential energy consumption and expenditures 
by minority households by home type and housing vintage, 
17:21710 (R;US) 
Appliance analysis: Residential Construction Demonstration 
Project Cycle 2, 17:21718 (R;US) 
DOE San Francisco annual report, April 20, 1992, 17:21721 
(R;US) 
Going national with HERS and EEMs: Issues and impacts: The 
collected papers of the national collaborative, 17:21758 (R;US) 
Internal convective heat transfer coefficients: a sensitivity study, 
17:21231 (R;GB) 
Radon 3-month/12-month field study, 17:21713 (R;US) 
Radon monitoring results from BPA’s residential conservation 
programs: Report No. 14, 17:21715 (R;US) 
Thermal performance of walls clad with transparent insulation 
material under realistic operating conditions, 17:21232 (R;GB) 
Weatherization and minority energy use: A preliminary analysis, 
17:21709 (R;US) 
RESIDENTIAL SECTOR 
Prospects for residential oi] burners with reduced emissions, 
17:21711 (R;US) 
Research projects in residential technology, 17:21717 (R;US) 
RESIDUES 
See also ASHES 
Development of coal-based hydrogen production technology, 
17:21150 (IA;JP;ln Japanese) 
Development of coal-based hydrogen production technology, 
17:21149 (IA;JP) 
Research and development of coal gasification technologies, 
17:20747 (IA;JP) 
Research and development of coal gasification technologies, 
17:20755 (lIA;JP;in Japanese) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Selective flotation of fossil resin from western coal: Quarterly re- 
port, August 31, 1991—November 30, 1991, 17:20635 (R;US) 
RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY LOGGING 
An analytical model for resistivity tools, 17:20816 (R;DK) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 
See also CAVITY RESONATORS 
Dynamics and response of polymer-coated acoustic devices, 
17:22085 (R;US) 
RESOURCE DEVELOPMENT 
Draft 1992 Resource Program, 17:21676 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPONSE FUNCTIONS 
Identification of the stability and control derivatives of a DLC-flap 
system for VSRA, 17:22049 (R;JP;In Japanese) 
RESTORATION 
See BIOLOGICAL RECOVERY 





RESTRAINTS 
Results of LWR snubber aging research, 17:21440 (R;US) 
Technologies for offshore marginal oil fied development.: Flexi- 
ble production riser system for deep water, 17:20892 
(IA;JP;In Japanese) 
RESUSPENSION 
See PARTICLE RESUSPENSION 
REVERSE-FIELD PINCH 
Design and calibration of a fast-time resolution charge ex- 
change analyzer, 17:23205 (R;US) 
Electrostatic turbulence and transport in the RFP edge, 
17:23208 (R;US) 
lon heating and MHD dynamo fluctuations in the reversed field 
pinch, 17:23207 (R;US) 
Locked modes and magnetic field errors in MST, 17:23209 (R;US) 
MHD computation of feedback of resistive-shell instabilities in 
the reversed field pinch, 17:23210 (R;US) 
Measurement of nonlinear mode coupling of tearing fluctua- 
tions, 17:23204 (R;US) 
RF SYSTEMS 
Calculation of time delay lines with Ho, modes for RF-energy 
upgrade systems, 17:22314 (RA;US) 
Calibration and operation schemes for CEBAF RF control, 
17:22321 (RA;US) 
Components for cw RFQ's, 17:22242 (RA;US) 
Design features of the input coupler for the DTL, 17:22271 
(RA;US) 
Dispersion and interbunch energy variation for an e*e~ linear 
collider, 17:22137 (RA;US) 
RF pulse shape control using a recurrent algorithm for a FEL 
RF-gun cavity, 17:22327 (RA;US) 
Robust RF control of accelerators, 17:22323 (RA;US) 
SLED Il: A new method of RF pulse compression, 17:22289 
(RA;US) 
Some new methods of RF control, 17:22339 (RA;US) 
Test of a 473 MHz four-rod RFQ, 17:22359 (RA;US) 


Tuning and stabilization of RFQ's, 17:22335 (RA;US) 

Variable energy and heavy ion RFQs, 17:22336 (RA;US) 
RHESUS MONKEYS 

See MACACUS 
RHODIUM 

Design of a high activity and selectivity alcohol catalyst: Fifth 


quarterly report, August 7, 
17:20735 (R;US) 
The effect of chemical additives on the synthesis of ethanol: Fi- 
nal technical report, September 15, 1987—March 15, 1992, 
17:20708 (R;US) 
RHODIUM COMPLEXES 
Transition metal activation and functionalization of carbon- 


hydrogen bonds: Progress report, December 1, 
1989-November 30, 1992, 17:21962 (R;US) 


RHODOPSEUDOMONAS 
Biological conversion of synthesis gas, 17:22900 (RA;US) 
RHODOSPIRILLUM 
Biological conversion of synthesis gas, 17:22900 (RA;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RIGHTS-OF-WAY 
Use of GRASS for routing gas pipeline rights-of-way, 17:20924 
(R;US) 
RIKEN SSC 
See IPCR CYCLOTRON 
RILAC 
Recent developments of RIKEN ECR ion sources, 17:22223 
(RA;US) 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 


1991—November 7, 1991, 


RODS (FUEL) 


RISK ASSESSMENT 

Certification process of safety analysis and risk management 
computer codes at the Savannah River Site, 17:21595 (R;US) 

Comparison of risk factors for bone cancer induced by inhaled 
%SrCl, and 2®PuO., 17:22883 (RA;US) 

Contaminant pathway analysis and health risk assessment of 
the Metallurgical Laboratory Basin, 17:21053 (R;US) 

FEP 4.0: Fault-tree, Event tree, & P&ID Editors, 17:23391 
(CM;US) 

Issues evaluation process at Rocky Flats Plant, 17:21124 (R;US) 

Radiological aspects of nuclear accident scenarios. Volume 2 
the Rade-Aid system post-Chernobyl action, 17:21542 (R;FR) 

RISOE NATIONAL LABORATORY 

Annual progress report of the Department of Solid State 
Physics: 1 January - 31 December 1991, 17:23156 (R;DK) 

Plan for the activities of Risoe National Laboratory of the three- 
year period 1992 to 1994, 17:21656 (R;DK;Iin Danish) 

Preliminary comparisons between PCOC calculations and cold 
flow measurements in Risoe’s tunnel furnace, 17:20811 (R;DK) 

RIVERS 
See also CLINCH RIVER 
COLUMBIA RIVER 
CUMBERLAND RIVER 
PO RIVER 
SAVANNAH RIVER 
TENNESSEE RIVER 

Assessment of smolt condition for travel time analysis: Annual 
report 1990, 17:21183 (R;US) 

SEDONE: A computer code for simulating tidal-transient, 
17:23382 (CM;US) 

ROBOTS 

A hardware/software environment to support R and D in intelli- 
gent machines and mobile robotic systems, 17:23332 (RA;US) 

Declarative Hierarchical Controllers, 17:23328 (RA;US) 

Modeling and design of a closed kinematic chain robotic mecha- 
nism, 17:22041 (R;US) 

Robotic workcell for wire wrapping integrated circuits, 17:22081 
(R;US) 

Single board system for fuzzy inference, 17:23338 (RA;US) 

Spatial operator software for intelligent control, 17:23337 (RA;US) 

TRACS: An experimental multiagent robotic system, 17:23340 
(RA;US) 

ROCK SALT 
See SALT DEPOSITS 
ROCKETS 

Propeliant removal from rocket motors containing double-base 

compositions, 17:22505 (R;US) 
ROCKS 

Discrete fracture simulations of the hydr at Koongarra, 
Northern Territory, Australia, 17:22661 (R;US) 

Petrophysical and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (computer simu- 
lation on elastic wave propagation), 17:20836 (IA;JP;In 
Japanese) 

Thermal impact on host rock of geologic repository: Final report, 
17:20983 (R;US) 

ROCKY FLATS PLANT 

Analysis of offsite emergency planning zones for the Rocky 
Flats Plant: Maximum credible accident fourth (1988-1991) 
review, 17:21094 (R;US) 

Duct Remediation Program, 17:21125 (R;US) 

Issues evaluation process at Rocky Flats Plant, 17:21124 (R;US) 

Treatment of pond sludge at the Rocky Flats Plant, 17:21100 
(RA;US) 

ROD BUNDLES 

A phenomenological model of the thermal-hydraulics of convec- 
tive boiling during the quenching of hot rod bundles: Part 2, 
Assessment of the model with steady-state and transient 
post-CHF data, 17:21445 (R;US) 

RODS (CONTROL) 

See CONTROL ELEMENTS 
RODS (FUEL) 

See FUEL RODS 
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ROENTGEN (EXPOSURE UNIT) 


ROENTGEN (EXPOSURE UNIT) 
See RADIATION DOSE UNITS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
RADIATION DOSE UNITS 
ROOFS 
Waste Isolation Pilot Plant supplementary roof support system 
underground storage area, Panel 1, Room 1, 17:20994 (R;US) 
ROTATING PLASMA 
Analysis of a dedicated rotation experiment in TFTR, 17:23232 
(R;US) 
Trapped particle dynamics in toroidally rotating plasmas, 
17:23239 (R;US) 
RUBIDIUM 
Resonance ionization of rubidium using sequential diode laser- 
driven transitions, 17:21941 (R;US) 
RUNOFF 
Controlling surface runoff from radiological and mixed waste stor- 
age pits at a US Department of Energy facility, 17:21022 (R;US) 
Statistical methods for estimating storm-runoff loads in the 
Nashville Metropolitan area, Tennessee, 17:22696 (RA;US) 
RURAL AREAS 
Future coal policy, 17:20814 (IA;JP;In Japanese) 
RUTHENIUM 
The effect of chemical additives on the synthesis of ethanol: Fi- 
nal technical report, September 15, 1987—March 15, 1992, 
17:20708 (R;US) 
RUTHENIUM COMPLEXES 
[Fundamental studies in oxidation-reduction in relation to water 
photolysis]: Progress report, November 1, 1990—October 25, 
1991, 17:22012 (R;US) 
RUTHENIUM SULFIDES 
Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1991-— 
February 1992, 17:20742 (R;US) 


S 


S CODES 
Program SIXPAK: A code designed to check double-differential 
correlated data and calculate “equivalent” uncorrelated data, 
17:23416 (R;US) 
SEAM1: Stirling engine analysis RIOS solution, 17:23366 
(CM;US) 
SEDONE: A computer code for simulating tidal-transient, 
17:23382 (CM;US) 
SFACTOR: Computer code for calculating dose equivalent to a 
target organ, 17:23388 (CM;US) 
SIMPLEV: Simplev Electric Vehicle Simulation, 
(CM;US) 
SISAL 1.2: A brief introduction and tutorial, 17:23421 (R;US) 
SUPERDAN-PC: Calculates Danoff factor for spheres, cylinders 
& slabs, 17:23374 (CM;US) 
S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SAFEGUARD REGULATIONS 
Decision of the Council of State on the general regulations for 
the safety of nuclear power plants (395/91) and of a disposal 
facility for reactor waste (398/91), 17:21401 (R;Fl) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Institute for safety technology, 17:23287 (R;FR) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY ANALYSIS 
Certification process of safety analysis and risk management 
computer codes at the Savannah River Site, 17:21595 (R;US) 
SAFETY RODS 
See SCRAM RODS 


17:21809 
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SAINT VINCENT AND THE GRENADINES 

Agreement of 8 January 1992 between the Government of Saint 
Vincent and the Grenadines and the International Atomic En- 
ergy Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons, 
17:21811 (R;XA) 

SAITAMA CYCLOTRON 

See IPCR CYCLOTRON 
SALINE ZONE 

See OIL SHALES 
SALMON 

1992 Columbia River salmon flow measures Options Analy- 
sis/EIS, 17:22718 (R;US) 

1992 Columbia River salmon flow measures Options Analy- 
sis/EIS: Appendices, 17:22719 (R;US) 

Assessment of smolt condition for travel time analysis: Annual 
report 1990, 17:21183 (R;US) 

Augmented fish health monitoring: Completion report, 17:21186 
(R;US) 

Field review of fish habitat improvement projects in the Grande 
Ronde and John Day River Basins of eastern Oregon, 
17:21182 (R;US) 

Idaho habitat/natural production monitoring: Part 1, General 
monitoring subproject: Annual report 1990, 17:21181 (R;US) 

Imprinting hatchery reared salmon and steelhead trout for hom- 
ing 1978-1983: Volume 1, Narrative: Final report of research, 
17:21185 (R;US) 

Umatilla River Basin Anadromous Fish Habitat Enhancement 
Project: Annual report, 1990, 17:21184 (R;US) 

SALT DEPOSITS 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 2, Revision 1.0, 17:20990 (R;US) 

The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21006 (R;FR) 

The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21009 (R;FR) 

The HAW project: demonstration facility for the disposal of high- 
level waste in salt, 17:21006 (R;FR) 

SAMARIUM 148 TARGET 

Charged particles as probes to study entrance channel effects 

in the composite system 'Yb, 17:23106 (R;US) 
SAMARIUM COMPOUNDS 

See also SAMARIUM SULFIDES 

Numerical calculations of electronic structure and optical char- 
acteristics of thulium and samarium monoantimonides, 
17:21975 (IA;SU;In Russian) 

SAMARIUM SULFIDES 

Non-empirical calculations of the samarium monosulfide optical 

characteristics, 17:23168 (IA;SU;in Russian) 
SANDIA LABORATORIES 

A new state of the art Standards facility, 17:22038 (R;US) 

Manufacturing technology: A Sandia Technology Bulletin, May 
1992, 17:21657 (R;US) 

SANITARY LANDFILLS 

Landfill gas: Energy and environmental themes, 17:21153 
(RA;SE) 

Y-12 Centralized Sanitary Landfill 11 Closure/Post Closure Pian 
Revision 2: Environmental Restoration and Waste Manage- 
ment Program, 17:21090 (R;US) 

SAPPHIRE 

Substrate surface effects on the properties of sputter-deposited 

and laser-irradiated films, 17:21818 (R;US) 
SARCOMAS 

See also OSTEOSARCOMAS 

Comparative radiation-induced effects in bone and ocular tissue 
by Ra and Sr exposure to Beagles in lifetime studies, 
17:22884 (RA;US) 

Comparison of bone lesions induced by inhaled ®°SrCi, or 
238PuO., 17:22888 (RA;US) 

Comparison of risk factors for bone cancer induced by inhaled 
%SrClp and 2®PuO,, 17:22883 (RA;US) 

SATELLITES 

Collaborative, remote, in-depth inspection and verification of 

satellites with neutral particle beams, 17:21813 (R;US) 





GPS satellite orbit determination using pseudorange data: ex- 
periments and results, 17:21771 (R;JP) 

Quaternion and euler angles in kinematics, 17:22939 (R;JP;In 
Japanese) 

SAVANNAH RIVER 

Tritium sample analyses in the Savannah River and associated 
waterways following the K-reactor release of December 1991, 
17:21512 (R;US) 

SAVANNAH RIVER PLANT 
Fernald liaison report, August 15, 1952, 17:23301 (R;US) 
Air Pollution Control 

Systematic selection of off-gas treatment at the Savannah River 

Site, 17:21095 (R;US) 
Archaeology 

Annual review of cultural resource investigations by the Savan- 
nah River Archaeological Research Program: Fiscal year 
1991, 17:22632 (R;US) 

Annual review of cultural resource investigations by the Savan- 
nah River Archaeological Research Program, fiscal year 
1990, 17:22631 (R;US) 

Cultural Resources 

Annual review of cultural resource investigations by the Savan- 
nah River Archaeological Research Program, fiscal year 
1990, 17:22631 (R;US) 

Ground Water 

A ground water flow model for the A/M Area of the SRS, 
17:22673 (R;US) 

The Savannah River Plant's Groundwater Monitoring Program: 
Fourth quarterly report, 1986, 17:22648 (R;US) 

L Reactor 

The limnology of L Lake: Results of the L-Lake monitoring pro- 
_ gram, 1986-1989, 17:22731 (R;US) 
Maintenance Facilities 

Reliability Centered Maintenarice for Savannah River Site's in- 


terim waste management facilities: Revision 1, 17:21085 
(R;US) 


t 
Savannah River Site 1992 ALARA goals, 17:21133 (R;US) 
Nuclear Materials Management 
Plutonium coupling: Neutron monitoring, 17:22031 (R;US) 
Personnel Management 


Nuclear instrumentation 

17:22517 (R;US) 
Process Control 
Fiber-optic Raman spectroscopy at the Savannah River Site: 
Uses and techniques, 17:22487 (R;US) 
Production Reactors 
NYX construction progress, 17:21474 (R;US) 
Program Management 
Resource Conservation and Recovery Act (RCRA): Facility In- 
vestigation Program Plan, 17:21087 (R;US) 
Radiation Protection 
Savannah River Site dose control, 17:21132 (R;US) 
Radioactive Waste Facilities 

Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 

Subsurface stratigraphy and structure of A/M area at the Savan- 
nah River Site, Aiken County, South Carolina: Final report, 
17:21088 (R;US) 

Radioactive Waste Management 

Confirming criticality safety of TRU waste with neutron measure- 
ments and risk analyses (U), 17:21111 (RA;US) 

Field measurements and assessment of retrievable-stored TRU 
waste at Savannah River Site, 17:21110 (RA;US) 

High resolution gamma-ray spectrometry of culverts containing 
transuranic waste at the Savannah River Site, 17:21113 
(RA;US) 

Probabilistic risk assessment of drum and culvert containing 
suspect FB-Line TRU waste, 17:21112 (RA;US) 

Processing saltstone from waste streams at the Savannah River 
Plant, 17:20954 (RA;US) 

Remedial Action 

Contaminant pathway analysis and health risk assessment of 

the Metallurgical Laboratory Basin, 17:21053 (R;US) 


responsibilities, Building 777-M, 


SCHEDULES 


Field measurements and assessment of retrievable-stored TRU 
waste at Savannah River Site, 17:21110 (RA;US) 

Record of meeting on December 5, 1990 with Environmental 
Protection Agency, South Carolina Department of Health and 
Environmental Control and Savannah River Site, 17:21039 
(R;US) 

Record of meeting on September 26, 1991 with Environmental 
Protection Agency, South Carolina Department of Health and 
Environmental Control and Savannah River Site, 17:21040 
(R;US) 

Risk Assessment 

Certification process of safety analysis and risk management 
computer codes at the Savannah River Site, 17:21595 (R;US) 

Confirming criticality safety of TRU waste with neutron measure- 
ments and risk analyses (U), 17:21111 (RA;US) 

Field measurements and assessment of retrievable-stored TRU 
waste at Savannah River Site, 17:21110 (RA;US) 

High resolution gamma-ray spectrometry of culverts containing 
transuranic waste at the Savannah River Site, 17:21113 
(RA;US) 

Probabilistic risk assessment of drum and culvert containing 
suspect FB-Line TRU waste, 17:21112 (RA;US) 

Safety Analysis 

Certification process of safety analysis and risk management 

computer codes at the Savannah River Site, 17:21595 (R;US) 
Storage Facilities 

Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 

Waste management units: Savannah River Site, 17:21077 
(R;US) 

Tanks 

Inspection of storage tanks at the Savannah River Site, 

17:21081 (R;US) 
Waste 

Management of groundwater corrective actions at the Savannah 
River Site, 17:22672 (R;US) 

Record of meeting on December 5, 1990 with Environmental 
Protection Agency, South Carolina Department of Health and 
Environmental Control and Savannah River Site, 17:21039 
(R;US) 

Waste management units: Savannah River Site, 17:21077 
(R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SCALAR FIELDS 

Reduced field equations and motion integrals in anisotropic 

space, 17:23001 (R;UA;In Russian) 
SCALAR MESONS 

Scalar and tensor meson production in two-photon collisions, 

17:23032 (RA;DE) 
SCALE MODELS 

Radioactive waste disposal: testing and control for setting of 
plugging and sealing materials in reduced scale models, in 
boreholes or in shaft excavations, 17:21915 (R;FR;In French) 

SCANDIUM 

Account of electronic density deformation at 3d-metal ions des- 
orption from the surface by electric field, 17:22005 (IA;SU;In 
Russian) 

SCANDIUM 41 

Magnetic moment of doubly closed shell +1 nucleon nucleus 

“"Sce(I*=7/2—), 17:23081 (RA;US) 
SCATTERING 

Multiphoton processes in scattering and ionization in an intense 
linearly-polarized radiation field, 17:23136 (R;US) 

[Gamma scattering in condensed matter with high intensity 
Moessbauer radiation], 17:23173 (R;US) 

SCAVENGING (ATMOSPHERIC) 

See WASHOUT 

SCHEDULES 

A simple neural network scheduler for real-time machine task 

scheduling, 17:23403 (R;US) 
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SCHOOL FACILITIES 


SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCLERA 

See EYES 
SCOTLAND 

See UNITED KINGDOM 
SCRAM RODS 

Final design review of boron carbide safety rod, 17:21441 (R;US) 

Substitute safety rods: Physics design and NTG calibration, 
17:21599 (R;US) 

SCRAP 

Project 9536 - HEW - 300 Area: Metals turnings fire hazard, 
17:21000 (R;US) 

Purification of waste uranium for recycle, 17:21028 (R;US) 

Waste measurements at a plutonium facility, 17:21037 (R;US) 

SCREWWORM FLY 

Activity responses of female New World screwworm flies to 
swormiure-4 in the laboratory, 17:22785 (RA;XA) 

Development of an odour-baited insecticidal target system for 
the suppression of adults of the new world screwworm fly: Fi- 
nal report for the period 15 April 1991 - 31 January 1992, 
17:22783 (R;XA) 

Electroantennographic responses of New World screwworm to 
components of swormiure-4 and related compounds, 
17:22784 (RA;XA) 

Odour-baited targets to control New World screwworm: A pre- 
liminary field study in Mexico, 17:22788 (RA;XA) 

Responses of female New World screwworm flies to coloured 
targets in the laboratory, 17:22786 (RA;XA) 

Studies of the behaviour of New World screwworm flies in the 
field in Libya in support of the development of an adult sup- 
pression system, 17:22789 (RA;XA) 

SEA BED 

Circulation and exchange at the continental shelf and slope 
SEEP-2: Final report, May 1, 1989-December 31, 1991, 
17:22720 (R;US) 

Scientific research into the marine geology and geophysics off 
antarctica.: Preliminary report on the marine geology and 
geophysical survey in the Scott basin, 17:20850 (IA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate rock reservoir, 17:22911 (iA;JP;In 
Japanese) 

SEALING MATERIALS 

Conclusions, 17:21243 (RA;US) 

Failure and degradation modes of sealants for insulating glaz- 
ings, 17:21753 (RA;US) 


Radioactive waste disposal: testing and control for setting of 


plugging and sealing materials in reduced scale models, in 
boreholes or in shaft excavations, 17:21915 (R;FR;In French) 
SEALS 
Evaluation of RF seals for resonant cavity applications, 
17:22265 (RA;US) 
WIPP small scale seal performance tests: Status and impacts, 
17:21057 (R;US) 
SEAS 
See also BALTIC SEA 
Basic reserach for environmental data in the arctic regions.: 
Collaborative R and D with private companies, 17:20849 
(IA;JP;In Japanese) 
Surface geochemical prospecting.: Development for marine 
geochemical survey system, 17:20825 (IA;JP;in Japanese) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY VIOLATIONS 
An analysis of human intelligence losses from a secure informa- 
tion system, 17:23449 (R;US) 
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SEDIMENTARY BASINS 

Record of TRC’s (Technology Research Center of Japan Na- 
tional Oil Corporation) activities in the fiscal year 1990, 
17:20822 (I;JP;ln Japanese) 

Scientific research into the margine geology and geophysics off 
antarctica.: Marine geology and geophysical study off the En- 
derby land, 17:20851 (IA;JP;in Japanese) 

Simulation for integration of oil generation migration and accu- 
mulation.: Development of a basin analysis system, 17:20824 
(IA;JP;iIn Japanese) 

Tectonic history of sedimentary basins (large-scale R and D), 
17:22909 (IA;JP;in Japanese) 

SEDIMENTATION 

SEDONE: A computer code for simulating tidal-transient, 
17:23382 (CM;US) 

Some aspects of modelling dispersion and deposition in the 
context of probabilistic consequence assessment, 17:22564 
(RA;FR) 

SEDIMENTS 

Availability of sediment-bound mercury for methylation and 
bioaccumulation in a mercury-contaminated aquatic system - 
A corral study, 17:22708 (RA;US) 

Cesium-137: A tracer for material transport from arctic tundra 
into lakes?, 17:22713 (RA;US) 

Comparison of contaminant concentrations on surface sedi- 
ments and in surface water in White Oak Creek Embayment, 
17:22692 (RA;US) 

Determination of sediment accumulation and mixing rates using 
137Cs and 2!°Pb in Watts Bar Reservoir, 17:22693 (RA;US) 

Development of a GIS based synthetic watershed sediment 
routing model, 17:22689 (RA;US) 

Heavy metal contamination in TIMS Branch sediments, 
17:22659 (R;US) 

Patterns of sediment accumulation in Watts Bar Reservoir 
based on 'S’Cesium, 17:22694 (RA;US) 

Surface water hydrology for a contaminated forested watershed, 
17:22701 (RA;US) 

The sensitivity of seismic responses to gas hydrates, 17:20908 
(R;US) 

Transport of contaminated sediment during floods in White Oak 
Creek near Oak Ridge, Tennessee, 17:22691 (RA;US) 

Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 

SEISMIC P WAVES 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (Preliminary reserach on PSP 
method)), 17:20840 (IA;JP;in Japanese) 

SEISMIC S WAVES 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (Preliminary reserach on PSP 
method)), 17:20840 (IA;JP;in Japanese) 

SEISMIC SURVEYS 

Development of geophysical exploration methods for areas with 
complex topography and geology.: Development of seismic 
methods, 17:20828 (IA;JP;in Japanese) 

Acoustics 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Anisotropy 
Study on fracture detection, 17:22481 (IA;JP;In Japanese) 


Conversion 
Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;in Japanese) 
Data Analysis 
Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;In Japanese) 





Data Processing 
Petrophysical and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (computer simu- 
lation on elastic wave propagation), 17:20836 (IA;JP;In 


Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

Earthquake Foci 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;ln Japanese) 

Elasticity 

Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;In Japanese) 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;in Japanese) 

Field Tests 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Filters 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Geologic Structures 
Study on fracture detection, 17:22481 (IA;JP;in Japanese) 
Geophysical Surveys 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;In Japanese) 

Impedance 
Application of geophysical methods to reservoir characteriza- 


tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;in 
Japanese) 
Microearthquakes 
Verification survey on geothermal exploration technologies.: De- 


velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;In Japanese) 
Noise 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;ln Japanese) 

Oll Wells 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;In Japanese) 

Petroleum Deposits 

Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;in Japanese) 

Por 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;In Japanese) 

Programming 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;In Japanese) 

Reflection 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;in Japanese) 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;in Japanese) 
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Resolution 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Rocks 
Study on fracture detection, 17:22481 (IA;JP;In Japanese) 
Seismic P Waves 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;in Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;in Japanese) 

Seismic S Waves 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;in Japanese) 

Development of geophysical exploration methods for areas with 
compiex topography and .| 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;in Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;In Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

Seismic Waves 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;in Japanese) 

Study on fracture detection, 17:22481 (IA;JP;in Japanese) 

Surfaces 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;in Japanese) 

Three-Dimensional Caiculations 

Application of geophysical methods to reservoir characteriza- 
tion.: High resolution 3D seismic survey, 17:20842 (IA;JP;In 
Japanese) 

Development of geophysical exploration methods for areas with 
compiex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;In Japanese) 

Tomography ; ; 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;in Japanese) 

Transducers 

Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;in Japanese) 

Travelling Waves 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (data processing 
of elastic waves), 17:20837 (IA;JP;In Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

Underground 

Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;in Japanese) 

Wave Propagation 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

Verification survey on geothermal exploration technologies.: De- 
velopment of fracturing type reservoir bed exploration 
methods, 17:21254 (IA;JP;in Japanese) 

SEISMIC WAVES 
See also SEISMIC P WAVES 
SEISMIC S WAVES 
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SEISMIC WAVES 


Application of geophysical methods to reservoir characteriza- 
tion.: P wave and S wave vertical seismic profiling, 17:20832 
(IA;JP;In Japanese) 

Application to geophysical methods to reservoir characteriza- 
tion.: Case study in Amarume oil field, Yamagata, Japan, 
17:20833 (IA;JP;in Japanese) 

Differences in coupling between chemical and nuclear explo- 
sions, 17:22527 (R;US) 

Petrophysics and elastic wave seismic technique for evaluatoin 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (Inpedance and internal velocity in- 
version)), 17:20839 (IA;JP;in Japanese) 

Study on amplitude variation with offset (AVO) (large-scale R 
and D), 17:22482 (IA;JP;In Japanese) 

Study on fracture detection, 17:22481 (IA;JP;in Japanese) 

SELENATES 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, December 2, 1991-March 1, 1992, 
17:20798 (R;US) 

SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 

Development and application of photosensitive device systems to 
studies of biological and organic materials: Third year progress 
report, January 1, 1992—December 31, 1992, 17:21910 (R;US) 

SEMICONDUCTOR MATERIALS 

A transient thermodynamic model for track formation in amor- 
phous semi-conductors: a possible mechanism, 17:21617 
(R;FR) 

SEMILEPTONIC DECAY 

Results from beam tests of MEGA's low-mass, high-rate cylin- 

drical MWPCs, 17:22470 (R;US) 
SEPARATION EQUIPMENT 

See also INERTIAL SEPARATORS 

Development of an electrochemical hydrogen separation de- 
vice, 17:21146 (RA;US) 

Development of fuel cell power generation technique.: State of 
development of solid electrolyte fuel cells, 17:21703 (IA;JP;In 
Japanese) 

SEPARATION PROCESSES 
See also CHROMATOGRAPHY 
LEACHING 

METC in-house membrane program, 17:20684 (RA;US) 

Memoranda for the File: Technical Department, Part 2, Book 15, 
17:21483 (R;US) 

Memoranda for the file, Technical Department: Part 1, Book 14, 
17:21482 (R;US) 

SEQUESTRENE 

See EDTA 

SEWAGE 

See also SEWAGE SLUDGE 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: Low- 
concentration waste water pilot plant, 17:21161 (IA;JP;In 
Japanese) 

SEWAGE SLUDGE 

Radioactivity of sludge in Finland in 1988-1990: Supplement 5 

to Annual Report SYUK-A89, 17:22662 (R;Fl) 
SHADING 

Computer simulation of shading and blocking: Discussion of ac- 

curacy and recommendations, 17:21217 (R;US) 
SHALE OIL 

Oil vapor coking kinetics over oxidized Colorado oil shale, 

17:20929 (R;US) 
SHAPED CHARGES 

Calculation of a shaped charge jet using MESA-2D and MESA 

3-D hydrodynamic computer codes, 17:22507 (R;US) 
SHEAR 

A model for the interfacial shear in vertical, adiabatic, annular- 

mist flow, 17:21329 (R;US) 
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SHEAR WAVES (SEISMIC) 
See SEISMIC S WAVES 
SHEATHING 
See CANNING 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
See also INTERACTING BOSON MODEL 
Excitation of 1p-1h stretched states with the (p,n) reaction as a 
test of shell-model calculations, 17:23074 (RA;US) 
Optical potential with two-nucleon correlations, 
(RA;US) 
Pair approximation in the nuclear shell model, 17:23087 (RA;US) 
Recent and future applications of the shell model in the contin- 
uum, 17:23078 (RA;US) 
Shell model truncation schemes for rotational nuclei, 17:23079 
(RA;US) 
SHELLS 
NIKES3D: Static & dynamic response of 3d solids, 17:23358 
(CM;US) 
SHIELDING 
Graphical-based construction of combinatorial geometries for ra- 
diation transport and shielding applications, 17:23129 (R;US) 
The horizon for advanced reactor shielding technology: Sunrise 
or sunset?, 17:21433 (R;US) 
SHIP PROPULSION REACTORS 
Development of analysis code for thermal hydro-dynamics of 
marine reactor under multi-dimensional ship motions, 
RETRAN-02/GRAV: improvement of RETRAN-02 and experi- 
mental analyses, 17:21386 (R;JP) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES 
Improved method for simulating supersonic flow past a wedge 
shaped body, 17:22046 (R;JP;in Japanese) 
SHORT ROTATION CULTIVATION 
Carbon storage and recycling in short-rotation energy crops, 
17:21173 (RA;SE) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
An engineering design study of detector deformation limits in the 
SSC SDC-detector, 17:22477 (R;US) 
Calorimeter design for KEK B-factory, 17:22461 (RA;JP) 
Finite element analysis of the SDC barrel and endcap calorime- 
ters, 17:22432 (R;US) 
Harvard participation in the UA1 experiment, 17:22442 (R;US) 
High Energy Accelerator and Colliding Beam User Group: 
Progress report, March 1, 1992—October 31, 1992, 17:22980 
(R;US) 
Performance of the CLEO II Csl calorimeter, 17:22462 (RA;JP) 
R & D program for hadron calorimetry for the Superconducting 
Super Collider: [Final] report, September 1, 1988—June 30, 
1990, 17:22444 (R;US) 
Recent developments in silicon calorimetry, 17:22443 (R;US) 
Recent results form CLEO | and a glance at CLEO Il data, 
17:23050 (RA;US) 
Research in elementary particle physics: Research report, 
February 2, 1981—January 31, 1992, 17:22975 (R;US) 
SDC Detector foundation requirements, 17:22478 (R;US) 
Simulation of hanging file experiments with CALORS89, 
17:22433 (R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
BDD-I: An electron and proton dosimeter on the global position- 
ing system: Final report, 17:22955 (R;US) 
Development of CMOS front-end electronics for silicon strip de- 
tector, 17:22459 (RA;JP) 
Development of double sided silicon strip detectors, 17:22455 
(RA;JP) 
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Performance of the Mark II silicon strip vertex detector at the 
Stanford Linear Collider, 17:22457 (RA;JP) 

Silicon micro vertex detector for the KEK B-factory, 17:22456 
(RA;JP) 

The use of the signal current pulse shape to study the internal 
electric field profile and trapping effects in neutron damaged 
silicon detectors, 17:22480 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 
The superspace gauging of (2,0) non-linear sigma-models in the 
presence of torsion, 17:22996 (R;XA) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGNALS 

Spectrum-transformed sequential testing method for signal vali- 

dation applications, 17:21446 (R;US) 
SILICA 

See SILICON OXIDES 

Mechanisms for the retardation of uranium (VI) migration, 
17:22666 (R;US) 

SILICON 

Determination and comparison of the efficiency of solar cells 
with and without light ing: Final report of the BEW 
project EF-REN(88)046, 17:21195 (R;CH;In German) 

In situ TEM studies of the effect of misfit strain on the kinetics of 
Si; _,Gex solid phase epitaxy: Temperature calibration and 
surface effects, 17:21905 (R;US) 

Materials science in solar cell development, 17:21194 (R;US) 

Muttilayer mirror technology, 17:21849 (R;US) 

The auto-oscilaltions of temperature and defect density in im- 
pure crystals under irradiation, 17:23135 (R;UA;in Russian) 

SILICON CARBIDES 

Characterization of undoped and doped amorphous silicon car- 
bide, 17:21914 (R;IT) 

Microwave joining of silicon carbide using several different ap- 
proaches, 17:21891 (R;US) 

Thermal/chemical degradation of ceramic candle fitter materials, 
17:20683 (RA;US) 

SILICON COMPOUNDS 
See also SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 

SILICON NITRIDES 

Characterization of sintered reaction-bonded silicon nitride pro- 
cessed by microwave heating, 17:21859 (R;US) 

Creep and slow crack growth mechanisms related to macro- 
scopic creep behaviour of a silicon nitride ceramic at elevated 
temperatures, 17:21864 (R;US) 

Effect of bending on the room-temperature tensile strengths of 
structural ceramics, 17:21865 (R;US) 

Effect of surface modifications on the properties of silicon nitride 
ceramics, 17:21862 (R;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 

High temperature mechanical properties of ceramics: Final 
technical report, 1977—1986, 17:21867 (R;US) 

Optically induced nitrogen dangling-bonds in amorphous hydro- 
genated silicon nitride thin films, 17:21929 (R;US) 

ThermaVchemical stability of ceramic cross-flow filter materials, 
17:20682 (RA;US) 

SILICON OXIDES 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—December 1991, 17:20738 
(RUS) 

‘ogen separation by ceramic membranes in coal gasifica- 
tion, 17:20701 (RA;US) 

lon channeling and spectroscopic ellipsometry examinations of 
thin-film SiO./epi-Si structures, 17:21861 (R;US) 
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The effect of chemical additives on the synthesis of ethanol: Fi- 
nal technical report, September 15, 1987—March 15, 1992, 
17:20708 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Determination and comparison of the efficiency of solar cells 
with and without light trapping: Final report of the BEW 
project EF-REN(88)046, 17:21195 (R;CH;In German) 

Perspective on photovoltaic amorphous silicon, 17:21690 (R;US) 

SILICONES 

Development of a silicone transfer molding compound: Final re- 

port, 17:21785 (R;US) 
SILOXANES 

See also SILICONES 

Bridged polysilsesquioxanes: A novel class of hybrid organic- 
inorganic materials, 17:22011 (R;US) 

Molecular weight dependence of domain structure in silica- 
siloxane molecular composites, 17:21930 (R;US) 

SILVER 

Application experience and field performance of silvered poly- 
mer reflectors, 17:21244 (R;US) 

Calculation of the 4-d metal ultraviolet photoelectron spectra, 
17:23166 (IA;SU;in Russian) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 1, October-December 1991, 17:20797 
(R;US) 

Mediated electrochemical hazardous waste destruction: Revi- 
sion 1, 17:21066 (R;US) 

Silver recovery system data, 17:21791 (R;US) 

SILVER 102 

Dependence of the M1-transition probability on the mutual ori- 
entation of the unpaired nucleon angular moments in the 
odd-odd nuclei, 17:23101 (R;UA;In Russian) 

SILVER 104 

Dependence of the M1-transition probability on the mutual ori- 
entation of the unpaired nucleon angular moments in the 
odd-odd nuclei, 17:23101 (R;UA;in Russian) 

SILVER 106 

Dependence of the M1-transition probability on the mutual ori- 
entation of the unpaired nucleon angular moments in the 
edd-odd nuclei, 17:23101 (R;UA;In Russian) 

SILVER OXIDES 
Are complex silver oxides new high temperature superconduc- 
tors?, 17:21875 (IA;SU;In Russian) 
SILVER SULFIDES 
Silver recovery system data, 17:21791 (R;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATION 

See also COMPUTERIZED SIMULATION 

Advanced reservoir evaluation technology.: Numerical modeling 
of naturally fractured reservoirs, 17:20848 (IA;JP;in Japanese) 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test in an 
heavy oil reservoir, 17:20867 (IA;JP;in Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sedimentary simulation model for reservoir 
rocks, 17:20823 (IA;JP;In Japanese) 

SIMULATORS 

See also REACTOR SIMULATORS 

Development of reservoir simulation models, 17:20844 (IA;JP;In 
Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process under high temperature and high pressure for whole 
core, 17:20847 (IA;JP;in Japanese) 

SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SITE REHABILITATION 

See REMEDIAL ACTION 
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Survey on promotion of geothermal development, 17:21252 
(IA;JP;in Japanese) 
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SIZEWELL NUCLEAR POWER STATION B 

See SIZEWELL-B REACTOR 

SIZEWELL-B REACTOR 

Analysis of Semiscale test S-LH-1 using RELAP5S/MOD2, 
17:21580 (R;US) 

Analysis of semiscale test S-LH-2 using RELAP5/MOD2, 
17:21581 (R;US) 

Application of the RELAP5/MOD2 code to the LOFT tests L3-5 
and L3-6, 17:21576 (R;US) 

SKELETAL DISEASES 

See also OSTEOSARCOMAS 

Bone tumors and myeloproliferative diseases in 224-radium 
treated patients, 17:22894 (RA;US) 

SKELETON 

Comparative radiation-induced effects in bone and ocular tissue 
by 22Ra and Sr exposure to Beagles in lifetime studies, 
17:22884 (RA;US) 

Comparison of bone lesions induced by inhaled ®°SrCl, or 
238PuO., 17:22888 (RA;US) 

Examination of thick-section confocal microscopy as a tool for 
the histomorphometric analysis of bone, 17:22892 (RA;US) 

Occurrence of bone cancer among young adult Beagles given 
239Pu, 17:22887 (RA;US) 

Physicochemical interactions and tumor induction in bones by 
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The distribution of trabecular and cortical bone tissue and fatty 
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17:22896 (RA;US) 

The influence of age at time of exposure to 2°°Pu or °Ra on 
retention, distribution, survival and tumor induction in Bea- 
gles, 17:22882 (RA;US) 

SLABS 

Influence of subslab aggregate permeability on subsiab ventila- 
tion performance: Final report, 17:21714 (R;US) 

SUPERDAN-PC: Calculates Danoff factor for spheres, cylinders 
& slabs, 17:23374 (CM;US) 

SLAGS 

Coal ash behavior in reducing environments, 17:20782 (RA;US) 

Gasification ash and slag, 17:20781 (RA;US) 

Properties of slag concrete for low-level waste containment, 
17:21078 (R;US) 

SLC 

See STANFORD LINEAR COLLIDER 
SLOT OVENS 

See COKE OVENS 
SLUDGES 

See also SEWAGE SLUDGE 

Cement solidification of low-level radioactive sludge at the West 
Valley Demonstration Project, 17:21101 (RA;US) 

Cement solidification systems at Los Alamos National Labora- 
tory, 17:20956 (RA;US) 

DOE perspectives, 17:21097 (RA;US) 

Diffusion plant sludge storage problems at the Portsmouth 
Gaseous Diffusion Plant, 17:20958 (RA;US) 

Emergency avoidance solidification campaign at ORNL, 
17:20957 (RA;US) 

Group 2. Grouting, 17:21106 (RA;US) 

Group 3. Operations and certification, 17:21107 (RA;US) 

Group 4. Containment, 17:21108 (RA;US) 

Group 5. Treatment of off-spec products, 17:21109 (RA;US) 

Grout treatment facilities at DOE and other plants: Scope and 
objectives of the workshop, 17:21096 (RA;US) 

Mixed waste sludge issue at the K-25 site, 17:21098 (RA;US) 

Processing saltstone from waste streams at the Savannah River 
Plant, 17:20954 (RA;US) 

Studies on the solidification of low-level radioactive wastes in 
cement at INEL, 17:20955 (RA;US) 

The Hanford grout treatment facility, 17:21099 (RA;US) 

The proposed fixation of sludge in cement at the Feed Materials 
Production Center, 17:21102 (RA;US) 


Treatment of pond sludge at the Rocky Flats Plant, 17:21100 
(RA;US) 
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SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SNAILS 
Snail growth in Oak Ridge streams: Seasonal patterns and dif- 
ferences between streams, 17:22704 (RA;US) 
SNAKE RIVER PLAIN 
1992 Columbia River salmon flow measures Options Analy- 
sis/EIS, 17:22718 (R;US) 
1992 Columbia River salmon flow measures Options Analy- 
sis/EIS: Appendices, 17:22719 (R;US) 
SNG PROCESSES 
Assessment of coal hydrogasification.: Assessment of coal hy- 
drogasification, 17:21176 (IA;JP) 
SODIUM ALLOYS 
Boiling behavior of sodium-potassium alloy in a bench-scale so- 
lar receiver, 17:21218 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM SULFATES 
Integrated dry NO,/SO2 emissions control system: Quarterly re- 
port No. 3, July 1-September 30, 1991, 17:20796 (R;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM SULFATES 
Thermal storage media, 17:21248 (RA;US) 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOIL-STRUCTURE INTERACTIONS 
Soil-structure interaction effects for laterally excited liquid-tank 
system, 17:21516 (R;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 
Assessment of nitrate export from a high elevation watershed, 
17:22610 (RA;US) 
Beta-Minus Decay Radioisotopes 
Study of the distribution of contamination density with long-lived 
radionuclides at the village Polesskoe, 17:22655 (R;UA;In 
Russian) 
Cesium 137 
Study of the distribution of contamination density with long-lived 
radionuclides at the village Polesskoe, 17:22655 (R;UA;In 
Russian) 
Contamination 
Mobile instrumentation platform and robotic accessory for real- 
time screening of hazardous waste, 17:22652 (R;US) 
Mobility of '2°| in buried waste, 17:20996 (R;US) 
Preliminary characterization of the F-Area Railroad Crosstie Pile 
at the Savannah River Site: Revision 1, 17:21089 (R;US) 
Soil borings and assessment: Y-12 Plant USTs 2334-U and 
2335-U (ID 0-730168): Volume 2, 17:22677 (R;US) 
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terization of hazardous waste sites, 17:22611 (RA;US) 
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International technology transfer to support the environmental 
restoration needs of the DOE complex, 17:21127 (R;US) 
Uranium in soils integrated demonstration: 1992 update, 
17:21025 (R;US) 
Gamma Radiation 
Investigation of zones with increased ground surface gamma ra- 
diation, 17:22650 (IA;SU;in Russian) 
Gas Analysis 
Soil gas surveys at selected potential waste sites at the Savan- 
nah River Plant, 17:22633 (R;US) 
Geology 
Process for selecting a soil column disposal site to receive 
treated effluent containing tritium, 17:21076 (R;US) 
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Field-scale experiments on 3-dimensional multi-region transport 

of tracers at Melton Branch, 17:22626 (RA;US) 
Hydrology 

Process for selecting a soil column disposal site to receive 

treated effluent containing tritium, 17:21076 (R;US) 
Investigations 

Soil borings and assessment: Y-12 Plant USTs 2334-U and 

2335-U (ID 0-730168): Volume 2, 17:22677 (R;US) 
Monitoring 

Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 

Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 

Morphology 

Computer-assisted Morphology of Soils: CAMS, 17:22624 

(RA;US) 
Ph Value 

The geological, geochemical, topographical and hydrogeologi- 
cal characteristics of the Broubster natural analogue site, 
Caithness, 17:21007 (R;FR) 

Pollution Control 

Dynamic Underground Stripping Demonstration Project: Interim 

progress report, 1991, 17:22663 (R;US) 
Quantitative Chemical Analysis 

Remote, real-time analysis of hazardous wastes through laser 
ablation-inductively coupled plasma atomic emission spec- 
trometry, 17:21119 (R;US) 

Radioactivity 

Hot spots, 17:22582 (IA;SU;In Russian) 

Surface water self-decontamination mechanisms in water reser- 
voirs after the Chernobyl accident, 17:22651 (IA;SU;In 
Russian) 

Radionuclide Migration 

Evaluation of potential hazard exposure resulting from DOE 
waste treatment and disposal at Rollins Environmental Ser- 
vices, Baton Rouge, LA, 17:20966 (R;US) 

Redox Potential 

The geological, geochemical, topographical and hydrogeologi- 
cal characteristics of the Broubster natural analogue site, 
Caithness, 17:21007 (R;FR) 

Remedial Action 

Corrective Action Plan for underground storage tanks 1219-U, 
1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1: Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 17:22675 (R;US) 

Sampling 

Characterization recommendations for waste sites at the Savan- 
nah River Plant, 17:20998 (R;US) 

Resource Conservation and Recovery Act (RCRA): Facility In- 
vestigation Program Plan, 17:21087 (R;US) 

Robotic soil sampler for hazardous waste clean up, 17:22034 
(R;US) 

Soil assessment: Y-12 Plant USTs 2334-U and 2335-U (ID 0- 
730168): Volume 1, 17:22676 (R;US) 

Soil/backfill assessment: Y-12 Plant USTs 2334-U and 2335-U 
(ID 0-730168): Volume 3, 17:22678 (R;US) 

Vitrification 

Steady-state analysis of the fate of volatile contaminants during 

In situ Vitrification, 17:21047 (R;US) 
SOLAR ARCHITECTURE 

An approach to integrating passive cooling devices in buildings, 
17:21746 (RA;FR) 

Heat attenuation as a mean to limit cooling load and improve 
comfort, 17:21735 (RA;FR) 

Passive cooling design support and tools, 17:21747 (RA;FR) 

Reference climate for Ispra (Italy): Dynamic simulation of local 
climate, 17:21723 (R;IT;In Italian) 

Solar building study. Final report: Copper Beech, Lianishen, 
Cardiff, 17:21228 (R;GB) 

Solar building study: summary report: Solar cottage, 17:21226 
(R;GB) 

Solar control techniques, 17:21734 (RA;FR) 
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Thermal comfort, 17:21729 (RA;FR) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Development of commercialization technology of the photo- 
voltaic power generation system.: Research to make the 
manufacturing technique of amorphous solar cells practical 
use (high quality manufacturing technique and high integra- 
tion technique), 17:21198 (IA;JP;in Japanese) 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment to make new type solar cells practical (high purity 
substrate manufacturing technique and high purity raw silicon 
manufacturing technique), 17:21197 (IA;JP;in Japanese) 

Development of commercialization technology of the photo- 
voltaic power generation system.: Research to make the 
manufacturing technique of amorphous solar cells practical 
use (high quality manufacturing technique and high integra- 
tion technique), 17:21198 (IA;JP;In Japanese) 

Development of commercialization technology of the 
photovoltaic power generation system.: Research and devel- 
opment to make new type solar cells practical (high purity 
substrate manufacturing technique and high purity raw silicon 
manufacturing technique), 17:21197 (IA;JP;in Japanese) 

Materials science in solar cell development, 17:21194 (R;US) 

NREL PV AR&D 11th review meeting, May 13-15, 1992, Denver 
Marriott City Center, Denver, Colorado: Photovoltaic Ad- 
vanced Research and Development Project, 17:21200 (R;US) 

Photovoltaic Subcontract Program, FY 1991: Annual report, 
[October 1, 1990-September 30, 1991], 17:21205 (R;US) 

SOLAR COLLECTORS 

See also UNGLAZED SOLAR COLLECTORS 

Collector and window glazings, 17:21240 (RA;US) 

Development of commercialization technology of the industrial 
use solar system.: Research of elementary technology (de- 
velopment of highly efficient and low cost type solar energy 
collector for medium temperature), 17:21223 (IA;JP;in Japan- 
ese) 

SOLAR CONCENTRATORS 

Outdoor testing of advanced optical materials for solar thermal 
electric applications, 17:21247 (R;US) 

Uniform flux dish concentrators for photovoltaic application, 
17:21246 (R;US) 

SOLAR CONTROL FILMS 

Conclusions, 17:21243 (RA;US) 

Stability and durability of electrochromic switching films for glaz- 
ings, 17:21233 (RA;US) 

SOLAR DOMESTIC WATER HEATING 

See SOLAR WATER HEATING 

SOLAR ENERGY 

Experience with solar systems: Results of a survey of communi- 
ties, 17:21249 (R;CH;in German) 

NEDO solar technology subcommittee (11th business reporting 
conference), 17:21196 (I;JP;in Japanese) 

Solar control techniques, 17:21734 (RA;FR) 

Solar driven refrigerator and hotplate, 17:21219 (R;DK;in Danish) 

SOLAR ENERGY CONVERSION 

See also SOLAR THERMAL CONVERSION 

Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 

SOLAR EQUIPMENT 

See also HELIOSTATS 

PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR CONCENTRATORS 
SOLAR FURNACES 
SOLAR HEATING SYSTEMS 
SPECTRALLY SELECTIVE SURFACES 
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SOLAR EQUIPMENT 


Aging modes of glass in windows and solar systems, 17:21241 
(RA;US) 

Examination of modern installation and cabling techniques for 
solar modules: final report, 17:21209 (R;CH;In German) 

SOLAR FURNACES 

Solar synthesis of advanced materials: A solar industrial pro- 

gram initiative, 17:21235 (R;US) 
SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Development of commercialization technology of the industrial 
use solar system.: Research of elementary technology (de- 
velopment of highly efficient and low cost type solar energy 
collector for medium temperature), 17:21223 (IA;JP;in Japan- 
ese) 

Modelling components for solar air heating systems: Phase 1: 
system description and inventory of physical models, 
17:21222 (R;CH;In German) 

SOLAR NEUTRINOS 

Particle physics confronts the solar neutrino problem, 17:23057 
(R;US) 

Solar neutrinos: Theoretical status, 17:23060 (R;US) 

Solar neutrinos: theory vs experiment, 17:23058 (R;US) 

SOLAR RADIATION 
Solar control techniques, 17:21734 (RA;FR) 
SOLAR RECEIVERS 

Boiling behavior of sodium-potassium alloy in a bench-scale so- 

lar receiver, 17:21218 (R;US) 
SOLAR THERMAL CONVERSION 

Market potential for solar thermal energy supply systems in the 
United States industrial and commercial sectors: 1990-2030: 
Final report, 17:21192 (R;US) 

Solar thermal energy: Viable energy technology for today and 
tomorrow, 17:21193 (R;US) 

SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 

SOLAR WATER HEATING 

Development of an in-situ short-term test procedure for solar do- 
mestic hot water systems, 17:21221 (R;CH) 

Measurement of yield in relation to a solar heating system: 
Bornholm’s Folk High School, 17:21234 (1;DK;In Danish) 

Opportunities for utility involvement with solar domestic hot wa- 
ter, 17:21236 (R;US) 

SOLENOIDS 

Characterization of field errors of layer wound short solenoids, 

17:22310 (RA;US) 
SOLID CLUSTERS 

The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, August 1, 1991—-March 31, 1992, 
17:21963 (R;US) 

SOLID ELECTROLYTE FUEL CELLS 

Development of fuel cell power generation technique.: State of 
development of solid electrolyte fuel cells, 17:21703 (IA;JP;In 
Japanese) 

Solid oxide fuel cell systems study, 17:21707 (R;FR) 

SOLID FUELS 

See also MIXED OXIDE FUELS 

Swept frequency type of ultrasonic inspection method for liner- 
propellant separations of solid motors, 17:21770 (R;JP;In 
Japanese) 

SOLID SOLUTIONS 

Mechanism of exhausting of two-component solid solutions un- 

der irradiation, 17:22014 (IA;SU;in Russian) 
SOLID STATE PHYSICS 

Electronic states in systems of reduced dimensionality: 
Progress report, September 15, 1991—September 14, 1992, 
17:23152 (R;US) 

SOLID WASTES 
See also SCRAP 
WOOD WASTES 

H.E.W. -300 Area - Metal turnings - Fire hazard, 17:20999 (R;US) 

Laser decontamination: A new strategy for facility decommis- 
sioning, 17:21029 (R;US) 
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SOLIDS 

Conference on quantum chemistry of solids: Summaries of re- 
ports, 17:21966 (I;SU;In Russian) 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Final report, 17:22490 (R;US) 

NIKESD: Static & dynamic response of 3d solids, 17:23358 
(CM;US) 

The metered delivery of solids into pressure: A radically new 
machine concept, 17:22028 (R;US) 

SOLIDS FLOW 

A single particle friction cell for measuring contact frictional 
properties of granular materials, 17:20806 (R;US) 

Numerical simulation of inclined chute flows of monodisperse, 
inelastic, frictional spheres, 17:20807 (R;US) 

[Study of flow properties of wet solids using laser induced pho- 
tochemical anemometry]: Quarterly technical progress report, 
April-June 1991, 17:20775 (R;US) 

SOLUTES 

Effects of flowpath variation on the hydrogeochemical response 
of Walker Branch Watershed to storms, 17:22690 (RA;US) 

Intermediate-scale experiments on 1-dimensional multi-region 
transport of tracers at Melton Branch, 17:22625 (RA;US) 

The effects of flow through highly porous adsorbents on absorp- 
tion rates with favorable (nonlinear) isotherms, 17:21940 
(R;US) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Enhanced oil recovery.: Mobility control, 17:20869 (IA;JP;In 
Japanese) 

SONDES 

See PROBES 
SONIC MEASUREMENTS 

See ACOUSTIC MEASUREMENTS 
SORBENT INJECTION PROCESSES 

Calcium oxide process for the bulk removal of carbon dioxide, 
17:20664 (RA;US) 

Comparative study of the reactions of metal oxides with SO 
and H2S, 17:20689 (RA;US) 

Synergistic capture mechanisms for alkali and sulfur species 
from combustion: Quarterly report No. 4, June 1991—August 
1991, 17:20733 (R;US) 

Vortex™ fluidized-bed technology applied to gasification, 
17:20676 (RA;US) 

SORPTION 

Mechanisms for the retardation of uranium (VI) migration, 

17:22666 (R;US) 
SOURCE ROCKS 

Simulation for integration of oil generation migration and accu- 
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Hierarchical heterogeneous symbolic control: Lessons learned 
from TEXSYS, 17:23320 (RA;US) 

Principal axis misalignment control for deconing of spinning 
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See STAINLESS STEELS 
STAINLESS STEEL-303 

High pressure supercritical carbon dioxide efficiency in remov- 
ing hydrocarbons machine coolants from metal coupons and 
components parts, 17:22036 (R;US) 

STAINLESS STEEL-304 
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terial evaluations: Task 8, Observe, reduce and review test 
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1.8, ASME Code certification testing, 17:21296 (R;US) 
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STRUCTURES (BUILDINGS) 
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Integrated dry NO,/SO. emissions control system: Quarterly re- 
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SUPER PHENIX REACTOR 
French development program on fuel cycle, 17:21618 (R;FR) 





SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CABLES 

Cold weld analysis in SSC strand and cable, 17:22403 (R;US) 

Eddy current inspection of superconducting cable during manu- 
facturing, 17:22397 (R;US) 

Summary of the performance of superconducting cable pro- 
duced for the Accelerator System String Test program, 
17:22390 (R;US) 

SUPERCONDUCTING CAVITY RESONATORS 

A numerical study of superconducting cavity components, 
17:22254 (RA;US) 

Application of rf superconductivity to high-brightness ion beam 
accelerators, 17:22250 (RA;US) 

Degradation of niobium superconducting RF cavities during 
cooling time, 17:22302 (RA;US) 

Design and application possibilities of superconducting radio- 
frequency quadrupoles, 17:22256 (RA;US) 

Experimental results in superconducting niobium resonators for 
high-brightness ion beam acceleration, 17:22251 (RA;US) 

First tests of a superconducting RFQ structure, 17:22249 (RA;US) 

MACSE: Accelerating electrons at Saclay with superconducting 
cavities, 17:22267 (RA;US) 

Radio frequency superconducting structures development labo- 
ratory capability at Los Alamos National Laboratory, 17:22253 
(RA;US) 

Superconducting RF cavity technology, 17:22332 (RA;US) 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 

Conference Summary, 17:23187 (RA;US) 

Technology development of superconductivity.: Research and 
development of application techniques of superconductive 
power, 17:23178 (IA;JP;in Japanese) 

SUPERCONDUCTING FILMS 

Magnetic investigations on high temperature superconductors, 

17:21878 (R;DE;In German) 
SUPERCONDUCTING GENERATORS 

Technology development of superconductivity.: Research and 
development of application techniques of superconductive 
power, 17:23178 (IA;JP;ln Japanese) 

SUPERCONDUCTING JUNCTIONS 

See also JOSEPHSON JUNCTIONS 

Aluminum tunnel junction detector operation in an adiabatic de- 
magnetization refrigerator, 17:23190 (R;US) 

Characteristics of high-transmission-probability tunnel junctions 
for use as particle detectors, 17:22440 (R;US) 

SUPERCONDUCTING MAGNETS 
Alignment 

Design and use of a mechanical gage for measuring alignment 

of critical features of string test magnets, 17:22391 (R;US) 
Computer Architecture 

Software design philosophy for the SSCL Magnet Test Labora- 

tory, 17:22388 (R;US) 
Computer-Aided Design 

Connectivity among computer-aided engineering methods, pro- 
cedures, and tools used in developing the SSC collider 
magnets, 17:22399 (R;US) 

Corrections 

Implementing corrective actions from the Failure Reporting, 
Analysis and Corrective Action System (FRACAS) to achieve 
magnet reliability and availability goals, 17:22394 (R;US) 

Cryogenics 

The cryogenic system for the MTL magnet test stands, 

17:22402 (R;US) 
Data Base Man 

System design overview for the magnet test database system, 
17:22400 (R;US) 

The magnet database system, 17:22393 (R;US) 

n 

A small-bore high-field superconducting quadrupole magnet, 

17:22313 (RA;US) 


SUPERCONDUCTING SUPER COLLIDER 
Electric Cables 


Designing, fabricating and testing cost effective structural com- 
posite for the SSCL magnets, 17:22404 (R;US) 
Development of high temperature superconductors for magnetic 
field applications, 17:23186 (RA;US) 
Fabrication 
Cable keystone angle optimization for 40-mm SSC quadrupole 
magnet development, 17:22384 (R;US) 
Magnetic Fields 
A summary of SSC dipole magnet field quality measurements, 
17:22406 (R;US) 
Magnetic field measurements of Fermilab/General Dynamics 
built full scale SSC collider dipole magnets, 17:22236 (R;US) 
Mechanical Vibrations 
Emittance growth caused by magnet vibrations in SSC, 
17:22144 (R;US) 
Pertormance Testing 
A small-bore high-field superconducting quadrupole magnet, 
17:22313 (RA;US) 
Measured control characteristics of the half-cell 40mm aperture 
magnet string, 17:22235 (R;US) 
Results from a partial lifetime test of a 40 mm-aperture 17 mm 
SSC model dipole, 17:22383 (R;US) 
Summaries of performance of 40-mm and 50-mm aperture 
SSC/BNL collider dipole magnet prototypes, 17:22407 (R;US) 
Quality Control 
SSCL magnet systems quality program implementation for labo- 
ratory and industry, 17:22145 (R;US) 
Stress Analysis 
Structural dynamic analysis of the SSC 40 mm collider dipole 
magnet under transportation loads, 17:22387 (R;US) 
Transient cooldown stresses in superconducting collider dipole 
magnet, 17:22395 (R;US) 
Test Facilities 
A facility description of the SSCL Magnet Test Laboratory, 
17:22386 (R;US) 
Testing 


Construction and test results from 1.8 m-long, 50 mm aperture 
SSC model collider dipoles, 17:22408 (R;US) 


Summary of production development, details, and results for 
model dipoles at SSCL, 17:22389 (R;US) 
Thermal! Insulation 
Analytical study of the thermal insulation system in the intercon- 
nect region of the SSC collider magnets, 17:22398 (R;US) 
Tomography veer | 
Utilization of gamma ray inspection system for tomographic 
imaging and dimensional analysis of complete model magnet 
cold masses and collared coil sections, 17:22396 (R;US) 
Transport 
Transportation studies: 
17:22385 (R;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Beam Dynamics 
SSC collider dipole ripple and particle motion, 17:22209 (R;US) 
Beam Emittance 
Emittance growth caused by magnet vibrations in SSC, 
17:22144 (R;US) 
Beam Injection 
The SSC linac, 17:22422 (RA;US) 
Beam Luminosity 
Results of IR working group, 17:22208 (R;US) 
Cryogenics 
84 K nitrogen system for the SSC, 17:22405 (R;US) 
A dynamic model for beam tube vacuum effects on the SSC 
cryogenic system, 17:22382 (R;US) 
Conceptual deisgn of the SSC cryogenic transfer lines, 
17:22381 (R;US) 
Education 
SSC education: Science to capture the imagination, 17:22093 
(R;US) 
Electric Cables 
Thermal optimization of the helium-cooled power leads for the 
SSC, 17:22380 (R;US) 


40-mm collider dipole magnets, 
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SUPERCONDUCTING SUPER COLLIDER 
Engineering 


Engineering 

Systems Engineering at the Superconducting Super Collider, 

17:22149 (R;US) 
Environmental Policy 
Successful NEPA compliance at the Superconducting Super 
Collider Laboratory: A case study, 17:22092 (R;US) 
Information Systems 
GIS/FIS development for the SSC, 17:22146 (R;US) 
Linear Accelerators 

The SSC Linac: Status of design and procurement activities, 

17:22410 (R;US) 
Magnetic Fields 
Magnetic measurement instrumentation developments at the 
SSC, 17:22392 (R;US) 
Particle Boosters 
An updated overview of the LEB rf system, 17:22401 (R;US) 
Physical Radiation Effects 

Summary and presentation of the international workshop on 
beam induced energy deposition (issues, concerns, solu- 
tions), 17:22151 (R;US) 

Power Transmission Lines 

Concept design of the high voltage transmission system for the 

collider tunnel, 17:22409 (R;US) 
Professional Personnel 

Medical surveillance of employee health at the Superconducting 

Super Collider Laboratory, 17:22150 (R;US) 
Radiation Transport 

Summary and presentation of the international workshop on 
beam induced energy deposition (issues, concerns, solu- 
tions), 17:22151 (R;US) 

Shower Counters 

An engineering design study of detector deformation limits in the 
SSC SDC-detector, 17:22477 (R;US) 

SDC Detector foundation requirements, 17:22478 (R;US) 

Specifications 
Overview of SSC accelerator requirements, 17:22147 (R;US) 
Superconducting Magnets 

A summary of SSC dipole magnet field quality measurements, 
17:22406 (R;US) 

Analytical study of the thermal insulation system in the intercon- 
nect region of the SSC collider magnets, 17:22398 (R;US) 

Cable keystone angle optimization for 40-mm SSC quadrupole 
magnet development, 17:22384 (R;US) 

Connectivity among computer-aided engineering methods, pro- 
cedures, and tools used in developing the SSC collider 
magnets, 17:22399 (R;US) 

Construction and test results from 1.8 m-long, 50 mm aperture 
SSC model collider dipoles, 17:22408 (R;US) 

Designing, fabricating and testing cost effective structural com- 
posite for the SSCL magnets, 17:22404 (R;US) 

implementing corrective actions from the Failure Reporting, 
Analysis and Corrective Action System (FRACAS) to achieve 
magnet reliability and availability goals, 17:22394 (R;US) 

Results from a partial lifetime test of a 40 mm-aperture 17 mm 
SSC model dipole, 17:22383 (R;US) 

SSCL magnet systems quality program implementation for labo- 
ratory and industry, 17:22145 (R;US) 

Software design philosophy for the SSCL Magnet Test Labora- 
tory, 17:22388 (R;US) 

Structural dynamic analysis of the SSC 40 mm collider dipole 
magnet under transportation loads, 17:22387 (R;US) 

Summaries of performance of 40-mm and 50-mm aperture 
SSC/BNL collider dipole magnet prototypes, 17:22407 (R;US) 

Summary of production development, details, and results for 
model dipoles at SSCL, 17:22389 (R;US) 

System design overview for the magnet test database system, 
17:22400 (R;US) 

The cryogenic system for the MTL magnet test stands, 
17:22402 (R;US) 

The magnet database system, 17:22393 (R;US) 

Transportation studies: 40-mm collider dipole magnets, 
17:22385 (R;US) 
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Utilization of gamma ray inspection system for tomographic 
imaging and dimensional analysis of complete model magnet 
cold masses and collared coil sections, 17:22396 (R;US) 

Test Facilities 

A facility description of the SSCL Magnet Test Laboratory, 

17:22386 (R;US) 
Vacuum Systems 

Hydrogen desorption and the search for the Higgs, 17:22148 

(R;US) 
SUPERCONDUCTING WIRES 
Processing and properties of silver-clad Tl-Ba-Ca-Cu-O wires 
and tapes, 17:21852 (R;US) 

SUPERCONDUCTIVITY 

Superconductivity: Past, present, and future, 17:23177 (R;US) 
SUPERCONDUCTORS 

See also HIGH-TC SUPERCONDUCTORS 

Superconductivity: Past, present, and future, 17:23177 (R;US) 
SUPERCRITICAL FLOW 

See TURBULENT FLOW 
SUPERFLUIDITY 

A sealed *He superfluid-transition fixed-point device, 17:23192 
(R;US) 

SUPERHILAC 

lon source and injector improvements at the SuperHILAC, 

17:22357 (RA;US) 
SUPERRADIANCE 

Ginsburg criterion for an equilibrium superradiant model in the 

dynamic approach, 17:23153 (R;XA) 
SUPERSYMMETRY 
The super W.. symmetry of the Manin-Radul super KP hierar- 
chy, 17:22997 (R;XA) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 

See also FOUNDATIONS 

Vibration study of the APS storage ring girder/support assembly 
equipped with wedge-type alignment jacks, 17:22411 (R;US) 

SURFACE COATING 
Composition and radioactivity of reactor films, 17:21455 (R;US) 
SURFACE CONTAMINATION 

Process and associated equipment for decontaminating, clean- 
ing all surfaces which are covered with transferrable 
contamination of a nuclear nature, without creating other 
wastes, 17:22022 (R;GB) 

SURFACE PROPERTIES 
Design and construction of a sample preparation chamber for 
atomic beam scattering, 17:21835 (R;US) 
SURFACE WATERS 
See also ESTUARIES 
LAKES 
SEAS 
STREAMS 
WATER RESERVOIRS 

Availability of GlS-based or compatible data for modeling 
agricultural nonpoint source pollution of surface waters in Ten- 
nessee, 17:22688 (RA;US) 

Comparison of contaminant concentrations on surface sedi- 
ments and in surface water in White Oak Creek Embayment, 
17:22692 (RA;US) 

Determination of sediment accumulation and mixing rates using 
137Cs and 2'°Pb in Watts Bar Reservoir, 17:22693 (RA;US) 

Radiocaesium in lake fishes - pre and post Chernobyl evaluation 
of transfer factors from deposition, 17:22721 (R;FR;In Italian) 

Resource Conservation and Recovery Act (RCRA): Facility In- 
vestigation Program Plan, 17:21087 (R;US) 

Stormwater NPDES permit workplan for industrial individual per- 
mit application, 17:22684 (RA;US) 

Surface water hydrology for a contaminated forested watershed, 
17:22701 (RA;US) 

Tritium sample analyses in the Savannah River and associated 
waterways following the K-reactor release of December 1991, 
17:21512 (R;US) 





Westinghouse Hanford Company Environmental Surveillance 
annual report: 200/600 Areas: Calendar year 1990: Revision 
4, 17:22671 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEYS 
See also GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 
An object-based interviewing system, 17:23354 (R;US) 
Energy consumption series: Development of the 1991 Manufac- 
turing Energy Consumption Survey, 17:21687 (R;US) 
SUSPENSIONS 
Hydrodynamic particle migration in small-amplitude, oscillatory, 
a couette flow: The limits of reversibility, 17:22009 
(R;US) 
Macrostatistical hydrodynamics: Progress report, April 15, 
1991—September 14, 1992, 17:23151 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWINE 
Swine’s platelets volumetric spectrum following a global acute 
radiation, 17:22874 (RA;FR;In French) 
SWITZERLAND 
Determination of the wind energy potential in the Simplon area. 
Annual report 1990, 17:21265 (R;CH;in German) 
Experience with solar systems: Results of a survey of communi- 
ties, 17:21249 (R;CH;in German) 
SYCAMORES 
Nitrogen cycling in optimum nitrogen fertilization experiments in 
short-rotation sycamore plantations, 17:22623 (RA;US) 
SYMBIOSIS 
[Iron regulation of gene expression in the Bradyrhizobium japon- 
icum/soybean symbiosis]: Progress report, 17:22733 (R;US) 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Heating at the interaction region, 17:22415 (RA;JP) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
Injector system of HIMAC, 17:22341 (RA;US) 
The linac injector for the ANL 7 GeV Advanced Photon Source, 
17:22347 (RA;US) 
SYNTHESIS GAS 
Biological conversion of synthesis gas, 17:22900 (RA;US) 
Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, December 1991-— 
February 1992, 17:20742 (R;US) 
Fossil energy: From laboratory to marketplace: Part 2, The role 
of advanced research, 17:21667 (R;US) 
Gas separation using ion exchange membranes for producing 
Hz from synthesis gas, 17:21147 (RA;US) 
High pressure synthesis gas conversion: Task 1, System con- 
struction, 17:20737 (R;US) 
The effect of chemical additives on the synthesis of ethanol: Fi- 
nal technical report, September 15, 1987—March 15, 1992, 
17:20708 (R;US) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
Direct converson of natural gas to liquid fuel (basic small-scale 
R and D), 17:20918 (IA;JP;In Japanese) 
NEDO alcoholbiomass technology subcommittee (11th busi- 
ness reporting conference), 17:21157 (1;JP;in Japanese) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRUPS 
See MOLASSES 


SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
FAULT TREE ANALYSIS 
ES-RBE Event sequence reliability Benchmark exercise, 
17:21620 (R;FR) 
SYSTEMS ANALYSIS 
See also SYSTEM FAILURE ANALYSIS 
Advanced reservoir evaluation technology.: Development of 
core analysis system for naturally fractured reservoirs (collob- 
orative R and D with private companies), 17:20845 (IA;JP;in 
Japanese) 


T 


T CODES 

TACT-Ill: Transport of radioactivity from a reactor core, 
17:23372 (CM;US) 

TRIDENT: 2d multigp transport triangular mesh, 17:23364 
(CM;US) 

Time step and mesh size dependencies in the heat conduction 
solution of a semi-impiicit, finite difference scheme for tran- 
sient two-phase flow, 17:21585 (R;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Assessment of dome-fill technology and potential fill materials 
for the Hanford single-shell tanks, 17:21045 (R;US) 

Corrosion resistance of stainless steels and high Ni-Cr alloys to 
acid fluoride wastes, 17:21051 (R;US) 

Dynamic Underground Stripping Demonstration Project: Interim 
progress report, 1991, 17:22663 (R;US) 

Experimental characterization of jet forces on waste tank com- 
ponents, 17:22053 (R;US) 

Inspection of storage tanks at the Savannah River Site, 
17:21081 (R;US) 

Soil assessment: Y-12 Plant USTs 2334-U and 2335-U (ID 0- 
730168): Volume 1, 17:22676 (R;US) 

Soil borings and assessment: Y-12 Plant USTs 2334-U and 
2335-U (ID 0-730168): Volume 2, 17:22677 (R;US) 

Soil-structure interaction effects for laterally excited liquid-tank 
system, 17:21516 (R;US) 

SoiVbackfill assessment: Y-12 Plant USTs 2334-U and 2335-U 
(ID 0-730168): Volume 3, 17:22678 (R;US) 

Tank farm surveillance and waste status report for September 
1991, 17:21069 (R;US) 

Tank farm surveillance and waste status summary report for De- 
cember 1991, 17:21072 (R;US) 

Tank farm surveillance and waste status summary report for 
November 1991, 17:21071 (R;US) 

Tank farm surveillance and waste status summary report for Oc- 
tober 1991, 17:21070 (R;US) 

Understanding of cyclic venting phenomena in Hanford Site 
high-level waste tanks: The evaluation of Tank 241-SY-101, 
17:21075 (R;US) 

TANTALUM OXIDES 

Study contribution of low temperature properties of KTaO3 
based compounds by thermal and dielectric measurements, 
17:23163 (R;FR;In French) 

TAR SAND OIL 

See BITUMENS 
TAU LEPTONS 

See TAU PARTICLES 
TAU PARTICLES 

The a; resonance in + decays (ARGUS results), 17:23055 
(RA;DE) 

Trigger design for B factory experiment, 17:23044 (RA;JP) 

TAUONS 
See TAU PARTICLES 
TBP 

Processing of organic effluents from spent fuel reprocessing 

plants, 17:20952 (R;FR;In French) 
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TEARING INSTABILITY 





TEARING INSTABILITY 
Measurement of nonlinear mode coupling of tearing fluctua- 
tions, 17:23204 (R;US): 
TECHNETIUM 
Radiolytic oxidation, 17:21017 (R;FR) 
TECHNETIUM COMPLEXES 
Harvard-MIT research program in short-lived radiopharmaceuti- 
cals: Technical progress report, 1991, 17:22738 (R;US) 
TECHNICAL SPECIFICATIONS 
See SPECIFICATIONS 
TECHNOLOGY TRANSFER 
Spinoffs from R and D investments, 17:21650 (R;US) 
TELESCOPES 
Generation of a sodium guidestar using a high power dye laser, 
17:22969 (R;US) 
TELLURIDES 
See also CADMIUM TELLURIDES 
MERCURY TELLURIDES 
ZINC TELLURIDES 

Chemical bond and electronic structure of barium chalcogenides 

at high hydrostatic pressures, 17:21974 (IA;SU;In Russian) 
TELLURIUM 128 TARGET 

Measurement and analysis of excitation functions in (a,np) re- 

actions on 128.19°Te, 47:23117 (R;XA) 
TELLURIUM 130 TARGET 

Measurement and analysis of excitation functions in (a,np) re- 

actions on 128:19°Te, 47:23117 (R;XA) 
TELLURIUM COMPOUNDS 

See aiso TELLURIDES 

Analysis of tellurium behaviour in the Marviken large scale 
aerosol transport test with an improved RAFT code version, 
17:21626 (R;FR) 

Modelling the chemical behaviour of tellurium species in the re- 
actor pressure vessel and the reactor cooling system under 
severe accident conditions, 17:21621 (R;FR) 

TELLURIUM ISOTOPES : 

Analysis of the kinetic behaviour of iodine and caesium isotopes 
in the primary circuit of LWR’s during severe fuel damage ac- 
cidents, 17:21625 (R;FR) 

TEMELIN-1 REACTOR 

1991 annual report, 17:21347 (I;CS;in Czech) 
TEMPERATURE (AMBIENT) 

See AMBIENT TEMPERATURE 
TEMPERATURE (ION) 

See ION TEMPERATURE 
TEMPERATURE DEPENDENCE 

Distribution of ammonium salts between liquid and steam at 
high temperatures, 17:21959 (R;US) 

TENNESSEE 
Air Pollution 

Air/surface exchange of mercury in forests, 17:22540 (RA;US) 

Comparative response of northern red oak seedlings and ma- 
ture trees to ozone, 17:22545 (RA;US) 

Deposition to edges and gaps in forests: Results of throughfall 
studies in the Smoky Mountains and at WBW, 17:22539 
(RA;US) 

Climates 

Climatic and land cover influences on watershed processes, 
water quality, and biological response in the Tennessee River 
Basin, 17:22703 (RA;US) 

Power Plants 

Production of biomass for an energy facility: Projecting regional 
land use changes and their environmental consequences, 
17:21172 (RA;US) 

Resource Management 

Conducting the 1992 National Resource Inventory in Tennessee, 
a muttidisciplinary sampling approach to accessing the condi- 
tion of natural resources within the state, 17:22612 (RA;US) 

Streams 

Foothills Parkway environmental report: Geology, soils, and 

baseline water quality, 17:22616 (RA;US) 
Water Pollution 

An assessment of the impact of Class V injection wells on car- 

bonate ground waters, 17:22609 (RA;US) 
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Assessment of nitrate export from a high elevation watershed, 
17:22610 (RA;US) 

Availability of GlIS-based or compatible data for modeling 
agricultural nonpoint source pollution of surface waters in Ten- 
nessee, 17:22688 (RA;US) 

Bull Run vertical variation of groundwater flow, 17:21311 (RA;US) 

Comparison of contaminant concentrations on surface sedi- 
ments and in surface water in White Oak Creek Embayment, 
17:22692 (RA;US) 

Determination of sediment accumulation and mixing rates using 
137Cs and 2'°Pb in Watts Bar Reservoir, 17:22693 (RA;US) 
Development of geographic information system coverages to 
assess risk of public-supply well contamination in Tennessee, 

17:22687 (RA;US) 

Discharge and water quality monitoring required for NPDES 
stormwater regulations compliance, 17:22698 (RA;US) 

Groundwater quality in Tennessee, 17:22606 (RA;US) 

Investigative strategy to determine the extent and rate of con- 
taminant transport in a strike-dominated karstic flow system, 
17:22608 (RA;US) 

Methods for identifying areas of downward leakage from the 
water-table aquifers to the Memphis aquifer in the Memphis 
area, Tennessee, 17:22602 (RA;US) 

North Mouse Creek water quality study, 17:22697 (RA;US) 

Patterns of sediment accumulation in Watts Bar Reservoir 
based on '97Cesium, 17:22694 (RA;US) 

Statistical methods for estimating storm-runoff loads in the 
Nashville Metropolitan area, Tennessee, 17:22696 (RA;US) 
Surface water hydrology for a contaminated forested watershed, 

17:22701 (RA;US) 

Transport of contaminated sediment during floods in White Oak 
Creek near Oak Ridge, Tennessee, 17:22691 (RA;US) 

Water quality of Clinch and Powell Rivers, East Tennessee, 
17:22695 (RA;US) 


Water Quality 

Development of a GIS based synthetic watershed sediment 
routing model, 17:22689 (RA;US) 

Effects of flowpath variation on the hydrogeochemical response 
of Walker Branch Watershed to storms, 17:22690 (RA;US) 

Geochemical characteristics of a leachate plume emanating 
from the Shelby County landfill at Memphis, Tennessee, 
17:22607 (RA;US) 

Perceptions of selected Tennessee county leaders on the level 
of severity and program priority of 14 water quality issues, 
17:22699 (RA;US) 

The status of Tennessee's water quality standards, 17:22683 
(RA;US) 

Water Reservoirs 

TVA'S Vital Signs Reservoir Monitoring program, 17:22685 
(RA;US) 

Woods Reservoir reconnaissance level assessment manage- 
ment and operations water quality perspective, 17:22686 
(RA;US) 

Water Resources 

Climatic and land cover influences on watershed processes, 
water quality, and biological response in the Tennessee River 
Basin, 17:22703 (RA;US) 

Implications and impacts of TVA’S quality initiative on operation 
of water resources programs, 17:22681 (RA;US) 


Water demand forecasting in the upper Duck River basin in cen- 
tral Tennessee, 17:22682 (RA;US) 


Watersheds 

A large-scale, throughfall manipulation experiment on Walker 
Branch Watershed: Objectives, plans, and progress, 
17:22711 (RA;US) 

Forest floor CO2 exchange: Biophysical constraints and spatial 
gradients, 17:22614 (RA;US) 

Further investigations regarding the ecology of aquatic 
bryophytes in Walker Branch, 17:22705 (RA;US) 

Hydrologic flowpaths in Walker Branch Watershed determined 
by end member mixing analysis, 17:22710 (RA;US) 

Measuring the spatial distribution of evapotranspiration in 
Walker Branch Watershed, 17:22702 (RA;US) 














Seasonal and longitudinal nutrient variation in Walker Branch 
and effects on stream periphyton, 17:22706 (RA;US) 
Seasonal and spatial patterns in stable carbon and nitrogen 
isotopes in contrasting environments on Walker Branch Wa- 
tershed, 17:22899 (RA;US) 
Soil stratigraphy and landscape evolution of a large flat-floored 
doline on the crest of Chestnut Ridge, 17:22621 (RA;US) 
Wetlands 
Wetland mitigation: Is it for real? A comparison study between a 
mitigation site and three nearby natural wetlands, 17:22604 
(RA;US) 
TENNESSEE RIVER 
Tennessee and Cumberland rivers environmental decision sup- 
port system, 17:21312 (RA;US) 
TENSOR MESONS 
CELLO-results on yy—2*x~-, 17:23031 (RA;DE) 
Scalar and tensor meson production in two-photon collisions, 
17:23032 (RA;DE) 
TERBIUM OXIDES 
Anomalous physical properties of the mixed Jahn-Teller crystals 
with the zircon structure, 17:22007 (IA;SU) 
TERPENES 
Non-CH,, non-CO. carbon emission from landscape surfaces, 
17:22538 (RA;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Basic research on drilling technology.: Design and building of 
drilling test unit (large-scale R and D), 17:20873 (IA;JP;In 
Japanese) 
Control system of ATF, 17:22331 (RA;US) 
Hot gas cleanup test facility for gasification and pressurized 
combustion, 17:20658 (RA;US) 
Irradiation facilities at the advanced neutron source, 17:21468 
(R;US) 
The new Sandia Primary Standards Facility, 17:22522 (R;US) 
Waste reduction strategy for energetic materials processing, 
17:22514 (R;US) 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAHYDROXYBUTANE 
See ERYTHRITOL 
TEVATRON 
See FERMILAB TEVATRON 
TEXACO GASIFICATION PROCESS 
Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems, 17:20656 (RA;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Safety and protection for large-scale magnet systems: FY91 re- 
port, 17:23252 (R;US) 
TEXT EDITORS 
UPDATE: Program to update Fortran source files, 17:23371 
(CM;US) 
UPDATE: Program to update Fortran source files, 17:23370 
(CM;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Alpha particle diagnostics using impurity pellet injection, 
17:23228 (R;US) 
Analysis of a dedicated rotation experiment in TFTR, 17:23232 
(R;US) 
Particle balance in a TFTR supershot, 17:23276 (R;US) 
Tritium pellet injector for TFTR, 17:23248 (R;US) 
Variation of ignition requirements and a parameters with density 
profile shapes in a tokamak, 17:23241 (R;US) 


THERMOLUMINESCENCE 


THALLIUM OXIDES 
Processing and properties of silver-clad Tl-Ba-Ca-Cu-O wires 
and tapes, 17:21852 (R;US) 
Thickness dependence of vortex pinning in epitaxial Tl-Ca-Ba- 
Cu-C thin films, 17:21897 (R;US) 
Tl-based films: A comparison of processing procedures, 
17:21898 (R;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL COMFORT 
Heat attenuation and the thermal mass effect, 17:21736 (RA;FR) 
Improvement of summer comfort by use of evaporative cooling, 
17:21738 (RA;FR) 
THERMAL CRACKING 
Study of alkylpolyaromatics pyrolysis applied to heavy oil con- 
version. Effect of the aromatic ring on the thermal behaviour, 
17:20895 (R;FR;In French) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 
Design and simulation of latent heat storage units: Final report, 
17:21605 (R;US) 
THERMAL INSULATING GLASS 
See DOUBLE GLAZING 
THERMAL INSULATION 
A field test of the performance of an opaque wall clad with trans- 
parent insulation material, 17:21229 (R;GB) 
Analytical study of the thermal insulation system in the intercon- 
nect region of the SSC collider magnets, 17:22398 (R;US) 
Numerical analysis of heat transfer by conduction and natural 
convection in loose-fill fiberglass insulation—effects of convec- 
tion on thermal performance, 17:21759 (R;US) 
Thermal performance of walls clad with transparent insulation 
material under realistic operating conditions, 17:21232 (R;GB) 
Transparent isolation - final report of the research project 1987 - 
1990, 17:21220 (R;CH;in German) 
THERMAL NEUTRONS 
Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO2 water moder- 
ated lattices, 17:21316 (RA;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
ARM tropical pacific experiment (ATPEX): Role of cloud, wa- 
ter vapor and convection feedbacks in the coupled 
ocearVatmosphere system: Progress report, September 1, 
1991—August 31, 1992, 17:22552 (R;US) 
THERMAL SHOCK 
Description of code system PLES/PTS for evaluation of pres- 
sure vessel integrity during PTS events, 17:21349 (R;JP) 
THERMOCHEMICAL HEAT STORAGE 
Thermochemical cycles for energy storage: Thermal decompo- 
sition of ZnCO, systems: Final topical report, January 1, 
1982—December 31, 1984, 17:21607 (R;US) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
PYROLYSIS 
Development of bituminous coal liquefaction, 17:20756 (IA;JP;In 
Japanese) 
THERMODYNAMIC PROPERTIES 
A study of the dissolution mechanism by chemical and electro- 
chemical oxidation-reduction of actinide dioxides (UO2, NpO>2, 
PuO2, and AmOz) in an acid aqueous medium, 17:20945 
(R;US) 
THERMODYNAMICS 
Solid oxide fuel cell systems study, 17:21707 (R;FR) 
THERMOLUMINESCENCE 
Some comments on the use of TL techniques for the determina- 
tion of doses in irradiated foodstuff, 17:22771 (RA;FR) 
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THERMOLUMINESCENT DOSEMETERS 


THERMOLUMINESCENT DOSEMETERS 

Development of a glow curve measuring system of TLDs and its 
applications, 17:22453 (R;JP) 

Personnel dosimetry with TL dosemeters: Technical require- 
ments for reliability, 17:22447 (RA;IT;In Italian) 

THERMONUCLEAR DEVICES 

See also OPEN PLASMA DEVICES 

Panel discussion: Future directions in magnetic fusion— 
comments of John Sheffield, Oak Ridge National Laboratory, 
17:23247 (R;US) 

THERMONUCLEAR REACTOR MATERIALS 

Divertor material evaluation system at DIll-D, 17:23265 (R;US) 

FENDL-2 and associated benchmark calculations: Summary re- 
port of the advisory group meeting held in Vienna, Austria, 
18-22 November, 1991, 17:23444 (R;XA) 

High heat flux components and plasma-surface interactions for 
next devices, 17:23282 (R;US) 

Recent improvements in size effects correlations for DBTT and 
upper shelf energy of ferritic steels, 17:23274 (R;US) 

THERMONUCLEAR REACTOR WALLS 

See also FIRST WALL 

Study of the influence of air exposure on graphite implanted by 
low energy high density deuterium plasma, 17:23257 (RA;FR) 

THERMONUCLEAR REACTORS 

See aiso |ON BEAM FUSION REACTORS 

An integral experiment on graphite assemblies with an empty 
channel, 17:21353 (RA;US) 

An integral experiment using a uranium mock-up, 17:23246 
(RA;US) 

Investigation of tritium inventory and permeation behaviour in 
the liquid breeder blanket concept of Demo as a function of 
design and material parameters, 17:23254 (R;FR) 

Neutron distribution modeling based on integro-probabilistic ap- 
proach of discrete ordinates method, 17:21426 (RA;US) 

The modelling of tritium behaviour in the environment, 17:22571 
(RA;FR) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPLASTICS 

Experimental investigation of interlaminar fracture toughness of 
carbon fiber/thermoplastic and carbon fiber/thermosetting 
composites by DCB specimens, 17:21925 (R;JP;ln Japanese) 

THIAMINE 

Effects of gamma radiation at normal processing temperatures 
on the B vitamins of pork chops and chicken breasts and on 
the survival of salmonellae, 17:22796 (RA;XA) 

THICKNESS GAGES 

Device for monitoring the thickness of a dielectric coating on a 

dielectric substrate, 17:22488 (R;US) 
THIN FILMS 

Characterization of undoped and doped amorphous silicon car- 
bide, 17:21914 (R;IT) 

Diffuse neutron scattering signatures of rough films, 17:23175 
(R;US) 

Structure and shear response of lipid monolayers: Progress re- 
port, July 1, 1989-June 31, 1990, 17:23161 (R;US) 

Thinning and rupture of a thin liquid film on a heated surface: 
Progress report, October 1, 1989-September 30, 1990, 
17:22942 (R;US) 

Use of thin-film samples to study thermal decomposition chem- 
istry of explosives, 17:22511 (R;US) 

THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 

See THIOLS 
THIOLS 

Interest of naphtyl-methyl-imidazolidine as 
17:22877 (RA;FR;In French) 

THORIUM 

Remote, real-time analysis of hazardous wastes through laser 
ablation-inductively coupled plasma atomic emission spec- 
trometry, 17:21119 (R;US) 

THORIUM X 
See RADIUM 224 


radioprotector, 
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THROMBOCYTES 
See BLOOD PLATELETS 
THRUSTERS 
Swept frequency type of ultrasonic inspection method for liner- 
propellant separations of solid motors, 17:21770 (R;JP;iIn 
Japanese) 
THULIUM COMPOUNDS 
See also THULIUM OXIDES 
Numerical calculations of electronic structure and optical char- 
acteristics of thulium and samarium monoantimonides, 
17:21975 (IA;SU;in Russian) 
THULIUM OXIDES 
Anomalous physical properties of the mixed Jahn-Teller crystals 
with the zircon structure, 17:22007 (IA;SU) 
THYROID 
Thyroid consequences of Chernobyl in C.E.C. countries, 
17:22827 (RA;FR) 
TIDAL POWER PLANTS 
BAGPUS PC: A barrage generic program for the use of steel, 
17:21263 (R;GB) 
Monitoring requirements for detecting tidal barrage induced 
changes to estuary bird populations, 17:21261 (R;GB) 
River Wyre preliminary feasibility study: Tidal energy barrage 
and road crossing. Final report, 17:21264 (R;GB) 
The effects of organic inputs to estuaries on overwintering bird 
populations and communities, 17:21260 (R;GB) 
TIME PROJECTION CHAMBERS 
Effects of high beam rates on TPC’s, 17:22434 (R;US) 
TIN 
X-ray study of interfacial interactions in highly milled Sn-Ge 
powders, 17:21816 (R;US) 
TIN BASE ALLOYS 
Controlled atmosphere soldering system, 17:21846 (R;US) 
TITANATES 
Ceramic fiber-ceramic matrix hot-gas filters, 17:20690 (RA;US) 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 2, December 1, 1991—February 29, 
1992, 17:21871 (R;US) 
Lab-scale sorbent development, 17:20693 (RA;US) 
TITANIUM 
Corrosion of container and infrastructure materials under clay 
repository conditions, 17:21015 (R;FR) 
TITANIUM ALLOYS 
Thermal strains in titanium aluminide and nickel! aluminide com- 
posites, 17:21900 (R;US) 
TITANIUM BORIDES 
Reinforcements for high temperature ceramics: Final report, 
17:21894 (R;US) 
TITANIUM IONS 
Electron impact ionization of lithiumlike ions: Ti'®*, V2°+, Cr2"+, 
Mn?**+, and Fe?+, 17:23147 (R;US) 
X-ray spectroscopy with EBIT, 17:23141 (R;US) 
TITANIUM OXIDES 
Advanced direct liquefaction concepts for PETC generic units: 
Quarterly report, October 1991—December 1991, 17:20738 
(R;US) 
Hydrogen separation by ceramic membranes in coal gasifica- 
tion, 17:20701 (RA;US) 
Hydrous metal oxide-supported catalysts: Part 3, Development 
of NiMoHMO catalysts, 17:20772 (R;US) 
Transient stress evolution and crystallization in laser-irradiated 
amorphous titania sol-gel films, 17:21895 (R;US) 
TLATELOLCO TREATY 
Declaration by the Presidents of Argentina and Brazil on the 
25th anniversary of the signing of the Treaty of Tlatelolco, 
17:21810 (R;XA) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See HYDROXY COMPOUNDS 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 





TOKAMAK DEVICES 
See also ASDEX TOKAMAK 

DOUBLET-3 DEVICE 
FT TOKAMAK 
ITER TOKAMAK 
JET TOKAMAK 
TEXT DEVICES 
TFTR TOKAMAK 
TOKAPOLE DEVICES 
TORE SUPRA TOKAMAK 

A global fitting code for multichordal neutral beam spectroscopic 
data, 17:23268 (R;US) 

Experience with high heat flux components in large tokamaks, 
17:23244 (R;FR) 

Flow generation by turbulence, 17:23200 (R;US) 

Formation and sustainment of a very low aspect ratio tokamak 
using coaxial helicity injection (the Helicity Injected Torus 
[HIT] experiment): Progress report No. 2, February 1, 1991— 
January 31, 1992, 17:23250 (R;US) 

Gyro-Landau fluid model of tokamak core fluctuations: Progress 
report, 17:23202 (R;US) 

Measurements of beat wave accelerated electrons in a toroidal 
plasma, 17:23240 (R;US) 

Nonlinear dynamics and plasma transport: Progress report, 
September 15, 1991—September 14, 1992, 17:23212 (R;US) 

Optimization design study of an innovative divertor concept for 
future experimental tokamak-type fusion reactors, 17:23253 
(R;FR) 

Problems with the concept of plasma equilibrium in tokamaks, 
17:23201 (R;US) 

Variational formalism for kinetic-MHD instabilities in tokamaks, 
17:23221 (R;FR) 

[lon temperature gradient instability and transport: Progress re- 
port], 17:23211 (R;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 

TOKAPOLE DEVICES 

Edge gradient and safety factor effects on electrostatic turbulent 

transport in tokamaks, 17:23206 (R;US) 
TOP PARTICLES 

Heavy flavor physics at hadron colliders, 17:23048 (R;US) 

Physics issues for the next linear collider, 17:23053 (R;US) 

Radiative corrections to t-bart pair productions, 17:23063 (RA;JP) 

Status report from CDF, 17:23041 (R;US) 

Top quark physics at e*e~ linear colliders, 17:23029 (R;DE) 

TOPOGRAPHY 

Structural analysis of the central Columbia Plateau utilizing radar, 

digital topography, and magnetic data bases, 17:22913 (R;US) 
TOPOLOGICAL MAPPING 
Fixed point iterations for a class of nonlinear mappings in cer- 
tain Banach spaces, 17:22952 (R;XA) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Connexion topology and sol physics induced by the ergodic di- 
vertor in Tore Supra, 17:23256 (RA;FR) 

Current diffusion and flux consumption in Tore Supra, 17:23196 
(R;FR) 

Density control in Tore Supra with ergodic divertor and multi- 
pellet injection, 17:23194 (R;FR) 

Equivalent single-line diagrams of converters for poloidal field 
system of Tore Supra Tokamak. Drawing up, verification and 
application, 17:23263 (R;FR;in French) 

Ergodic divertor effect on heat and particle flux in Tore Supra, 
17:23259 (RA;FR) 

Ergodic divertor impact on Tore Supra plasma edge, 17:23255 
(RA;FR) 

Euratom - CEA Association contributions to the 32. Meeting of 
the American Physical Society, 17:23258 (R;FR) 

First pellet injection experiments on the Tore Supra tokamak, 
17:23261 (RA;FR) 

Introduction of artificial intelligence techniques for computerized 
management of defects in an industrial process, 17:23264 
(R;FR;In French) 


TRANSITION ELEMENT COMPOUNDS 


Measurement of electron temperature and density by Thomson 
scattering on Tore Supra Tokamak, 17:23227 (R;FR;In French) 
Observation of the m = 1 mode by microwave transmission 
measurements in the Tore Supra tokamak, 17:23225 (R;FR) 
= — and transport modeling in Tore Supra, 17:23262 
(RA;FR) 
Plasma decontamination during preliminary ergodic divertor ex- 
periments in Tore Supra, 17:23224 (R;FR) 
Plasma performance control during ergodic divertor experi- 
ments in Tore Supra, 17:23223 (RA;FR) 
Pump limiter studies in Tore Supra, 17:23260 (RA;FR) 
The Tore Supra Hell cryogenic system, 17:23245 (R;FR) 
Tokamak transport phenomenology and plasma dynamic re- 
sponse, 17:23226 (R;FR) 
TOROIDAL SCREW PINCH DEVICES 
Magnetohydrodynamic stability of plasmas with radial motion, 
17:23218 (R;US) 
TOTAL SUSPENDED PARTICULATES 
1. European quality assurance programme for sulphur dioxide 
and suspended particulates measurements, 17:22556 (R;FR) 
2. European quality assurance programme for sulphur dioxide 
and suspended particulates measurements, 17:22557 (R;FR) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOWN GAS 
Demonstration test on methanol conversion of oil burning ther- 
mal power plants.: Demonstration test on total system of 
methanol reforming type power generation (research on com- 
bustion), 17:21806 (IA;JP;in Japanese) 
TPC 
See TIME PROJECTION CHAMBERS 
TRACHEA 
Understanding mechanisms of carcinogenesis using rat tracheal 
epithelial cells in vitro, 17:22814 (R;US) 
TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 
Simulation of traffic flow and control using conventional, fuzzy, 
and adaptive methods, 17:21769 (R;US) 
TRAINING 
See also COMPUTER-AIDED INSTRUCTION 
Findings of a workshop on developing a methodology for evalu- 
ating effectiveness of nuclear power plant training, 17:21400 
(R;US) 
TRAJECTORIES 
The choice of atmospheric dispersion model and meteorological 
sampling scheme for use in accident consequence assess- 
ment, 17:22567 (RA;FR) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMATIONS 
See also TOPOLOGICAL MAPPING 
Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (development of 
data analysis technique (Preliminary reserach on PSP 
method)), 17:20840 (IA;JP;In Japanese) 
TRANSFORMERS 
improved approach to power losses in magnetic laminations un- 
der non-sinusoidal induction wave form, 17:22032 (R;IT) 
Printed transformer process/product improvements: Final re- 
port, 17:22082 (R;US) 
TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 
COPPER COMPOUNDS 
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TRANSITION ELEMENT COMPOUNDS 


IRON COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
ZIRCONIUM COMPOUNDS 

Application of modern linear methods for electronic structure 
calculations of transition metals and compounds, 17:21967 
(IA;SU) 

Structural studies of metal oxides related to High-T, supercon- 
ductors, 17:21893 (1;DK) 

TRANSITION ELEMENTS 

See also CHROMIUM 

COBALT 
COPPER 
GOLD 

IRON 
MOLYBDENUM 
NICKEL 
SCANDIUM 
SILVER 
TECHNETIUM 
TITANIUM 
VANADIUM 

Calculated optical properties of heavy d- and f-band metals, 
17:23164 (IA;SU) 

Electronic structure and magnetic properties of 5-d element im- 
purities in VCC-Fe, 17:22004 (IA;SU;In Russian) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSMISSION (DATA) 

See DATA TRANSMISSION 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 

See PHOTON TRANSPORT 
TRANSPORT (PHOTON) 

See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 

Transportation energy data book: Edition 12, 17:21776 (R;US) 

Workshop for automobiles and global environment problems, 
17:21766 (I;JP;in Japanese) 

TRANSPORTATION SYSTEMS 

A database model for an integrated route guidance and traffic 
control system, 17:21772 (IA;DK) 

Efficient collection routes for sanitation vehicles: A case study in 
five municipalities, 17:21773 (1A;DK) 

Global warming problem and traffic system, 17:21768 (IA;JP;In 
Japanese) 

TRANSURANIUM COMPLEXES 

See also PLUTONIUM COMPLEXES 

Studies of the physico-chemical properties on the transuranian 
elements in connection with the migration phenomenon in the 
geosphere. Task 3 Characterization of radioactive waste 
forms. A series of final reports (1985-89), 17:21018 (R;FR) 

TRANSURANIUM COMPOUNDS 

Confirming criticality safety of TRU waste with neutron measure- 
ments and risk analyses (U), 17:21111 (RA;US) 

Field measurements and assessment of retrievable-stored TRU 
waste at Savannah River Site, 17:21110 (RA;US) 

High resolution gamma-ray spectrometry of culverts containing 
transuranic waste at the Savannah River Site, 17:21113 
(RA;US) 

Probabilistic risk assessment of drum and culvert containing 
suspect FB-Line TRU waste, 17:21112 (RA;US) 

TRANSURANIUM ELEMENTS 

See also NEPTUNIUM 

PLUTONIUM 

Studies of the physico-chemical properties on the transuranian 

elements in connection with the migration phenomenon in the 
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geosphere. Task 3 Characterization of radioactive waste 
forms. A series of final reports (1985-89), 17:21018 (R;FR) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVELLING WAVES 

Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;In Japanese) 

Petrophysics and elastic wave seismic technique for evaluation 
of rock properties.: Elastic wave exploration (S wave field 
data aquisition), 17:20841 (IA;JP;in Japanese) 

TRI-UNIVERSITY MESON FACILITY 

See TRIUMF CYCLOTRON 

TRIANGULAR CONFIGURATION 
Operational surfaces for the rectangle and triangle, 17:23407 
(R;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGGER CIRCUITS 
Design of a trigger and data acquisition system for the 
SLAC/LBULLNL B Factory, 17:22418 (RA;JP) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Present status and reinforcement plan of the KEK positron gen- 
erator, 17:22425 (RA;US) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITICUM 
See WHEAT 
TRITIUM 

Bound and virtual tritium states in a two-body potential model, 
17:23094 (R;UA) 

Experiences with decontaminating tritium-handling apparatus, 
17:21065 (R;US) 

Generation of a rectangular beam distribution for irradiation of 
the accelerator production of tritium target, 17:22114 (RA;US) 

Investigation of tritium inventory and permeation behaviour in 
the liquid breeder blanket concept of Demo as a function of 
design and material parameters, 17:23254 (R;FR) 

Investigation on cold fusion phenomena using gas-metal load- 
ing experiments, 17:21627 (R;FR) 

Linear accelerator for production of tritium: Physics design chal- 
lenges, 17:22117 (RA;US) 

New applications for high-power proton linacs, 17:22118 (RA;US) 

Process for selecting a soil column disposal site to receive 
treated effluent containing tritium, 17:21076 (R;US) 

The modelling of tritium behaviour in the environment, 17:22571 
(RA;FR) 

The performance assessment and the design of an intermediate 
level tritium disposal vault, 17:21082 (R;US) 

Tritium pellet injector for TFTR, 17:23248 (R;US) 

Tritium sample analyses in the Savannah River and associated 
waterways following the K-reactor release of December 1991, 
17:21512 (R;US) 

TRITIUM COMPOUNDS 
Internal dosimetry of tritium, 17:22898 (R;US) 
TRIUMF CYCLOTRON 

Design of a superconducting interdigital accelerator structure for 
radioactive heavy ions, 17:22252 (RA;US) 

The continuous wave, optically pumped H~ source at TRIUMF, 
17:22228 (RA;US) 

The single staged ECR source at the TRIUMF isotope separator 
TISOL, 17:22227 (RA;US) 

TROUT 

Idaho habitat/natural production monitoring: Part 1, General 
monitoring subproject: Annual report 1990, 17:21181 (R;US) 

Imprinting hatchery reared salmon and steelhead trout for hom- 
ing 1978-1983: Volume 1, Narrative: Final report of research, 
17:21185 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 








TRX-1 
See REVERSE-FIELD PINCH 
TRYPANOSOMIASIS 
Tsetse control, diagnosis and chemotherapy using nuclear tech- 
niques: Proceedings of a seminar held in Muguga, Kenya, 
11-15 February 1991, 17:22790 (R;XA) 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSETSE FLY 
See GLOSSINA 
TSP 
See TOTAL SUSPENDED PARTICULATES 
TUBES 
Automated analysis of eddy-current steam-generator data, 
17:21435 (R;US) 
Chaotic vibrations of nonlinearly supported tubes in crossflow, 
17:22940 (R;US) 
Composition and radioactivity of reactor films, 17:21455 (R;US) 
DEPOSITION: Software to calculate particle penetration 
through aerosol transport lines: Draft report for comment, 
17:23409 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Chemical changes associated with zeolitization of the tuffa- 
ceous beds of Calico Hills at Yucca Mountain, Nevada, 
17:21033 (R;US) 
Shear response of a rock joint under different boundary condi- 
tions: An experimental study, 17:21931 (R;US) 
Water-rock interactions and the pH stability of groundwater from 
Yucca Mountain, Nevada, 17:21035 (R;US) 
TUMORS 
See NEOPLASMS 
TUNDRA 
Response of a tundra ecosystem to elevated atmospheric car- 
bon dioxide and CO.-induced climate change: Progress 
report, 17:22629 (R;US) 
TUNGSTEN OXIDES 
Muttiple scattering effects in W-O-W system, 17:21969 (IA;SU) 
TUNNELS 
See also WIND TUNNELS 
Design management and stress analysis of a circular rock tun- 
nel for storage of spent nuclear fuel, 17:20982 (R;US) 
Dynamic response of tunnels in jointed rocks, 17:21068 (R;US) 
TURBINE BLADES 
A surface definition code for turbine blade surfaces, 17:21292 
(R;US) 
Development of a computer code for the design of flutter-free 
turbomachinery blading, 17:21782 (R;CH;In German) 
Technical development of ceramic gas turbine technology.: Re- 
search and development of 300 KW class ceramics gas 
turbine heat resistant ceramic members for cogeneration, 
17:21872 (IA;JP;In Japanese) 
TURBINES 
See also GAS TURBINES 
WIND TURBINES 
Development of a new environmentally improved hydroturbine, 
17:21180 (RA;US) 
TURBULENT FLOW 
Advances in compressible turbulent mixing, 17:22941 (R;US) 
Discrete vortex model: Part 1, 17:22073 (1;DK) 
Experimental study of flow modification inland from a coast for 
nonneutral conditions, 17:21294 (R;DK) 
TURKEY 
Heavy oil EOR technology.: EOR field pilot test in Turkish IK- 
IZTEPE oil field, 17:20864 (IA;JP;In Japanese) 
TVO-2 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report 2nd 
quarter, 1991, 17:21330 (R;Fl) 
TWO-PHASE FLOW 
Experimental study on two-phase flow regime transition from 
Stratified to slug flow in a large-height horizontal duct, 
17:21556 (R;JP;In Japanese) 


UNIVERSITIES 


Phase distribution measurements in narrow rectangular chan- 
nels using image-processing techniques, 17:21510 (R;US) 

Time step and mesh size dependencies in the heat conduction 
solution of a semi-impiicit, finite difference scheme for tran- 
sient two-phase flow, 17:21585 (R;US) 

Use of a genetic algorithm to solve fluid flow problems on an 
NCUBE/2 multiprocessor computer, 17:23157 (R;US) 

2-METHYLBUTADIENE 
See ISOPRENE 


U 


U CODES 

UPDATE: Program to update Fortran source files, 17:23371 
(CM;US) 

UPDATE: Program to update Fortran source files, 17:23370 
(CM;US) 

U VALUES 

Dynamic response factor estimation: a point algebraic method, 
17:21762 (R;GB) 

UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
ULTRASONIC TESTING 

Examination of the defects of the Ispra vessel A, 17:21438 (R;FR) 
ULTRAVIOLET RADIATION 

Optically induced nitrogen dangling-bonds in 
genated silicon nitride thin films, 17:21929 R: US) 

UNDERGROUND DISPOSAL 

Analysis of the long-term safety of ultimate storage concepts for 
heat generating radioactive wastes, 17:21026 (R;DE;In Ger- 
man) 

Geophysical investigations in the Veitsivaara area, Finland sum- 
mary report, 17:22674 (R;Fl) 

Rock mechanical, thermomechanical and hydraulic behaviour of 
the near field for spent nuclear fuel, 17:21091 (R;Fl) 

The existence of native iron - implications for nuclear waste 
management. Part 2: Evidence from investigation of samples 
of native iron, 17:21062 (R;Fl) 

UNDERGROUND EXPLOSIONS 
Measurement of antineutrinos from underground nuclear tests 
as a verification technology, 17:21814 (R;US) 
UNDERGROUND FACILITIES 
See also TUNNELS 
WIPP 

18 W/m? mockup for defense high-level waste (Rooms A): In 
situ data report: Volume 2, Thermal response gages, Febru- 
ary 1985—June 1990, 17:21055 (R;US) 

UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERWATER VEHICLES 

See SUBMARINES 
UNEMPLOYMENT 

See EMPLOYMENT 
UNGLAZED SOLAR COLLECTORS 

Desiccant cooling using unglazed transpired solar collectors, 
17:21245 (R;US) 

UNILAC 

Anew 1.4 MeV/u injector linac for the UNILAC, 17:22370 (RA;US) 

The 14 GHz CAPRICE source: Results on heavy metallic ions, 
17:22224 (RA;US) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 

UNITED KINGDOM 

The geological, geochemical, topographical and hydrogeologi- 
cal characteristics of the Broubster natural analogue site, 
Caithness, 17:21007 (R;FR) 

UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 


is hydro- 
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UNIVERSITY OF CALIFORNIA LAWRENC 


UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 


UPPSALA SYNCHROCYCLOTRON 
Report on the UPPSALA ECRIS facility and its planned use for 
atomic physics, 17:22234 (RA;US) 
UPTAKE 
Efficiencies of free-air gas fumigation devices, 17:22536 (R;US) 
URANIUM 

See also DEPLETED URANIUM 

Coordination chemistry for new actinide separation processes, 
17:20937 (R;FR) 

Information for consideration in reviewing groundwater protec- 
tion plans for uranium mill tailings sites, 17:22730 (R;US) 

Mechanisms for the retardation of uranium (VI) migration, 
17:22666 (R;US) 

Memoranda for the file, P Department: Part 1, Book 10, 1944— 
1946, 17:20934 (R;US) 

Purification of waste uranium for recycle, 17:21028 (R;US) 

Remote, real-time analysis of hazardous wastes through laser 
ablation-inductively coupled plasma atomic emission spec- 
trometry, 17:21119 (R;US) 

The location of uranium in source rocks and sites of secondary 
deposition at the Needle’s Eye natural analogue site, Dum- 
fries and Galloway, 17:21008 (R;FR) 

Trip report ORNL August 20-September 3, 1952, 17:21828 
(R;US) 

Trip report, ORNL, August 12, 1952, 17:21825 (R;US) 

[Trip Report: Coating metals with aluminum]: Carnegie Institute 
of Technology, September 3, 1952, 17:21829 (R;US) 

URANIUM 234 
Uranium concentrations in asparagus, 17:22660 (R;US) 
URANIUM 235 

Characterizing and improving passive-active shufflers for as- 
says of 208-Liter waste drums, 17:21138 (R;US) 

KDDK: Delayed beta-and gamma-ray production, 17:23385 
(CM;US) 

LACAN Code for global simulation of SILVA laser isotope sepa- 
ration process, 17:20931 (R;FR;In French) 

Uranium concentrations in asparagus, 17:22660 (R;US) 

URANIUM 236 TARGET 

The method of neutron total cross section measurements of 
atomic nuclei in energy range 100-1000 keV with reactor fil- 
tered neutron beams, 17:23121 (R;UA;In Russian) 

URANIUM 238 TARGET 

The method of neutron total cross section measurements of 
atomic nuclei in energy range 100-1000 keV with reactor fil- 
tered neutron beams, 17:23121 (R;UA;In Russian) 

URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 

Corrosion testing program: Trip report, August 13, 1952, 
17:21827 (R;US) 

New fuel element development: Report of meeting, August 11, 
1952, 17:21477 (R;US) 

URANIUM BASE ALLOYS 
Purification of waste uranium for recycle, 17:21028 (R;US) 
URANIUM DEPOSITS 

Uranium-thorium and rare earth migration in granitic uranium 
deposits: comparison test with high level radioactive wastes 
in underground disposal, 17:21093 (R;FR;In French) 

URANIUM HEXAFLUORIDE 
A comparison of three self-tuning control algorithms developed 
for the Bristol-Babcock controller, 17:20930 (R;US) 
URANIUM Ii 
See URANIUM 234 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINERALS 

The geological, geochemical, topographical and hydrogeologi- 
cal characteristics of the Broubster natural analogue site, 
Caithness, 17:21007 (R;FR) 
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URANIUM ORES 
Feasibility study of the dissolution rates of uranium ore dust, 
uranium concentrates and uranium compounds in simulated 
lung fluid, 17:22844 (R;CA) 
URANIUM OXIDES 
See also URANIUM TRIOXIDE 
Mechanisms for the retardation of uranium (VI) migration, 
17:22666 (R;US) 
URANIUM RECYCLE 
Use of reprocessed uranium and of depleted uranium. Final re- 
port, 17:21403 (R;DE;in German) 
URANIUM TRIOXIDE 
Chemical Processing Department monthly report for February 
1957, 17:20941 (R;US) 
Chemical Processing Department monthly report for January 
1957, 17:20940 (R;US) 
URBAN AREAS 
See also LOS ALAMOS 
A one-class classifier for identifying urban areas in remotely- 
sensed data, 17:23405 (R;US) 
Decontamination in the urban area, 17:22832 (RA;FR) 
Deposition on urban surfaces and subsequent weathering, 
17:21355 (RA;FR) 
Development and testing of an air quality model for Mexico City, 
17:22584 (R;US) 
Improvement of practical countermeasures: the urban environ- 
ment post-Chernobyl action, 17:21544 (R;FR) 
US CLEAN AIR ACT 
Emission allowances and utility compliance choices: Market de- 
velopment and regulatory response, 17:21633 (R;US) 
Energy strategy in the U.S., alternative motor fuels, and global 
environment, 17:21636 (IA;JP) 
US DOD 
Software tools for lower echelon systems development, 
17:23327 (RA;US) 
US DOE 
See also ANL 
BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 
ORGDP 
ORNL 
OAK RIDGE RESERVATION 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US DOE FIELD OFFICES 
WIPP 
Y-12 PLANT 
Computer security applied research for DOE/OSS, 17:23348 
(RA;US) 
DOE/METC overview: Coal gasification and gas stream 
cleanup, 17:20651 (RA;US) 
Defense Programs Occurrence Analysis Report through fourth 
quarter calendar year 1991, 17:21635 (R;US) 
Group 1. Waste characterization, 17:21105 (RA;US) 
Group 2. Grouting, 17:21106 (RA;US) 
Group 3. Operations and certification, 17:21107 (RA;US) 
Group 4. Containment, 17:21108 (RA;US) 
Group 5. Treatment of off-spec products, 17:21109 (RA;US) 
Grout treatment facilities at DOE and other plants: Scope and 
objectives of the workshop, 17:21096 (RA;US) 





Performance assessment review for Department of Energy, 
17:21079 (R;US) 

Quality, 17:23438 (RA;US) 

Site reports, 17:23437 (RA;US) 

Software management plans, 17:23352 (RA;US) 

Standardization guide for construction and use of MORT-type 
analytic trees: Revision 1, 17:23297 (R;US) 


US DOE FIELD OFFICES 
Management of the Central Training Academy, Albuquerque, 
New Mexico, 17:23295 (R;US) 


US DOE PROGRAM MANAGEMENT 

Record of meeting on December 5, 1990 with Environmental 
Protection Agency, South Carolina Department of Health and 
Environmental Control and Savannah River Site, 17:21039 
(R;US) 

Savannah River Site ALARA Program appraisals, 17:21131 
(R;US) 

TQM at the Department of Energy, 17:23423 (RA;US) 


US FEDERAL ASSISTANCE PROGRAMS 
Characterization of the Weatherization Assistance Program net- 
work: Weatherization Assistance Program, 17:21663 (R;US) 


US GEOLOGICAL SURVEY 
See USGS 


US GS 
Selected ground-water information for the Pasco Basin and ad- 
jacent areas, Washington, 1986-1989, 17:22670 (R;US) 


US NRC 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, January-March, 1992: Volume 11, No. 1, 
17:21398 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, July— 
December, 1991: Volume 34, Index 2, 17:21396 (R;US) 

NRC regulatory agenda: Quarterly report, January—March 1992: 
Volume 11, No. 1, 17:21397 (R;US) 

Nuclear Regulatory Commission Information Digest 1992 edi- 
tion: Volume 4, 17:21399 (R;US) 

Title List of Documents Made Publicly Available, March 1-31, 
1992: Volume 14, No. 3, 17:21395 (R;US) 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board Decisions, July 1972—June 1971: Revision 2, 
17:21394 (R;US) 


US WEST COAST 
On subduction zone earthquakes and the Pacific Northwest 
seismicity, 17:22915 (R;US) 


USA 
See also ALASKA 

APPALACHIA 
KENTUCKY 
PENNSYLVANIA 
PUERTO RICO 
TENNESSEE 
US WEST COAST 
VIRGINIA 

Application of geophysical methods to reservoir characterization.: 
Cross-well tomography (case in South Casper creek oil 
Field, Wyoming, U.S.A.), 17:20834 (IA;JP;in Japanese) 

Energy strategy in the U.S., alternative motor fuels, and global 
environment, 17:21636 (IA;JP) 

Modeling changes in forest hydrology and productivity in the 
southeastern US related global climate change, using a Geo- 
graphic Information System (GIS), 17:22617 (RA;US) 

USSR 

Survey on infrastructural promotion for coal import.: Survey on 
the coal situation and export capability in Soviet Union, 
17:20813 (IA;JP;in Japanese) 

UTAH 
Methane formation and retention in coal: Quarterly technical 


progress report, October 1, 1991—December 31, 199i, 
17:20774 (R;US) 


V 


V CODES 
VODE: Variable coefficient ODE solver, 17:23368 (CM;US) 
VODE: Variable coefficient ODE solver, 17:23369 (CM;US) 
VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM STATES 
On the dynamics of a model of electroweak interaction with a t- 
quark condensate, 17:23020 (R;UA;In Russian) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 

Assessment of valve actuator motor rotor degradation by 
Fourier Analysis of current waveform, 17:21434 (R;US) 

Evaluation of proposed inservice testing procedures for check 
valves, 17:21345 (R;US) 

Motor-operated globe vaive performance in a liquid sodium en- 
vironment, 17:21540 (R;US) 

Pump and valve research at the Oak Ridge National Laboratory, 
17:21436 (R;US) 

Review and analysis of check valve failure data, 17:21539 (R;US) 

VANADATES 

Crystal chemical systematics of oxygen inds with oxyan- 
ionic radicals and the chemical bonding forces, 17:21972 
(IA;SU) 

VANADIUM 

Account of electronic density deformation at 3d-metal ions des- 
orption from the surface by electric field, 17:22005 (IA;SU;In 
Russian) 

Influence of volume deformation on electronic structure and op- 
tical properties of transition elements, 17:21983 (IA;SU;In 
Russian) 

VANADIUM ALLOYS 

Chemical bond in solid solutions Ti;_,.Vx and V;_,Crx, 
17:21981 (IA;SU;in Russian) 

Effect of alloying and defects on bond characteristics in simple 
metals, 17:21996 (IA;SU;in Russian) 

VANADIUM IONS 
Electron impact ionization of lithiumlike ions: Ti’, V2, Cr2'+, 
Mn**, and Fe®*+, 17:23147 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM OXIDES 

Anomalous physical properties of the mixed Jahn-Teller crystals 
with the zircon structure, 17:22007 (IA;SU) 

Hydrogen molecule chemisorption on transition metal oxides, 
17:22006 (IA;SU;In Russian) 

Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 

VANADIUM SILICIDES 
Fine scale mesostructures in superconducting and other materi- 
als, 17:21890 (R;US) 
VANES 
nts for cw RFQ's, 17:22242 (RA;US) 
New vanes for RFQ1, 17:22240 (RA;US) 
of high-strength coppers for RFQi’s new vanes, 
17:22241 (RA;US) 
VAPOR CONDENSERS 

Development of super heat pump energy accumulation system.: 
Development of cooling-heating dual superheat pump, 
17:21726 (IA;JP;in Japanese) 


See also WATER VAPOR 
Oil vapor coking kinetics over oxidized Colorado oil shale, 
17:20929 (R;US) 
VECTOR FIELDS 
Reduced field equations and motion integrals in anisotropic 
space, 17:23001 (R;UA;In Russian) 
VECTORS 
Vector processing time chart analysis program (VTAP) simulation 
of vector processing computers, 17:23408 (R;JP;in Japanese) 
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VEGETATION 


VEGETATION 
See PLANTS 
VELOCITY 

Damping enhancement of large space strucutures by proof- 
mass-actuators, 17:22037 (R;JP;in Japanese) 

Development of geophysical exploration methods for areas with 
complex topography and geology.: 3D seismic physical mod- 
eling system, 17:20830 (IA;JP;in Japanese) 

The influence of damping on computer simulations of rock mo- 
tion, 17:20925 (R;US) 

VENTILATION DUCTS 

See DUCTS 
VERSENE 

See EDTA 
VERTICAL AXIS TURBINES 

Drives for high torque applications, 17:21280 (RA;GB) 

Dynamic and aerodynamic loads on a stall-regulated VAWT, 
17:21286 (R;GB) 

The requirements for mechanical systems for vertical axis wind 
turbines, 17:21271 (RA;GB) 

VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VIBRATION MODES 

See OSCILLATION MODES 
VICTORIA 

Development of brown coal liquefaction, 17:20749 (IA;JP) 
VIRGINIA 

Nitrogen and sulfur deposition impacts upon nutrient cycling in two 
southern Appalachian red spruce stands, 17:22620 (RA;US) 

VISCOSITY 

Viscosity measurements - a comprehensive overview on the 
method and its applicability for the identification of irradiated 
foodstuffs, 17:22767 (RA;FR) 

VISIBLE RADIATION 
Identification of crystals in Hanford nuclear waste using polar- 
ized light microscopy, 17:22486 (R;US) 
VITAMIN B-1 
See THIAMINE 
VITAMIN H 
See BIOTIN 
VITRIFICATION 

A pilot scale demonstration of the DWPF process control and 
product verification strategy, 17:21084 (R;US) 

MAWS: A development program and demonstration to reduce 
Vitrification remediation treatment costs, 17:21024 (R;US) 

VOCATIONAL TRAINING 

See TRAINING 

VOLATILE MATTER 
Steady-state analysis of the fate of volatile contaminants during 
In situ Vitrification, 17:21047 (R;US) 
VOLATILIZATION 
See EVAPORATION 
VOLCANIC ROCKS 

See also BASALT 

Overall national geothermal resources survey, 
(IA;JP;in Japanese) 

VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAGE 

See ELECTRIC POTENTIAL 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 
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W 


WAK 

The Karlsruhe reprocessing pliant, WAK, 17:20942 (1;DE;In Ger- 
man) 

WAKEFIELD ACCELERATORS 

Accelerator deflection-mode dampening experiments at Ar- 
gonne, 17:22193 (RA;US) 

Computer simulations of new dielectric accelerator devices, 
17:22368 (RA;US) 

Wakefield accelerators, 17:22140 (RA;US) 

WALLS 

A field test of the performance of an opaque wall clad with trans- 
parent insulation material, 17:21229 (R;GB) 

Hollow clay tile wall test program: Bond wrench testing at Build- 
ing 9207 at the Y-12 Plant, 17:22042 (R;US) 

Hollow clay tile wall test program: Procedures and fixtures for 
removing, capping, handling, and testing masonry prisms and 
flexural bond specimens, 17:22044 (R;US) 

Thermal performance of walls clad with transparent insulation 
material under realistic operating conditions, 17:21232 (R;GB) 

Transparent isolation - final report of the research project 1987 - 
1990, 17:21220 (R;CH;in German) 

WARFARE 
Optimal targeting of evading objects, 17:22506 (R;US) 
WARSAW CYCLOTRON 
Present status of the Warsaw cusp ECR ion source, 17:22231 
(RA;US) 

WASHOUT 

Deposition of radionuclides in precipitation, 17:22569 (RA;FR) 
WASTE BURIAL 

See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 

See CHEMICAL WASTES 
WASTE FORMS 

Characterization of clay (bentonite)/crushed granite mixtures to 
build barriers against the migration of radionuclides: diffusion 
studies and physical properties, 17:21014 (R;FR) 

Corrosion of container and infrastructure materials under clay 
repository conditions, 17:21015 (R;FR) 

Leaching sensitivity to geologic environmental parameters. Task 
3. Characterization of radioactive waste forms. A series of fi- 
nal reports (1985-89). No 14, 17:21916 (R;FR) 

Mechanisms and interaction phenomena influencing releases in 
a low- and medium-level waste disposal system, 17:21012 
(R;FR) 

WASTE ISOLATION PILOT PLANT 

See WIPP 

WASTE MANAGEMENT 

See also RADIOACTIVE WASTE MANAGEMENT 

EnviroTRADE: Its role in the cleanup of the environment, 
17:21126 (R;US) 

How to use environmental data in local operation and mainte- 
nance of water and sewer installations, and to servey 
resipient conditions, 17:21798 (IA;DK) 

WASTE PROCESSING PLANTS 
Characterization of solid waste incinerator emissions, 17:22555 
(R;IT) 
WASTE PRODUCT UTILIZATION 
Energy from biomass and waste, 17:21163 (R;FR) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, December 2, 1991—March 1, 1992, 
17:20798 (R;US) 

Development of composite methane gas producing equipment 
using high-performance separation membranes.: High- 
concentration waste water pilot plant, 17:21160 (IA;JP;In 
Japanese) 

Environmental information document: Savannah River Labora- 
tory Seepage Basins, 17:20997 (R;US) 

















Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Revi- 
sion 2, 17:21953 (R;US) 

Stormwater NPDES permit workplan for industrial individual per- 
mit application, 17:22684 (RA;US) 

Waste treatment evaluation for aqueous secondary waste from 
mixed waste incineration, 17:21086 (R;US) 

Work plan to assess treatment of trench water from Waste Area 
Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, 
a Environmental Restoration Program, 17:21042 
(R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 
Electrochemical array sensors for piating waste stream monitor- 
ing, 17:22667 (R;US) 
WATER 
See also DRINKING WATER 
GROUND WATER 
WASTE WATER 

Climatic control for the open spaces of the 1992 world fair, 
Seville, Spain, 17:21732 (RA;FR) 

Evaluation of a soil fixative to retard particle entrainment: A lab- 
oratory study, 17:22669 (R;US) 

RELAPS5 assessment on direct-contact condensation in horizon- 
tal cocurrent stratified flow, 17:21588 (R;US) 

Radiolytic oxidation, 17:21017 (R;FR) 

The importance of natural convection in in-vessel melt coolabil- 
ity, 17:21515 (R;US) 

Water stress tolerance of black cottonwood and eastern cotton- 
wood clones and four of their hybrid progeny, 17:22619 
(RA;US) 

[Fundamental studies in oxidation-reduction in relation to water 
photolysis]: Progress report, November 1, 1990—October 25, 
1991, 17:22012 (R;US) 

WATER CHEMISTRY 
Chemistry and radiochemistry tests of N.S.MUTSU: Reports on 
N.S.MUTSU power-up tests, 17:21387 (R;JP;in Japanese) 
WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HCLWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
LWGR TYPE REACTORS 
MAPLE REACTOR 
OWR REACTOR 
PWR TYPE REACTORS 

Segregation in a neutron-irradiated type 316 stainless steel, 
17:21326 (R;US) 

TACT-IIl: Transport of radioactivity from a reactor core, 
17:23372 (CM;US) 

WATER GAS PROCESSES 

Calcium oxide process for the bulk removal of carbon dioxide, 
17:20664 (RA;US) 

Catalytic carbon membranes for hydrogen production, 17:21145 
(RA;US) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

An assessment of the impact of Class V injection wells on car- 

bonate ground waters, 17:22609 (RA;US) 


WATER WAVES 


Development of geographic information system coverages to 
assess risk of public-supply well contamination in Tennessee, 
17:22687 (RA;US) 

Report of the nineteenth session, Athens, 8-12 May 1989: Re- 
ports and studies, 17:22723 (1;XU) 

Transport of contaminated sediment during floods in White Oak 
Creek near Oak Ridge, Tennessee, 17:22691 (RA;US) 

Uncertainties in '*C dating in fractured sedi rocks on 
the Oak Ridge Reservation, 17:22601 (RA;US) 

WATER POLLUTION CONTROL 
Improving pollution monitoring, 17:22729 (IA;DK) 
WATER POLLUTION MONITORS 

Sensors, automatic sampling and analysing devices, 17:22491 

(R;DE;in German) 
WATER QUALITY 

Availability of GliS-based or compatible data for modeling 
agricultural nonpoint source pollution of surface waters in Ten- 
nessee, 17:22688 (RA;US) 

Climatic and land cover influences on watershed processes, 
water quality, and biological response in the Tennessee River 
Basin, 17:22703 (RA;US) 

Development of a GIS based synthetic watershed sediment 
routing model, 17:22689 (RA;US) 

Discharge and water quality monitoring required for NPDES 
stormwater regulations compliance, 17:22698 (RA;US) 

Environmental information document: Savannah River Labora- 
tory Seepage Basins, 17:20997 (R;US) 

Kentucky Lake data base for PC users, 17:22700 (RA;US) 

North Mouse Creek water quality study, 17:22697 (RA;US) 

Perceptions of selected Tennessee county leaders on the level 
of severity and program priority of 14 water quality issues, 
17:22699 (RA;US) 

The status of Tennessee's water quality standards, 17:22683 
(RA;US) 

WATER RESERVOIRS 

See also COOLING PONDS 

Climatic and land cover influences on watershed processes, 
water quality, and biological response in the Tennessee River 
Basin, 17:22703 (RA;US) 

Patterns of sediment accumulation in Watts Bar Reservoir 
based on '97Cesium, 17:22694 (RA;US) 

TVA’S Vital Signs Reservoir Monitoring program, 17:22685 
(RA;US) 

Woods Reservoir reconnaissance level assessment manage- 
ment and operations water quality perspective, 17:22686 
(RA;US) 

WATER RESOURCES 

A case for water resource reallocation, 17:22680 (RA;US) 

implications and impacts of TVA’S quality initiative on operation 
of water resources programs, 17:22681 (RA;US) 

Status of an aerating labyrinth weir for minimum flow and oxy- 
gen improvement in South Holston Dam tailwater, 17:21179 
(RA;US) 

Water demand forecasting in the upper Duck River basin in cen- 
tral Tennessee, 17:22682 (RA;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER USE 

Water demand forecasting in the upper Duck River basin in cen- 

tral Tennessee, 17:22682 (RA;US) 
WATER VAPOR 

Feasibility of in situ stripping of volatile organic compounds at 
the Savannah River Site: Preliminary modeling of a pair of 
horizontal wells: Environmental Technology Program, 
17:22668 (R;US) 

WATER WAVES 

Met-ocean modelling comparative study, 17:22068 (IA;DK) 

System 3. A three dimensional hydrodynamic model, 17:22067 
(1;DK) 

System 3. A three dimensional hydrodynamic model. Vol. 6A: A 
three dimensional hydrodynamic model. Validation tests, 
17:22071 (1;DK) 
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WATER WAVES 


System 3. A three dimensional hydrodynamic model. Vol. 6C: 
Validation tests. Meteorological and oceanographic modelling 
(MOMOP), 17:22072 (I;DK) 

System 3. A three dimensional hydrodynamical model. Vol. 3B: 
Finite difference scheme and solution algorithm. Advection - 
dispersion model, 17:22069 (1;DK) 

WATER WELLS 

Development of geographic information system coverages to 
assess risk of public-supply well contamination in Tennessee, 
17:22687 (RA;US) 

Investigative strategy to determine the extent and rate of con- 
taminant transport in a strike-dominated karstic flow system, 
17:22608 (RA;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERSHEDS 

Application of oxygen-18 tracer techniques to arctic hydrological 
processes, 17:22714 (RA;US) 

Developing spatially distributed meteorologic, hydrologic, and 
ecosystem models for tropical watersheds, 17:22717 (RA;US) 

Development of a GIS based synthetic watershed sediment 
routing model, 17:22689 (RA;US) 

Effects of flowpath variation on the hydrogeochemical response 
of Walker Branch Watershed to storms, 17:22690 (RA;US) 

Field-scale experiments on 3-dimensional multi-region transport 
of tracers at Melton Branch, 17:22626 (RA;US) 

Forest floor CO, exchange: Biophysical constraints and spatial 
gradients, 17:22614 (RA;US) 

Further investigations regarding the ecology of aquatic 
bryophytes in Walker Branch, 17:22705 (RA;US) 

Hillslope soil moisture gradients in upland forested watersheds, 
17:22716 (RA;US) 

Hydrologic flowpaths in Walker Branch Watershed determined 
by end member mixing analysis, 17:22710 (RA;US) 

Intermediate-scale experiments on 1-dimensional multi-region 
transport of tracers at Melton Branch, 17:22625 (RA;US) 

Measuring the spatial distribution of evapotranspiration in 
Walker Branch Watershed, 17:22702 (RA;US) 

Seasonal and longitudinal nutrient variation in Walker Branch 
and effects on stream periphyton, 17:22706 (RA;US) 

Seasonal and spatial patterns in stable carbon and nitrogen 
isotopes in contrasting environments on Walker Branch Wa- 
tershed, 17:22899 (RA;US) 

Soil stratigraphy and landscape evolution of a large flat-floored 
doline on the crest of Chestnut Ridge, 17:22621 (RA;US) 

Surface water hydrology for a contaminated forested watershed, 
17:22701 (RA;US) 

Visualizing the surface hydrodynamics of a forested watershed, 
17:22715 (RA;US) 

WAVE PROPAGATION 
Quantum wave modeling on highly parallel distributed memory 
machines, 17:22927 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WEAPONS 

See also NUCLEAR WEAPONS 

An emulation/simulation environment for intelligent controls, 
17:23316 (RA;US) 

— progress report, April-June 1991, 17:22518 
(R;US) 

Kirtland Operations progress report, January-March 1991, 
17:22525 (R;US) 

WEATHERIZATION 
Characterization of the Weatherization Assistance Program net- 
work: Weatherization Assistance Program, 17:21663 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 

"Oblique corrections’ and symmetry breaking, 17:22994 (R;XA) 

On the dynamics of a model of electroweak interaction with a t- 
quark condensate, 17:23020 (R;UA;In Russian) 
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WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Comparative fatigue tests on fillet welded joints under various 
types of variable amplitude loading, 17:21287 (R;GB) 
WELDS 
See WELDED JOINTS 
WELL CASINGS 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (horizontal well path design program), 17:20877 
(IA;JP;In Japanese) 

WELL DRILLING 

Basic research on drilling technology.: Basic research on drilling 
information data-base system, 17:20872 (IA;JP;in Japanese) 

Basic research on drilling technology.: Design and building of 
drilling test unit (large-scale R and D), 17:20873 (IA;JP;In 
Japanese) 

Basin research on drilling technology.: Basic research on rate of 
penetration, 17:20871 (IA;JP;In Japanese) 

Materials for geothermal production, 17:21258 (R;US) 

R and D on real-time drilling control system.: R and D on EM- 
MWD, 17:20874 (IA;JP;In Japanese) 

R and D on real-time drilling control system.: R and D on drilling 
control software program, 17:20875 (IA;JP;in Japanese) 

Reserach on production technology for a high-temperature, cor- 
rosive environment.: Development of completion fluid, 
17:20886 (IA;JP;In Japanese) 

WELL LOGGING 

R and D on horizontal well technology.: MWD logging system 

(pulsed neutron sensor), 17:20880 (IA;JP;In Japanese) 
WELL STIMULATION 

Well stimulation technology.: Field experiment of massive hy- 

draulic fracturing, 17:20863 (IA;JP;In Japanese) 
WELLHEADS 

R and D on horizontal well technology.: Horizontal drilling tech- 
nology (horizontal well path design program), 17:20877 
(IA;JP;In Japanese) 

WELLS 
See also DISPOSAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 

Basin reserach on drilling technology.: Basic research on well 
control, 17:23392 (IA;JP;In Japanese) 

Study on amplitude variation with offset (AVO) (large-scale R 
and D), 17:22482 (IA;JP;in Japanese) 

The Savannah River Plant's waste site groundwater monitoring 
program conducted by the Health Protection Department for 
the first quarter 1986: Revision, 17:22646 (R;US) 

WEST COAST 
See US WEST COAST 
WEST VALLEY PROCESSING PLANT 
Cement solidification of low-level radioactive sludge at the West 
Valley Demonstration Project, 17:21101 (RA;US) 
WET DEPOSITION 
See WASHOUT 
WETLANDS 

Organic matter decomposition and nitrogen mineralization re- 
sponse to disturbance from silvicultural practices in a boreal 
wetland, 17:22622 (RA;US) 

Wetland mitigation: Is it for real? A comparison study between a 
mitigation site and three nearby natural wetlands, 17:22604 
(RA;US) 

WHEAT 
identification methods for irradiated wheat, 17:22808 (R;JP) 
WIND 
Turbulence intensity and power spectra 70 m above the water 
surface of the Great Belt, 17:21266 (R;DK) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 





WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Yaw dynamics of horizontal axis wind turbines: Final report, 

17:21293 (R;US) 
WIND POWER 

Determination of the wind energy potential in the Simplon area. 
Annual report 1990, 17:21265 (R;CH;in German) 

Employment and land-use impacts or resource program ele- 
ments, 17:21648 (R;US) 

WIND TUNNELS 

Evaluation of NACA0012 airfoil test results in the NAL two- 
dimensional transonic wind tunnel, 17:22048 (R;JP) 

Pressure measurement method using electronically scanner 
pressure sensor (ESP) installed in a gust wind tunnel, 
17:22493 (R;JP;in Japanese) 

Ultra high speed numerical wind tunnel (UHSNWT) initiative at 
National Aerospace Laboratory numerical simulator.: Second 
generation, 17:22047 (R;JP;in Japanese) 

WIND TURBINE ARRAYS 
Reliability and operation of the windfarm of Zeebrugge, 
17:21273 (RA;GB) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
Aerodynamics 

Design and analysis techniques for wind turbines in unsteady 

environments, 17:21282 (R;GB) 
Brakes 

Dynamic brake and friction material tests for a 640 KW wind tur- 
bine, 17:21281 (RA;GB) 

Implementation and optimisation of mechanical braking and 
safety systems, 17:21277 (RA;GB) 

Control Systems 

Control system for a wind/diesel system, 17:21290 (I;DK;In 

Danish) 
Control 

Investigation of torque control using a variable slip induction gen- 
erator (Wind turbine transmission torque.), 17:21288 (R;GB) 

The torque limiting gearbox, 17:21279 (RA;GB) 

Electric Generators 

Control system for a wind/diesel system, 17:21290 (I;DK;In 
Danish) 

Directly coupled slow speed wind turbine alternators: The appli- 
cation of directly coupled slow speed generators to horizontal 
and vertical axis wind turbine systems of medium and 
power rating. Stage 2: Preliminary design, 17:21285 (R;GB) 

Field Tests 
Cooperative field test program for wind systems: Final report, 
17:21291 (R;US) 
Geers 
The torque limiting gearbox, 17:21279 (RA;GB) 
Hydraulics 

Hydrostatic transmission for a 1MW wind turbine, 17:21278 

(RA;GB) 
Machine Parts 

Hub mechanisms, 17:21275 (RA;GB) 

Proceedings of a workshop on mechanical systems for wind tur- 
bines, 17:21269 (R;GB) 

Mechanical Transmissions 
Mechanical transmission system configuration, 
(RA;GB) 
Proceedings 
Proceedings of a workshop on mechanical systems for wind tur- 
bines, 17:21269 (R;GB) 
Rotors 
Effect of blade root geometry on the stalling of a rotor: Final re- 
port (Wind turbines.), 17:21289 (R;GB) 
Safety Standards 
Wind turbine standards, 17:21272 (RA;GB) 
Torque 
Investigation of torque control using a variable slip induction gen- 
erator (Wind turbine transmission torque.), 17:21288 (R;GB) 


17:21276 


Turbine Blades 

Effect of blade root geometry on the stalling of a rotor: Final re- 

port (Wind turbines.), 17:21289 (R;GB) 
Unsteady Fiow 

Design and analysis techniques for wind turbines in unsteady 

environments, 17:21282 (R;GB) 
Wood 

Fatigue evaluation of wood laminates for the design of 100M di- 

ameter wind turbine blades, 17:21283 (R;GB) 
WINDOWS 

SS of glass in windows and solar systems, 17:21241 
(RA;US) 

Collector and window glazings, 17:21240 (RA;US) 

Degradation modes of polyethylene terephthalate used in solar 
applications, 17:21752 (RA;US) 

WIPP 

Measured and calculated closures of open and brine filled 
shafts and deep vertical boreholes in salt, 17:21056 (R;US) 

Resource Conservation and Recovery Act Part B permit appli- 
cation: Volume 7: Revision 1.0, 17:20993 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appii- 
cation: Chapter D, Appendix D1 (conclusion): Volume 3, 
Revision 1.0, 17:20991 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appii- 
cation: Volume 2, Revision 1.0, 17:20990 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appii- 
cation: Volume 6, Chapter D, Appendices D4—D13: Revision 
1.0, 17:20992 (R;US) 

The inventory of radioactive material in the event of an under- 
ground accident at the point of release, its pathway to Station A, 
and the consequence of off-site dose to the public: Waste Iso- 
lation Pilot Plant Safety Assessment Report, 17:20995 (R;US) 

WwooD 

Fatigue evaluation of wood laminates for the design of 100M di- 

ameter wind turbine blades, 17:21283 (R;GB) 
WOOD ALCOHOL 
See METHANOL 


WOOD FUELS 
The role of combustion of biofuels in reducing the release of 
carbon dioxide, 17:21168 (RA;SE) 
WOOD WASTES 
Development of fuel alcohol technology.: Research and devel- 
opment for total system (wood based total system), 17:21159 
(IA;JP;In Japanese) 
Preliminary characterization of the F-Area Railroad Crosstie Pile 
at the Savannah River Site: Revision 1, 17:21089 (R;US) 


WORKERS 
See PERSONNEL 


WORKING FLUIDS 
See also REFRIGERANTS 
Development of hot water utilizing power plant.: Development of 
binary cycle power plant, 17:21255 (IA;JP;in Japanese) 
WWER TYPE REACTORS 
See also LOVIISA REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
TEMELIN-1 REACTOR 
An investigation of axial xenon stability in VVER-1000 reactor 
designs, 17:21530 (RA;US) 
How do spectral indices depend on the neutron spectrum in low 
enriched UO2 - H20 lattices, 17:21324 (RA;US) 
WWR-M-KIEV REACTOR 
Calculation and measurement of neutron distribution in WWR-M 
reactor of the institute for nuclear research of the Ukrainian 
Academy of Sciences, 17:21431 (R;UA;In Russian) 


WYOMING 


Current status of design and construction of ENCOAL mild gasi- 
fication plant, 17:20654 (RA;US) 
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X RADIATION 


X 


X RADIATION 
Advanced reservoir evaluation technology.: Numerical modeling 
of naturally fractured reservoirs, 17:20848 (IA;JP;in Japanese) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Application of GaAs and CdTe photoconductor detectors to x- 
ray flash radiography, 17:22439 (R;FR) 
CdTe in photoconductive applications. Fast detector for metrol- 
ogy and X-ray imaging, 17:22437 (R;FR) 
X-RAY DIFFRACTOMETERS 
Use of a Fourier deconvolution method in particle size determi- 
nation and use of molecular mechanics in crystal structure 
determinations, 17:22008 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Analysis of individual microscopic particles by means of syn- 
chrotron radiation induced x-ray micro fluorescence, 
17:21938 (R;US) 
X-RAY FLUORESCENCE ANALYZERS 
An x-ray microprobe based upon a close-coupled focal- 
spot/glass capillary arrangement, 17:22479 (R;US) 
X-RAY LASERS 
lon collision effects in hydrogen-like recombination x-ray lasers, 
17:22089 (R;US) 
Review of potential x-ray laser applications in materials science 
and chemistry, 17:22087 (R;US) 
X-RAY RADIOGRAPHY 
Application of GaAs and CdTe photoconductor detectors to x- 
ray flash radiography, 17:22439 (R;FR) 
Application of cadmium telluride detectors to high energy com- 
puted tomography, 17:22436 (R;FR) 
CdTe in photoconductive applications. Fast detector for metrol- 
ogy and X-ray imaging, 17:22437 (R;FR) 
Electronic properties of chlorine doped cadmium telluride used 
as high energy photoconductive detector, 17:22438 (R;FR) 
X-RAY SOURCES 
A method of generating k-fluorescence x-rays, 17:22474 (R;US) 
Kinematics of Compton backscattering x-ray source for angiog- 
raphy, 17:22737 (R;US) 
Performance of the Phase 1 superconducting x-ray lithography 
source (SXLS) at BNL, 17:22412 (R;US) 
X-RAY SPECTRA 
Program RELAX: A code designed to calculate atomic relax- 
ation spectra of x-rays and electrons, 17:23417 (R;US) 
XENON 136 
Electromagnetic excitation of '*®Xe in relativistic heavy ion colli- 
sions, 17:23113 (R;DE;In German) 
XENON 136 REACTIONS 
Electromagnetic excitation of '°®Xe in relativistic heavy ion colli- 
sions, 17:23113 (R;DE;In German) 
XYLENOLS 
Synthesis of cresols and xylenols from benzene and methanol, 
17:21204 (R;US) 
Synthesis of cresols and xylenols from phenol and methanol, 
17:21202 (R;US) 


Y 


Y CODES 
Yaw dynamics of horizontal axis wind turbines: Final report, 
17:21293 (R;US) 
Y*RESONANCES 
See BARYONS 
Y-12 PLANT 
Corrective Action Plan for underground storage tanks 1219-U, 
1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1: Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 17:22675 (R;US) 
Y-12 Centralized Sanitary Landfill || Closure/Post Closure Plan 
Revision 2: Environmental Restoration and Waste Manage- 
ment Program, 17:21090 (R;US) 
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YANG-MILLS THEORY 
The Batalin-Vilkovisky scheme and the dynamical origin of the 
BRST condition, 17:22992 (R;XA) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YIELD (FISSION) 
See FISSION YIELD 
YTTERBIUM 164 
Charged particles as probes to study entrance channel effects 
in the composite system '®Yb, 17:23106 (R;US) 
YTTRIUM 90 
0*—0* radiation transitions, 17:22930 (R;UA;In Russian) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM OXIDES 
Critical Field 
Critical fields in high temperature superconductors, 17:21882 
(RA;US) 
| Structure 
Atomistic modeling of YBazCuO7 crystals, 17:21984 (IA;SU) 
Oxygen ordering and strain-related morphology in 
YBazCu,_,O7 systems, 17:21854 (R;US) 
YBazCug_,)Co,Oy: A substrate material for YBCO supercon- 
ductors, 1721881 (R;US) 

Damaging Neutron Fluence 

Influence of neutron induced point-defects on the transport 
properties of ceramic YBazCu3O7_,, 17:21912 (R;IT) 
Low flux neutron irradiation of ceramic YBagCugO7_,, 17:21913 
(R;IT) 

Deposition 

Substrate reactions and flux pinning structures in melt- 
processed YBa2Cu307 deposits on Ag-Pd alloy substrates, 
17:21855 (R;US) 

Electric Conductivity 
Anisotropic electrical resistivity of YBCO/PBCO superlattice 

films grown on miscut substrates, 17:21860 (R;US) 

Electrical Properties 
Phase transitions and transport in anisotropic superconductors 

with large thermal fluctuations, 17:21884 (RA;US) 

Electron-Phonon Coupling 
Determination of the Sommerfeld constant and the electron- 

phonon coupling strength in YBazCu307_,, 17:21887 (RA;US) 

Fine Structure 

Local environment around the oxygen atoms in Y-Ba-Cu-O 
studied x-ray absorption fine structure (XAFS) spectroscopy, 
17:23138 (R:US) 

High-Tc Superconductors 

Calculations of electron density distribution in HTSC according 
to X-ray data, 17:21990 (IA;SU;in Russian) 

Cluster calculations of electronic structure of oxygen vacancies 
in HTSC, 17:22001 (IA;SU;In Russian) 

Distribution of valent electrons on pulses in high temperature 
superconductors, 17:21985 (IA;SU;in Russian) 

Effect of oxygen atoms substitution on electronic structure of 
HTSC films of Y-Ba-Cu-O system, 17:21988 (IA;SU;In Russian) 

Electronic structure and electric field gradients in YBagCu,07 
and YBagCug3O.¢, 17:21986 (IA;SU;In Russian) 

Exchange interactions in HTSC-oxides YBagCu3QO¢ s..x, 
17:21993 (IA;SU;In Russian) 

Modelling of electronic structure of high-tc superconductors 
YBa2Cu3z07 by the method of crystal orbitals, 17:21991 
(IA;SU;In Russian z 

Parameters of STI 5’Fe labels in HTSC YBaz(Cu,_,Fex)3O7_; 
structure according to X, calculation by discrete variation 
method, 17:21994 (IA;SU;In Russian) 

Magnetic Flux 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Flux pinning enhancement by Y2BaCuOs inclusions in melt pro- 
cessed YBaCuO superconductors, 17:21881 (RA;US) 

Muon and neutron investigations of vortex correlations in high- 
Te-superconductors, 17:21885 (RA;US) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 











Magnetic Properties 
Flux creep studies 
17:21863 (R;US) 
Microstructure 
Substrate reactions and flux pinning structures in melt- 
processed YBa2Cu,07 deposits on Ag-Pd alloy substrates, 
17:21855 (R;US) 
Moessbauer Effect 
Distribution of valence charge and its manifestation in XPE-and 
NGR-spectra, 17:21970 (IA;SU;In Russian) 
Morphology 
Scanning tunneling microscope studies of initial epitaxial growth 
of YBazCu307 _; thin films, 17:21857 (R;US) 
Nuclear Quadrupole Resonance 
Distribution of valence charge and its manifestation in XPE-and 
NGR-spectra, 17:21970 (IA;SU;In Russian) 
Phase Diagrams 
Correlations and transport in vortex liquids, 17:23183 (RA;US) 
Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 
Phase Transformations 
Phase transitions and transport in anisotropic superconductors 
with large thermal fluctuations, 17:21884 (RA;US) 
Stress and phase transformation phenomena in oxide films, 
17:21896 (R;US) 
Physical Properties 
YBa2Cu3_,)CoxOy: A substrate material for YBCO supercon- 
ductors, 1721881 (R;US) 
Point Detects 
Influence of neutron induced point-defects on the tran 
properties of ceramic YBazCu3O07_,, 17:21912 (R;IT) 
Scanning Electron Microscopy 
Scanning tunneling microscope studies of initial epitaxial growth 
of YBa2Cu,07 _; thin films, 17:21857 (R;US) 
Specific Heat 
Determination of the Sommerfeld constant and the electron- 
phonon coupling strength in YBazCu307_,, 17:21887 (RA;US) 


in Y,BagCu3O7_, superconductors, 


‘oscopy 
PAC spectroscopy of electronic ceramics, 17:21870 (R;US) 
Superconductivity 

Correlations and transport in vortex liquids, 17:23183 (RA;US) 

Direct images and unconventional dynamics of vortices in the 
high-T-superconductors YBCO (123) and BSCCO (2212), 
17:21883 (RA;US) 

Evidence for strong electron-phonon coupling in thermal con- 
ductivity of YBazCu,O07_ >, 17:21888 (RA;US) 

Flux motion and dissipation in high-temperature superconduc- 
tors, 17:21889 (RA;US) 

High T,.superconductors at microwave frequencies, 17:21880 
(RA;US) 

Influence of neutron induced point-defects on the transport 
properties of ceramic YBa2Cu307_,, 17:21912 (R;IT) 

Low flux neutron irradiation of ceramic YBazCu307_,, 17:21913 
(R;IT) 

Vortex pinning and creep experiments, 17:21886 (RA;US) 

Thermal Conductivity 

Evidence for strong electron-phonon coupling in thermal con- 

ductivity of YBazCu,07_,, 17:21888 (RA;US) 
YUCCA MOUNTAIN 

Chemical changes associated with zeolitization of the tuffa- 
ceous beds of Calico Hills at Yucca Mountain, Nevada, 
17:21033 (R;US) 

FEHMN 1.0: Finite element heat and mass transfer code: Revi- 
sion 1, 17:21031 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, June 1—December 
31, 1990, 17:20972 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, January 1, 1991— 
June 30, 1991, 17:20973 (R;US) 


ZIRCONIUM CARBIDES 


Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization Study: Progress report, July 1, 1991- 
December 31, 1991, 17:20979 (R;US) 

Water-rock interactions and the pH stability of groundwater from 
Yucca Mountain, Nevada, 17:21035 (R;US) 


Z 


Z NEUTRAL BOSONS 

Matrix element calculation of quark bremsstrahlung in O(aas), 
17:23035 (R;DE) 

Results from LEP on heavy quark physics, 17:23025 (RA;US) 

Z-jets+- as a signal for R-parity violation, 17:23026 (R;US) 

ZEOLITES 

High octane ethers from synthesis gas-derived alcohols: Annual 
report of overall schedule and cost plan, September 25, 
1990—December 31, 1991, 17:20730 (R;US) 

ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC SULFATES 
ZINC TELLURIDES 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 17:20679 (RA;US) 

Enhanced durability of high-temperature desulfurization sor- 
bents for moving-bed applications, 17:20678 (RA;US) 

Lab-scale sorbent development, 17:20693 (RA;US) 

METC in-house hot gas desulfurization research, 17:20695 
(RA;US) 

Sulfur capture mechanisms, 17:21964 (RA;US) 

ZINC OXIDES 

Effect of electron density orbital ordering on charge transport in 
systems with Jahn-Teller ions, 17:23169 (IA;SU;In Russian) 

Stability and aging of selective absorber coatings, 17:21242 
(RA;US) 

ZINC SULFATES 

Removal of hydrogen sulfide using metal salts, 17:20669 (RA;US) 

Thermochemical cycles for energy storage: Thermal decompo- 
sition of ZnCO, systems: Final topical report, January 1, 
1982—December 31, 1984, 17:21607 (R;US) 

ZINC TELLURIDES 

Electronic structure, fused scattering parameters and zone dis- 
continuities in heterojunctions based on Zn,CdyHg;_,_,Te, 
17:23165 (IA;SU;In Russian) 

Thin film cadmium telluride, zinc telluride, and mercury zinc tel- 
luride solar cells: Final subcontract report, 1 July 1988-31 
December 1991, 17:21206 (R;US) 

ZINC-BROMINE BATTERIES 

Development of new type battery power storage system.: Oper- 
ational studies on 1000 KW class zinc-bromine pilot system, 
17:21610 (IA;JP;in Japanese) 

ZIRCALOY 4 

Deformation and rupture behavior of Argentine Zircaloy-4 
cladding tubes in the temperature range from 700 to 1200deg C 
at different heating rates in inert atmosphere, 17:21836 (R;DE) 

ZIRCONIUM 90 
0*—0* radiation transitions, 17:22930 (R;UA;in Russian) 
ZIRCONIUM 90 TARGET 

The isomeric state excitations in the (+,n) reaction on nuclei of 
86Sr, ®8Sr, Zr and ®*Mo in the E1-giant resonance region, 
17:23119 (R;UA;In Russian) 

ZIRCONIUM 96 
The new magic nucleus ®Zr, 17:23082 (RA;US) 
ZIRCONIUM ALLOYS 

Corrosion testing program: Trip report, August 13, 1952, 
17:21827 (R;US) 

New fuel element development: Report of meeting, August 11, 
1952, 17:21477 (R;US) 

ZIRCONIUM CARBIDES 

Experimental studies of laser-ablated zirconium carbide plasma 
plumes: Fuel corrosion diagnostic development, 17:21390 
(RUS) 
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ZIRCONIUM COMPOUNDS 


ZIRCONIUM COMPOUNDS 
See also ZIRCONIUM CARBIDES 
ZIRCONIUM OXIDES 
Ceramic fiber-ceramic matrix hot-gas filters, 17:20690 (RA;US) 
investigation of the element enrichment in aerosols formed by 
gas passage through solutions. Final report, 17:22010 
(R;DE;in German) 
ZIRCONIUM OXIDES 
Clean gasoline reforming with superacid catalysts: Quarterly 
project report, October-December, 1991, 17:20894 (R;US) 
Electronic structure and optical spectra of zirconium and 
hafnium dioxides, 17:21973 (IA;SU;In Russian) 
Electronic structure and peculiarities of charge state of anionic 
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See UCRL-JC—108523-Rev.1 

(International conference on nuclear data for sci- 
ence and technology; Juelich (Germany); 
13-17 May 1991) 

See ETDE-IT—-92-52 

(1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conference 
(PAC); San Francisco, CA (United States); 6- 
11 May 1991) 

See FNAL/C-91/140 

See DOE/ER/40374-48 

(Workshop and symposium of the national con- 
ference of standards laboratories: 
metrology—a worldwide language; 14. DOE 
computer security group conference; Albu- 
querque, NM (United States); Concord, CA 
(United States); 19-22 Aug 1991; 7-9 may 
1991) 

See SAND-90-3236C 

(4. users meeting for the advanced photon 
source; Argonne, IL (United States); 7-8 May 
1991) 

See ANL/APS-CP-4 

(5. international radiopharmaceutical dosimetry 
symposium; Oak Ridge, TN (United States); 
7-10 May 1991) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(13. annual symposium of the European Safe- 
guards Research and Development 
Associations (ESARDA) symposium on safe- 
guards and nuclear material management, 
Avignon (France); 14-16 May 1991) 

See CEA-CONF—10768 

See CEA-CONF—10767 

(Electro Chemical Society (ECS) meeting; St. 
Louis, MO (United States); 17-22 May 1991) 

See SAND-91-2371C 

(Colloquium on Science and Defense; Paris 
(France); 15 May 1991) 

See CEA-CONF—10886 

(International workshop on unstable nuciei in as- 
trophysics; Tokyo (Japan); 7-8 Jun 1991) 

See DOE/ER/40561-47 

(2. international conference on surface x-ray and 
neutron scattering; Bad Honnef (Germany); 
25-28 Jun 1991) 

See CEA-CONF-10770 

(Charged particle beam conference; Silver 
Springs, MD (United States); 25-27 Jun 1991) 

See SAND-92-0819C 

(3. topical seminar on heavy flavors; San Mini- 
ato (Italy); 3 Jun 1991) 

See LBL-31886 

(18. European conference on controlled fusion 
and plasma physics; Berlin (Germany); 3-7 
Jun 1991) 

See CEA-CONF-10751 

See CEA-CONF-10760 

See CEA-CONF-10762 

(2. international symposium on fusion nuclear 
technology and exposition; Karlsruhe (Ger- 
many); 2-7 Jun 1991) 

See CEA-CONF—10744 


DE92013066 PC-408 
DE92013229 MF-407 
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1 17:23015 

2 17:23038 
CONF-9106351-— 

2 17:21830 
CONF-9107115- 


75 17:22089 
76 17:23176 
CONF-9107136- 


11 17:22897 
CONF-9107172- 


11 17:23037 
CONF-9107226- 


17:22027 
CONF-910802- 


17:21244 


CONF-9108127- 


4 
CONF-9108168— 


3 
CONF-910817- 


17:21366 
CONF-9108175- 


3 
CONF-910836— 


5 
CONF-910842-— 


17:23159 


Source of 
Availability 


(Ringberg workshop on multiparticie production, 
fluctuations and fractal structure; Schloss 
Ringberg (Germany); 25-28 Jun 1991) 

See DOE/ER/40224-209 

See DOE/ER/40637-4 

(7. convegno nazionale Gruppo Italiano Frattura 
(IGF); Florence (Italy); 13-14 Jun 1991) 

See ETDE-IT-92-41 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) meeting; San Diego, CA 
(United States); 21-26 Jul 1991) 

See UCRL-JC—110302 

See UCRL-JC—108669 

(9. International Congress of Radiation Re- 
search (ICRR) conference; Toronto 
(Canada); 7-12 Jul 1991) 

See UCRL-JC—108024 

(15. joint international lepton photon symposium 
at high energies and European Physical So- 
ciety (EPS) conference on high energy; 
Geneva (Switzerland); 25 Jul - 1 aug 1991) 

See DOE/ER/40614—13 

(Summer School of Liquid Extraction; Toulouse 
(France); 8-11 Jul 1991) 

See CEA-CONF—10836 

(World congress of the International Solar En- 
ergy Society; Denver, CO (United States); 
19-23 Aug 1991) 

See NREL/TP-257-4146 

(5. international energy program evaluation con- 
ference on uses, methods, and results; 
Chicago, IL (United States); 21-23 Aug 1991) 

See PNL-SA-19649 

(2. U.S.-Japan seminar on micromechanics of 
granular materials; Syracuse, NY (United 
States); 4-10 Aug 1991) 

See UCRL-JC—108341 

(Optical probes of conjugated polymers confer- 
ence; Snowbird, UT (United States); 19-22 
Aug 1991) 

See UCRL-JC—109730 

(11. international conference on structural me- 
chanics in reactor technology; Tokyo 
(Japan); 18-23 Aug 1991) 

See CEA-CONF-10775 

(15. Johns Hopkins workshop on current prob- 
lems in particle theory; Baltimore, MD 
(United States); 26-28 Aug 1991) 

See FNAL/C—92/72-A 

(19. SLAC summer institute on particle physics; 
Stanford, CA (United States); 5-16 Aug 1991) 

See SLAC-PUB-5720 

(Workshop and symposium of the national con- 
ference of standards laboratories: 
metrology—a worldwide language; 14. DOE 
computer security group conference; Albu- 
querque, NM (United States); Concord, CA 
(United States); 19-22 Aug 1991; 7-9 may 
1991) 

See SAND-90-3236C 

(International School of Plasma Physics Piero 
Caldirola’ diagnostics for contemporary fu- 
sion experiments; Varenna (Italy); 27 Aug - 6 
sep 1991) 

See ETDE-IT-92-48 

See ETDE-IT-92-49 

(Pacific-international congress on x-ray analyti- 
cal methods; Honolulu, Hi (United States); 
12-16 Aug 1991) 

See BNL-46335 
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17:22946 
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17:22437 
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17:23029 
17:23033 
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17:20931 
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Source of GPO Order 


Distribution 
Availability Dep. Number 


Category 


(5. annual conference on superconductivity and 
applications; Buffalo, NY (United States); 24- 
26 Sep 1991) 

See BNL-47235 

(2. international workshop on theoretical and 
phenomenological aspects of underground 
physics; Toledo (Spain); 9-13 Sep 1991) 

See FNAL/C-91/295-A 

See FNAL/C-92/88-A 

See DOE/ER/40427-37-N91 

See DOE/ER/40427-2-N92 

(4. topical meeting on tritium technology in 
fission, fusion, and isotopic applications; Al- 
buquerque, NM (United States); 29 Sep - 4 
oct 1991) 

See UCRL-JC—106504 

(7. international workshop on room temperature 
- semiconductor X-ray and gamma-ray de- 
tectors and associated electronics; Ravello 
(Italy); 23-28 Sep 1991) 

See CEA-CONF—10783 

See CEA-CONF—10784 

See CEA-CONF—10785 

See CEA-CONF—10786 

(Savannah River Laboratory Senior Review 
Panel meeting on severe accident research 
program; Aiken, SC (United States); 26-27 
Sep 1991) 

See MR-91-374R 

(Workshop on physics and experiments with lin- 
ear colliders; Saariselka (Finland); 9-14 Sep 
1991) 

See SLAC-PUB-5798 

(12. international conference on electromagnetic 
isotope separators and technique related to 
their applications (EMIS-12); Sendai (Japan); 
2-6 Sep 1991) 

See LBL-32077 

(4. international workshop on low temperature 
detectors and dark matter; Oxford (United 
Kingdom); 4-7 Sep 1991) 

See UCRL-JC—110033 

(Physics with e+e linear colliders; Hamburg 
(Germany); 2-4 Sep 1991) 

See SLAC-PUB-5718-Rev. 

(Workshop on time asymmetry; Mazagon 
(Spain); 30 Sep - 4 oct 1991) 

See FNAL/C-92/41-A 

See LA-UR-92-1238 

(Workshop on physics and experiments with lin- 
ear colliders; Saariselkae (Finland); Sep 
1991) 

See DESY-91-108 

See DESY-92-011 

(Astrofundamental physics topics; 2. interna- 
tional workshop on theoretical and 
phenomenological aspects of underground 
physics; Erice (Italy); Toledo (Spain); 1-8 Sep 
1991; 9-13 sep 1991) 

See DOE/ER/40427-37-N91 

(1991 joint Belgian-Dutch-German school of par- 
ticle physics; Aachen (Germany); 9-20 Sep 
1991) 

See FNAL/C-92/103 

(3. congress of the French Group of Process 
Engineering; Compiegne (France); 4-6 Sep 
1991) 

See CEA-CONF—10728 

See CEA-CONF—10766 

See CEA-CONF—10882 
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26 
CONF-9110127-— 


4 
CONF-9110141- 


CONF-9110146- 


CONF-9110158— 


2-Rev.1 
CONF-9110239- 


2 
CONF-9110341- 


3 
CONF-9110374— 


1 
CONF-9110382- 


1 
CONF-9110384— 


1 
CONF-9110393- 


CONF-911049— 


6 
CONF-911064— 


10 
CONF-911079— 


17:20953 
17:21618 


17:21926 


17:21688 


17:21351 


17:22427 
17:22428 


17:23191 


17:21518 
17:21564 
17:21565 
17:21566 


17:22445 


CONF-911106— 


Source of Distribution 

Availability Category 

(Focus '91: nuclear waste packaging; Las Ve- 
gas, NV (United States); 29 Sep - 4 oct 1991) 

See UCRL-JC—107065 

(International conference on fast reactor sys- 
tems and fuel cycles; Kyoto (Japan); 27 Oct 
- 1 nov 1991) 

See CEA-CONF—10885 

See CEA-CONF—10893 

(Fall meeting of the Minerals, Metals and Materi- 
als Society of AIME and Materials Week of 
the American Society of Metals; Cincinnati, 
OH (United States); 20-24 Oct 1991) 

See PNL-SA-19820 

(Conference on global climate change: its miti- 
gation through improved production and 
utilization of energy; Los Alamos, NM (United 
States); 21-24 Oct 1991) 

See UCRL-JC—109018 

(International seminar on decommissioning poli- 
cies; Paris (France); 2-4 Oct 1991) 

See CEA-CONF—10810 

(7. national conference and exhibition on syn- 
chrotron radiation instrumentation; Baton 
Rouge, LA (United States); 28-31 Oct 1991) 

See LBL-31532 

See LBL-31564 

(\&EC special symposium of the American 
Chemical Society; Atlanta, GA (United 
States); 1-3 Oct 1991) 

See UCRL-JC—106676-Rev.1 

(Solution Mining Research Institute (SMRI) 
semiannual meeting; Las Vegas, NV (United 
States); 28-29 Oct 1991) 

See SAND-91-2247 

(Artificial intelligence (Al) in the Department of 
Energy (DOE) complex meeting; Oak Ridge, 
TN (United States); 29-31 Oct 1991) 

See WSRC-MS-91-439 

(1. demetra conference on the dilemmas of 
global warming; Chianciano Terme (italy); 28 
Oct - 1 nov 1991) 

See UCRL-ID—109810 

(Symposium on contemporary physics; Philadel- 
phia, PA (United States); 31 Oct - 1 nov 1991) 

See DOE/ER/40427-35-N91 

(DESY theory workshop; Hamburg (Germany); 
Oct 1991) 

See FNAL/C-92/105 

(4. European symposium on space environmen- 
tal control systems; Florence (Italy); 21 Oct 
1991) 

See CEA-CONF—10832 

(7. symposium on separation science and tech- 
nology for energy tions; Knoxville, TN 
(United States); 20-24 Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 
(SPIE International Society for Optical Engineer- 
ing meeting; Boulder, CO (United States); 

23-25 Oct 1991) 

See PNL-SA-19889 

(19. Nuclear Regulatory Commission (NRC) wa- 
ter reactor safety information meeting; 
Bethesda, MD (United States); 28-30 Oct 
1991) 

See BNL-NUREG-46531 

See NUREG/CP-0119-Vol.1 

See NUREG/CP-0119-Vol.2 

See NUREG/CP-0119-Vol.3 

(IEEE nuclear science symposium; Santa Fe, 
NM (United States); 5-9 Nov 1991) 

See EGG—10617-2135 
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17:21082 


17:22666 


17:22513 


17:21927 


17:23282 


17:23444 


17:23016 


17:23028 


17:21814 


17:22208 


17:22151 


17:22506 


17:21617 


17:21902 


17:22742 


17:20855 


17:23286 


17:20926 
17:21945 
17:20928 


Source of GPO Order 
Availability Dep. Number 


(Winter meeting of the American Nuclear Soci- 
ety (ANS); San Francisco, CA (United 
States); 10-15 Nov 1991) 

See WSRC-MS-91-496 

(Fall meeting of the European Materials Re- 
search Society; Strasbourg (France); 5-8 
Nov 1991) 

See UCRL-JC—108636 

(Asilomar conference on signals, systems and 
computers; Pacific Grove, CA (United 
States); 4-6 Nov 1991) 

See UCRL-JC—107626 

(National educators workshop; Oak Ridge, TN 
(United States); 12-14 Nov 1991) 

See PNL-SA-20164 

(US/Japan workshop Q-142 on high heat flux 
components and plasma-surface interactions 
for next devices; Santa Fe, NM (United 
States); 25-28 Nov 1991) 

See SAND-92-0222 

(International Atomic Energy Agency (IAEA) 
advisory group meeting on FENDL-2 and as- 
sociated benchmark calculations; Vienna 
(Austria); 18-27 Nov 1991) 

See INDC(NDS)-260/LF 

(Quark matter ‘91; Gatlinburg, TN (United 
States); 11-15 Nov 1991) 

See DOE/ER/40561-038 

(Workshop on hyperon and hypernuclear 
physics with proton beams; Bloomington, IN 
(United States); 8-10 Nov 1991) 

See BNL-47509 

(8. biennial nuclear explosives design confer- 
ence; Albuquerque, NM (United States); 
18-22 Nov 1991) 

See UCRL-JC—109805 

(19. INFN eloisation project: maximizing lumi- 
nosity of hadron colliders at 100 TeV; Erice 
(Italy); 13-19 Nov 1991) 

See SLAC-PUB-5774 

(International workshop on beam induced en- 
ergy deposition; Dallas, TX (United States); 
19-21 Nov 1991) 

See SSCL-SR-1183 

(1991 Operations Research Society of Amer- 
ica/Technical Institute of Management 
Sciences (ORSA/TIMS) conference; Ana- 
heim, CA (United States); 3-6 Nov 1991) 

See UCRL-JC—108771 

(15. international symposium on the scientific 
basis for nuclear waste management; Stras- 
bourg (France); 5-8 Nov 1991) 

See CEA-CONF—10888 

See CEA-CONF—10809 

(Corso AIRP sugli effetti biologici in radioterapia; 
Como (Italy); 4 Nov 1991) 

See ETDE-IT-92-53 

(3. international reservoir characterization tech- 
nical conference; Tulsa, OK (United States); 
3-5 Nov 1991) 

See SAND-91-0980 

(10. international workshop on laser interaction 
and related plasma phenomena; Monterey, 
CA (United States); 11-15 Nov 1991) 

See UCRL-JC—109599 

(Eastem oil shale symposium, oil shale, tar 
sands, heavy oil; Lexington, KY (United 
States); 13-15 Nov 1991) 

See DOE/MC/26268-92/C0010 

See DOE/MC/26268-92/C0011 

See UCRL-JC—107321 
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CONF-920113— 
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7 
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1 
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17:20929 


17:23245 
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17:21691 


17:22087 


17:22210 


17:23027 


17:23106 
17:23126 


17:22988 


17:21890 


17:23274 


Source of 
Availability 


See DOE/MC/26268-92/C0013 

(Annual fall meeting of the Materials Research 
Society; Boston, MA (United States); 2-6 Dec 
1991) 

See BNL-47382 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on photon radiation from quarks; An- 
necy (France); 2-3 Dec 1991) 

See DESY-92-022 

See ANL-HEP-CP-92-23 

(6. Australian workshop on oil shale; Brisbane 
(Australia); 5-6 Dec 1991) 

See UCRL-JC—108770 

(3. International Torus Conference; Nagoya 
(Japan); 3-5 Dec 1991) 

See CEA-CONF—10887 

(Trasformazioni nel settore dei servizi ambien- 
tali: Smaltimento, riciclaggio e recupero 
energetico dei rifiuti solidi urbani; Milan 
(Italy); 6 Dec 1991) 

See ETDE-IT-92-55 

(7. international conference on solid waste man- 
agement and secondary materials; 
Philadelphia, PA (United States); 10-13 Dec 
1991) 

See ETDE-IT-92-47 

(2. international symposium on above ground 
storage tanks; Houston, TX (United States); 
14-16 Jan 1992) 

See WSRC-MS-91-469 

(MHD contractors’ review meeting; Pittsbu 
PA (United States); 21-23 Jan 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(X-ray lasers applications workshop; San Fran- 
cisco, CA (United States); Jan 1992) 

See SAND-92-8464C 

(Advanced photon source reliability workshop; 
Argonne, IL (United States); 29-31 Jan 1992) 

See ANL/APS/TM-10 

(Riken winter seminar on quarks and gluons in 
nucleons and nuclei; Yuzawa (Japan); 8-12 
Jan 1992) 

See DOE/ER/40427—1 -N92 

(Adriatico research conference on polarization 
dynamics in nuclear and particle physics; Tri- 
este (Italy); 7-10 Jan 1992) 

See ANL-HEP-CP-92-29 

(8. winter workshop on nuclear dynamics; Jack- 
son Hole, WY (United States); 18-25 Jan 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

See LBL-32121 

(13. international conference on few body prob- 
lems in physics; Adelaide (Australia); 5-11 
Jan 1992) 

See DOE/ER/40427-3-N92 

(Lattice effects in high T.superconductors; Santa 
Fe, NM (United States); 13-15 Jan 1992) 

See LA-UR-92-1485 

(International topical conference on new ideas in 
tokamak confinement; La Jolla, CA (United 
States); 27-29 Jan 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(ASTM international symposium on small speci- 
men test techniques and their applications to 
nuclear reactor vessel thermal annealing and 
plant life extension; New Orleans, LA (United 
States); 29-31 Jan 1992) 

See PNL-SA-19683 
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17:21129 


17:23277 
17:23276 
17:23265 
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Source of 
Availability 


Distribution 
Category 


(2. international workshop on software engineer- 
ing, artificial intelligence (Al), and neural nets 
for high energy and nuclear physics; 
L’Agelonde (France); 13-18 Jan 1992) 

See FNAL/C-92/113 

(10. international colloquium on ultra violet and 
x-ray spectroscopy of astrophysical and labo- 
ratory plasmas; Berkeley, CA (United 
States); 3-5 Feb 1992) 

See UCRL-JC—110138 

See UCRL-JC—107795 

(TRIUMF neutrino workshop; Lake Louise 
(Canada); 18-21 Feb 1992) 

See LA-UR-92-1302 

(Symposium on current concepts and 
approaches on animal test alternatives; Ab- 
erdeen Proving Grounds, MD (United 
States); 4-6 Feb 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(4. generation light sources workshop; Stanford, 
CA (United States); 24-27 Feb 1992) 

See LBL-31969 

(Real academia de ciencias exactas, fisicas y 
naturales; Madrid (Spain); 14 Feb 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Singapore international conference on intelli- 
gent control and instrumentation; Singapore 
(Singapore); 17-21 Feb 1992) 

See UCRL-JC—109152 

(Physics of isolated pulsars workshop; Taos, NM 
(United States); 23-28 Feb 1992) 

See LA-UR-92-1545 

See LA-UR-92-1610 

See LA-UR-92-1508 

(6. international wire chamber conference: wire 
chambers - recent trends and alternative 
techniques; Vienna (Austria); 17-21 Feb 
1992) 

See LA-UR-92-1327 

See BNL-47201 

(High T-SUH workshop on high temperature 
superconductivity (HTS) materials, bulk pro- 
cessing and bulk applications; Houston, TX 
(United States); 27-28 Feb 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Decade of innovation workshop; Livermore, CA 
(United States); 19-21 Feb 1992) 

See UCRL-JC—109724 

(6. European symposium on semiconductor de- 
tectors; Milano (italy); 24-27 Feb 1992) 

See BNL-47506 

(Waste management '92; Tucson, AZ (United 
States); 1-5 Mar 1992) 

See WHC-SA-1364 

See WSRC-MS-91-355 

(American Nuclear Society (ANS) topical meeting 
on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992) 

See WSRC-MS-91-313 

(American Institute of Chemical Engineers 
spring meeting; New Orleans, LA (United 
States); 29 Mar - 2 apr 1992) 

See WHC-SA-1280 

(10. international conference on plasma-surface 
interactions in controlled fusion devices; 
Monterey, CA (United States); 30 Mar - 3 apr 
1992) 

See PPPL-CFP-2608 

See PPPL-CFP-2602 

See GA-A-20877 

See SAND-91-2484C 
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DE92014404 
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38 


39 
CONF-9203150- 
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1 
CONF-9203156— 


2 
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Number 


17:23280 
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17:23279 


17:21597 


17:21517 


17:22508 


17:23304 


17:22959 


17:23284 
17:22153 
17:22430 
17:22152 
17:22412 
17:23285 


17:23124 


17:22956 


17:23136 


17:21712 


17:20924 


17:22410 
17:22396 
17:22397 
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Availability Dep. Number 


See SAND-91-2537C 

See GA-A-20900 

See GA-A-20899 

See GA-A-20903 

See SAND-91-2506C 

(83. weapons agencies nondestructive testing 
organization (WANTO) meeting; Livermore, 
CA (United States); 10-12 Mar 1992) 

See WSRC-MS-92-105 

(1992 South Carolina junior academy of sci- 
ences meeting; Aiken, SC (United States); 
26 Mar 1992) 

See SP'.-ATS—91-0261 

(Specialist meeting on seismic isolation technol- 
ogy; San Jose, CA (United States); 18-20 
Mar 1992) 

See ANL/CP-75738 

(1992 Spring meeting of the Western States 
Section of the Combustion Institute; Corval- 
lis, OR (United States); 23-24 Mar 1992) 

See SAND-92-8462C 

(DOE occupational internal dosimetry and 
CINDY training course; Gainesville, FL 
(United States); 12-13 Mar 1992) 

See WSRC-MS-92-072 

(Fundamental physics & chemistry of combus- 
tion, initiation, and detonation of energetic 
materials; Los Alamos, NM (United States); 
3-6 Mar 1992) 

See LA-UR-92-1343 

(2. bioethics seminar; Fukui (Japan); 16 Mar 
1992) 

See LA-UR-92-1359 

(International conference on substorms; Kiruna 
(Sweden); 23-28 Mar 1992) 

See LA-UR-92-1330 

(3. European particle accelerator conference; 
Berlin (Germany); 24-28 Mar 1992) 

See UCRL-JC—108512 

See BNL-47477 

See SLAC-PUB-5785 

See BNL-47376 

See BNL-47377 

See UCRL-JC—108513 

(Physics with internal targets and the blast de- 
tectpr; Tempe, AZ (United States); 19-21 Mar 
1992) 

See LA-UR-92-1313 

(Recent advanced in high energy astronomy; 
Toulouse (France); 17-22 Mar 1992) 

See LA-UR-92-1231 

(Physics of high power laser matter interactions; 
Kyoto (Japan); 9-13 Mar 1992) 

See LA-UR-92-1230 

(27. Rencontres de Moriond, QCD and high en- 
ergy interactions; Les Arcs (France); 22-28 
Mar 1992) 

See FNAL/C—92/112-E 

(EPRI working fluids for unitary air conditioners 
and heat pumps research workshop; Dallas, 
TX (United States); 24-26 Mar 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 
(7. annual GRASS GIS users’ conference; Den- 
ver, CO (United States); 16-19 Mar 1992) 

See ANL/CP-—75981 

(International industrial symposium on the super 
collider; New Orleans, LA (United States); 4- 
6 Mar 1992) 

See SSCL-Preprint-99 

See SSCL-Preprint-57 

See SSCL-Preprint-58 


DE92014446 


CONF-920331-— 


Distribution 
Category 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
ar 17:22093 See SSCL-Preprint-110 
8 17:22409 See SSCL-Preprint-98 
9 17:22405 See SSCL-Preprint-87 
10 17:22399 See SSCL-Preprint-60 
11 17:22146 See SSCL-Preprint—83 
12 17:22393 See SSCL-Preprint-53 
13 17:221498 See SSCL-Preprint-88 
14 17:22389 See SSCL-Preprint-48 
15 17:22386 See SSCL-Preprint—44 
16 17:22408 See SSCL-Preprint-94 
17 17:22401 See SSCL-Preprint-67 
18 17:22094 See SSCL-SR-1186 
19 17:22144 See SSCL-516 
20 17:22150 See SSCL-Preprint—91 
21 17:22380 See SSCL-Preprint-24 
22 17:22395 See SSCL-Preprint-56 
23 17:22402 See SSCL-Preprint-68 
24 17:22403 See SSCL-Preprint-69 
25 17:22382 See SSCL-Preprint-33 
26 17:22384 See SSCL-Preprint-42 
27 17:22406 See SSCL-Preprint-92 
28 17:22392 See SSCL-Preprint-51 
29 17:22381 See SSCL-Preprint-26 
30 17:22407 See SSCL-Preprint—93 
31 17:22235 See FNAL/C-92/77 
32 17:22387 See SSCL-Preprint-45 
33 17:22236 See FNAL/C-92/106 
35 17:22391 See SSCL-Preprint-50 
36 17:22477 See SSCL-Preprint-36 
38 17:22388 See SSCL-Preprint-47 
39 17:22383 See SSCL-Preprint—41 
40 17:22398 See SSCL-Preprint-59 
41 17:22400 See SSCL-Preprint-66 
42 17:22478 See SSCL-Preprint-71 
43 17:22394 See SSCL-Preprint-55 
44 17:22390 See SSCL-Preprint-49 
45 17:22092 See SSCL-Preprint—101 
47 17:22147 See SSCL-Preprint-84 
48 17:22145 See SSCL-Preprint-35 
49 17:22385 See SSCL-Preprint—43 
CONF-920335— (Electric utility business environment conference; 
Denver, CO (United States); 18-20 Mar 1992) 
1 17:21633 See ANL/CP-75832 
CONF-920349- (First international conference on carbon dioxide 
removal; Amsterdam (Netherlands); 4-6 Mar 
1992) 
1 17:20780 See BNL-47320 
CONF-920362- (9. topical conference on high-temperature 
plasma diagnostics; Santa Fe, NM (United 
States); 15-19 Mar 1992) 
27 17:23229 See GA-A-20872 
29 17:22206 See SAND-92-0550 
30 17:23281 See SAND-92-0195C 
31 17:23228 See GA-A-20870 
32 17:23268 See GA-A-20915 | 
CONF-920367— (Department of Defense (DOD) fiber optics con- | 
ference; McLean, VA (United States); 25 Mar 
1992) 
8 17:23419 See UCRL-JC—109601 
CONF-920375— (Aging research information conference; 
Rockville, MD (United States); 24-27 Mar 
1992) 
15 17:21520 See BNL-NUREG-47471 
16 17:21332 See BNL-NUREG-47470 
18 17:21521 See BNL-NUREG-47472 
19 17:21405 See BNL-NUREG-47468 
22 17:21313 See ANL/CP-76322 
718 ERA Vol. 17, No. 8 


Abstract Source of 
Number Availability 


(Geothermal energy program review: geother- 
mal energy and the utility market-the 
opportunities and challenges for expanding 
geothermal energy in a competitive supply 
market; San Francisco, CA (United States); 
24-26 Mar 1992) 
17:21259 See LA-UR-92-1334 
(Material Research Society spring meeting; San 
Francisco, CA (United States); 27 Apr - 2 
may 1992) 
17:21924 See LA-UR-92-1289 
17:22011 See SAND-92-1000C 
17:21856 OSTI; NTIS; GPO Dep. 998: DE92013861 
17:21857 OSTI; NTIS; GPO Dep. 99: DE92014135 
17:21858 OSTI; NTIS; GPO Dep. £99: DE92014465 
17:21859 OSTI; NTIS; GPO Dep. .99: DE92014408 
17:21860 OSTI; NTIS; GPO Dep. 99: DE92014409 
17:21899 See UCRL-JC—109064 
17:21934 See UCRL-JC—109293-Rev.1 
17:21896 See PNL-SA-20854 
17:21928 See PNL-SA-20341 
17:21898 See SAND-92-1068C 
17:21897 See SAND-92-0128C 
17:21830 See SAND-91-2539C 
17:21850 See ANL/CP—73655 
17:21861 OSTI; NTIS; GPO Dep. 998: DE92015129 
17:21891 See LA-UR-92-1496 
28 17:21851 See ANL/CP-74758 
29 17:21892 See LA-UR-92-1558 
30 17:21852 See ANL/CP—74829 
31 17:21853 See ANL/CP-76122 
CONF-920406— (international magnetics conference; St. Louis, 
MO (United States); 13-16 Apr 1992) 
2 17:22954 See lS-M-711 
CONF-9204106- (Scalable high performance computing confer- 
ence; Williamsburg, VA (United States); 
26-29 Apr 1992) 
4 17:23158 | See SAND-91-2787C 
5 17:22931 See SAND-91-2786C 
CONF-9204120- (Soft-x-ray projection lithography topical meeting; 
Monterey, CA (United States); 6-8 Apr 1992) 
2 17:21849 See UCRL-JC—110135 
CONF-9204121- (Innovative technologies for cleaning the envi- 
ronment: air, water, and soil; Erice (Italy); 
22-29 Apr 1992) 
17:21130 See WHC-SA-1511 
17:21060 See SAND-92-0637C 
(High speed digital recorder workshop; Las Ve- 
gas, NV (United States); 21 Apr 1992) 
17:22080 See EGG-10617-5103 
(B factories: state of the art in accelerators, de- 
tectors, and physics; Stanford, CA (United 
States); 6-10 Apr 1992) 
See SLAC-PUB-5807 
(2. symposium on advances in particulate tech- 
nology; Guildford (United Kingdom); 15-17 
Apr 1992) 
1 See UCRL-JC—106747 
CONF-9204130- (Cogeneration technical conference; Scottsdale, 
AZ (United States); 13-15 Apr 1992) 
1 See PNL-SA-20771 
CONF-9204131- (Military Airlift Command (MAC) transportation 
and mobility modeling conference; Scott Air 
Force Base, IL (United States); 3 Apr 1992) 
1 OSTI; NTIS; GPO Dep. E 1.99: DE92013234 
CONF-9204132- (Numerical tokamak project workshop; Santa 
Fe, NM (United States); 8-9 Apr 1992) 
1-Extd.Abst. OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013277 
CONF-9204135- (NATO advanced study institute program; Ville- 
juif (France); 1-10 Apr 1992) 
1 See LA-UR-92-1136 
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CONF-9204136— 
Report 

Number 
CONF-9204136— 


1 
2 
CONF-9204137- 


1 
CONF-9204138- 


1 


2 
CONF-9204143- 


1 
CONF-92041 46— 


2 
CONF-9204147— 


1 
CONF-9204151- 


1 
CONF-9204157— 


1 
CONF-920419— 


CONF-920428— 


5 
CONF-920430-— 


BSESSRERS 
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Abstract 
Number 


17:22148 


17:22446 
17:21903 


17:22503 


17:23247 


17:20925 


17:22487 


17:21364 


17:23241 


17:21845 
17:23192 


17:21595 


17:21080 
17:21083 
17:21052 
17:21051 
17:22661 
17:22053 
17:21050 
17:22862 
17:21084 


17:22474 
17:21433 


17:21600 
17:21603 
17:21434 
17:21363 
17:23177 


Source of Order 
Availability ; Number 


Distribution 
Category 


(29. semi-annual CRAY user group; Berlin (Ger- 
many); 6-10 Apr 1992) 

See LA-UR-92-1389 

See UCRL-JC—110439 

(5. international workshop on desorption induced 
by electronic transitions; Taos, NM (United 
States); 1-4 Apr 1992) 

See SSCL-Preprint-86 

(International conference of radiation-tolerant 
scintillators and detectors; Tallahassee, FL 
(United States); 28 Apr - 2 may 1992) 

See EGG—10617-2138 

OSTI; NTIS; GPO Dep. E 1.99: 

(Tell 91 symposium; Spiez (Switzerland); 22-23 
Apr 1992) 

See SAND-92-0568C 

(Fusion Power Associates annual meeting and 
symposium; Pleasanton, CA (United States); 
9 Apr 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(25. oil shale symposium; Golden, CO (United 
States); 21 Apr 1992) 

See SAND-92-0904C 

(ANATECH ‘92; Atlanta, GA (United States); 30 
Apr 1992) 

See WSRC-MS-92-131 

(7. KAIF/KNS annual conference; Seoul (Korea, 
Republic of); 21-22 Apr 1992) 

See ANL/CP-75894 

(International Sherwood fusion theory confer- 
ence; Santa Fe, NM (United States); 6-8 Apr 
1992) 

See PPPL-CFP-2603 

(7. international symposium on temperature: its 
measurement and control in science and in- 
dustry; Toronto (Canada); 28 Apr - 1 may 
1992) 

See SAND-91-1015C 

See SAND-91-1615C 

(Annual international nuclear power plant simu- 
lators conference; Orlando, FL (United 
States); 6-9 Apr 1992) 

See WSRC-MS-91-413 

(International high level radioactive waste man- 
agement (IHLRWM) conference: promoting 
understanding through education and com- 
munication; Las Vegas, NV (United States); 
12-16 Apr 1992) 

See WSRC-MS-91-375 

See WSRC-MS-91-529 

See PNL-SA-20605 

See PNL-SA-20408 

See PNL-SA-20705 

See PNL-SA-19999 

See PNL-SA-20128 

See PNL-SA-20021-HEDR 

See WSRC-MS-92-015 

(Meeting on new horizons in radiation protection 
and shielding; Pasco, WA (United States); 26 
Apr - 1 may 1992) 

See PNL-SA-20503 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(54. annual American power conference; 
Chicago, IL (United States); 13-15 Apr 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

See PNL-SA-20714 

OSTI; NTIS; GPO Dep. E 1.99: 

See ANL/CP-—75696 

See ANL/CP-—75802 


DE92013871 


DE92014469 


DE92014417 MF-520 


DE92013278 MF-223 


DE92013233 





2 
Absts. 
CONF-9205116- 


2 
11 
CONF-9205123— 


1 
CONF-9205125- 


1-Rev.1 
CONF-9205131-— 


2 
CONF-9205141— 


17:21076 
17:22672 
17:22590 
17:21049 
17:21095 


17:21131 
17:21132 
17:21133 


17:22473 


17:21615 


17:21690 
17:21200 


17:21468 


17:21469 


17:20771 


17:22627 


Source of 
Availability 


(94. annual meeting and exposition of the Amer- 
ican Ceramic Society; Minneapolis, MN 
(United States); 12-16 Apr 1992) 

OSTI; NTIS; GPO Dep. 

(Corrosion '92 conference and exhibition; 
Nashville, TN (United States); 27 Apr - 1 
may 1992) 

See PNL-SA-20350 

(11. international conference and exhibits on 
NDE in the nuclear and pressure vessel in- 
dustries; Albuquerque, NM (United States); 
29 Apr - 3 may 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Engineering and technology conference on 
waste management and environmental 
restoration; San Juan (Puerto Rico); 9-11 
Apr 1992) 

See WHC-SA-1456 

See WSRC-MS-92-134 

See SAND-92-8429C 

See PNL-SA-19814 

See WSRC-MS—92-142 

(DOE ALARA workshop; Upton, NY (United 
States); 21-22 Apr 1992) 

See WSRC-MS-92-135 

See WSRC-MS-92-136 

See WSRC-MS-92-137-Del. 

(Signal recovery and synthesis topical meeting; 
New Orleans, LA (United States); 14-16 Apr 
1992) 

See SAND-92-8509C 

(8. International Radiation Protection Associa- 
tion (IRPA) world congress; Vancouver 
(Canada); 10-22 May 1992) 

See PNL-SA-19259 

(8. international symposium on molten salts; St. 
Louis, MO (United States); 17-22 May 1992) 

See SAND-91-2346C 

(11. review meeting of the National Renewable 
Energy Laboratories: photovoltaic advanced 
research and development; Lakewood, CO 
(United States); 13-15 May 1992) 

See NREL/TP-412-4796 

See NREL/CP-413-4845 

(International conference on irradiation technol- 
ogy; Saclay (France); 20-22 May 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(6. annual fossil energy materials conference; 
Oak Ridge, TN (United States); 12-14 May 
1992) 

See K/TCD-1020 

(1992 Edison Electric Institute (EE) engineering 
and operating computer committee ; 
Denver, CO (United States); 17-20 May 1992) 

See GA-A-20789-Rev.1 

(International conference on shaft drilling tech- 

; Las Vegas, NV (United States); 
11-14 May 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Ideas in science and electronics (ISE) sympo- 
sium; Albuquerque, NM (United States); 14 
May 1992) 

See LA-UR-92-1206 

See LA-UR-92-1262 

(1992 Association for Computing Machines 
(ACM) conference on human factor on com- 
puter systems; Monterey, CA (United 
States); 3-7 May 1992) 

See PNL-SA-20849 


DE92013848 


DE92014437 


DE92015086 MF-520 
DE92014830 MF-523 


DE92013519 MF-703 
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Number 


CONF-920515— 


CONF-9205161- 


1 
CONF-9205164— 


CONF-9205166— 


CONF-9205175- 
1 
CONF-9205176- 


1 
CONF-9205177- 


1 
CONF-9205 186- 


1 
CONF-9205195- 


1 
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Abstract 
Number 


17:22379 
17:23283 
17:229€5 
17:22205 
17:22938 


17:23354 


17:21138 
17:21037 
17:22435 
17:21139 


17:20946 


17:22404 


17:22914 


17:21143 
17:21142 
17:22475 
17:23171 


17:22028 


17:21674 


17:21537 


17:22527 


17:21761 


17:22429 


17:21470 


17:22512 


17:21194 


Source of GPO Order 
Availability Dep. Number 


(9. international conference on high power parti- 
cle beams; Washington, DC (United States); 
25-29 May 1992) 

See SAND-92-1047C 

See SAND-92-1230C 

See SAND-91-2474C 

See SAND-91-2400C 

See LA-UR-92-1627 

(Computing for the social sciences conference; 
Ann Arbor, Mi (United States); 4-7 May 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(14. annual European Safeguards Research and 
Development Association (ESARDA); 
Salmanca (Spain); 5-9 May 1992) 

See LA-UR-92-1252 

See LA-UR-92-1373 

See BNL-47340 

See SAND-92-1023C 

(16. actinide separations conference; Golden, 
CO (United States); 11-14 May 1992) 

See WSRC-TR-90-251 

(International ACMLC conferene; Orlando, FL 
(United States); 6-8 May 1992) 

See SSCL-Preprint-77 

(NATO-Advanced Study Institute summer school 
on migration and fate of pollutants in soils 
and subsoils; Basilicata (Italy); 24 May - 6 
jun 1992) 

See SAND-92-0364C 

(4. world conference on neutron radiography; 
San Francisco, CA (United States); 11-14 
May 1992) 

See SAND-91-2689C 

See ANL/CP-74822 

See SAND-91-2697C 

See ANUCP-76140 

(Powder and bulk solids conference and exhibi- 
tion; Chicago, IL (United States); 12-14 May 
1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Clean air workshop; St. Louis, MO (United 
States); 7-8 May 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1992 Cooperative Severe Accident Research 
Program (CSARP) review meeting; Betheda, 
MD (United States); 4-8 May 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(DOE/LLNL verification symposium on technolo- 
gies for monitoring nuclear tests related to 
weapons proliferation; Las Vegas, NV 

(United States); 6-7 May 1992) 

See UCRL-JC—109448 

(1992 international council for building research 
computers in building standards group meet- 
ing; Montreal (Canada); 12-14 May 1992) 

See PNL-SA-20924 

(IEEE particle accelerator conference; San Fran- 
cisco, CA (United States); 6-9 May 1992) 

See SLAC-PUB-5550 

(Interntional group on research reactors (IGORR- 
Il); Saclay (France); 18-19 May 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(1992 inventor of the year awards meeting; Albu- 
querque, NM (United States); 13 May 1992) 

See SAND-92-1137C 

(1992 Spring workshop in energy resources ses- 
sion; Seoul (Korea, Republic of); 25-31 May 
1992) 

See ANL/CP-—76114 


DE92013422 


DE92013477 


DE92013863 


DE92014498 


DE92015087 


Distribution 
Category 


MF-405 


MF-406 


MF-223 


MF-520 




















Abstract Source of 
Number Availability 


CONF-9205198— (Organization for economic cooperation and de- 
velopment, Nuclear Energy Agency Nuclear 
Science Committee (NEANSC) specialists’ 
meeting on fission product nuclear data; 
Tokai-mura (Japan); 25-27 May 1992) 
17:23107 OSTI; NTIS; INIS; GPO Dep. 99: DE92015193 
17:23125 See LA-UR-92-1664 
(Beijing international conference on High-T. su- 
perconductivity; Beijing (China); 25-29 May 
1992) 


OSTI; NTIS; GPO Dep. 99: DE92014874 


(Incineration conference; Albuquerque, NM 
(United States); 11-14 May 1992) 
17:21034 See LA-UR-92-1088 
17:21086 See WSRC-MS-92-143 
(Advisory Group for Aerospace Research and 
Development (AGARD) fluid dynamics panel 
symposium on theoretical and experimental 
methods in hypersonic flows; Torino (Italy); 
5-7 May 1992) 
See SAND-92-0919C 
(8. power plant dynamics, control and testing 
symposium; Knoxville, TN (United States); 
27-29 May 1992) 
See ANL/CP-—75528 
See ANL/CP—75835 
(5. workshop on containment ae nu- 
clear power plants; Washingt (United 
States); 12-14 May 1992) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014330 
(6. international symposium on resonance ioniza- 
tion spectroscopy and its applications; Santa 
Fe, NM (United States); 24-29 May 1992) 
17:21941 OSTI; NTIS; GPO Dep. 8: DE92014468 
17:21942 OSTI; NTIS; GPO Dep. 99: DE92014460 
(US Department of Energy contractor review 
meeting on natural gas research and devel- 
opment; Morgantown, WV (United States); 
5-6 May 1992) 
17:20650 See DOE/MC/27224—92/C0034 
17:20905 See DOE/MC/20422-92/C0021 
17:20917 See DOE/NBM-92001277 
17:20913 See DOE/MC/26024—92/C0019 
17:20906 See DOE/MC/20422-92/C0026 
17:20916 See DOE/MC/27115-92/C0035 
17:20907 See DOE/MC/20422-92/C0030 
17:20912 See DOE/MC/20422-92/C0027 
17:20649 See DOE/MC/26039-92/C0031 
17:20744 See DOE/SF/00098-92/C0033 
17:20908 See DOE/MC/28079-92/C0029 
17:20911 See DOE/MC/28176-92/C0032 
17:20910 See DOE/MC/28176-92/C0017 
17:20909 See DOE/MC/28130—92/C0020 
17:20914 See DOE/MC/27351-92/C0036 
(7. world conference and exhibition on titanium; 
San Diego, CA (United States); 28 Jun - 2 jul 
1992) 
17:21900 See ANL/CP—75762 
(American Nuclear Society annual meeting; 
Boston, MA (United States); 7-12 Jun 1992) 
17:21515 See ANL/CP-75293 
17:22142 See SAND-92-0770C 
(10. topical meeting on technology of fusion en- 
ergy; Boston, MA (United States); 7-12 Jun 
1992 


OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013230 MF-420 
See ANL/CP-—75362 
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CONF-920610— 


Report 
Number 


CONF-920610- 
1 
2 
CONF-9206102- 


5 
CONF-920611 4— 


8 

9 

10 
CONF-9206129- 


3 
CONF-9206151— 


2 
CONF-9206154— 


1 
CONF-9206157— 


1 
CONF-9206158— 


1 
2 
CONF-9206159- 


1 
CONF-9206160- 

1 
CONF-9206161- 

1 
CONF-9206162- 

1 

2 
CONF-9206164- 


1 
CONF-9206165— 


1 
CONF-9206166- 

1 
CONF-9206172- 


1 
CONF-9206174— 


1 


Abstract 
Number 


17:23203 
17:23230 


17:23404 


17:22597 
17:21711 
17:21128 


17:22667 


17:21650 


17:21846 


17:22034 


17:21710 


17:21709 


17:23309 


17:21764 


17:21763 


17:21959 
17:21960 


17:23306 


17:21769 


17:22025 


17:22085 


17:23149 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(14. international conference on plasma and 
19th EPS conference on controlled fusion 
and plasma physics; Innsbruck (Austria); 29 
Jun - 3 jul 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See GA-A-20895 

(international joint conference on neural net- 
works; Baltimore, MD (United States); 7-11 
Jun 1992) 

See LA-UR-92-1261 

(Annual meeting of the Air and Waste Manage- 
ment Association (AWMA); Kansas City, MO 
(United States); 21-26 Jun 1992) 

See UCRL-JC—109835 

See BNL-47452 

See UCRL-JC—108744 

(1992 American Electroplaters and Surface Fin- 
ishers Society conference (AESF SUR/FIN 
92); Atlanta, GA (United States); 22-25 Jun 
1992) 

See UCRL-JC—108819 

(Technology Transfer Society (TTS) conference; 
Atlanta, GA (United States); 24-26 Jun 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(National electronic packaging and production 
conference (NEPCON); Boston, MA (United 
States); 16 Jun 1992) 

See SAND-92-0849C 

(9. international symposium on automation and 
robotics in construction; Tokyo (Japan); 3-5 
Jun 1992) 

See IS-M-703 

(Socioeconomic energy research and analysis 
conference; Baltimore, MD (United States); 
27-28 Jun 1992) 

See ANL/CP-75702 

See ANL/CP-75431 

(International conference on 5th generation com- 
puter systems; Tokyo (Japan); 1-5 Jun 1992) 

See ANL/CP-75720 

(Site impact traffic assessment: problems and 
solutions; Chicago, IL (United States); 8-10 
Jun 1992) 

See ANL/CP-73412 

(6. world conference on transport research; 
Lyon (France); 29 Jun - 3 jul 1992) 

See ANL/CP-73256 

(International conference on interaction of iron 
based materials with water and steam; Hei- 
delberg (Germany); 3-5 Jun 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99 

(1992 DOE traiing accredited program confer- 
ence; Phoenix, AZ (United States); 16 Jun 
1992) 

See RFP-4571 

(European simulation multiconference; York 
(United Kingdom); 1-4 Jun 1992) 

See LA-UR-92-1157 

(2. international conference on structures under 
shock and impact; Southampton (United 
Kingdom); 16-18 Jun 1992) 

See ANL/CP-—75372 

(Solid state sensor and actuator workshop; 
Hilton Head Island, SC (United States); 21- 
25 Jun 1992) 

See SAND-92-0102C 

(14. interntional symposium on molecular 
beams; Pacific Grove, CA (United States); 7- 
12 Jun 1992) 

See UCRL-JC—110177 


DE92014461 MF-420 


DE92014450 MF-310 


DE92013412 MF-401 
DE92013407 MF-401 
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17:21472 
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17:21514 
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17:22505 
17:22514 
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17:21198 


17:21611 


17:21819 
17:21365 


17:21700 
17:21695 
17:21698 
17:21699 
17:21697 
17:21696 


17:21236 
17:21246 
17:21247 
17:21245 
17:21165 


17:22024 


Source of 
Availability 


See UCRL-JC—109458 

(COMPASS 92 (Computer Assurance and 
Safety) conference; Gaithersburg, MD 
(United States); 15-18 Jun 1992) 

See ANUCP-75805 

(7. Society for Experimental Mechanics (SEM) 
international congress on experimental me- 
chanics; Las Vegas, NV (United States); 
8-11 Jun 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(American Society of Mechanical Engineers 
pressure vessel and piping conference; New 
Orleans, LA (United States); 21-25 Jun 1992) 

See ANL/CP-—75432 

See BNL-NUREG-47397 

See BNL-NUREG-47383 

See WSRC-MS-92-068 

See ANL/CP-74590 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See ANL/CP-—74658 

See ANL/CP-—75845 

See ANL/CP-74487 

(Fractured and jointed rock masses conference; 
Lake Tahoe, CA (United States); 3-5 Jun 
1992) 

See SAND-92-0386C 

(23. international annual conference of 
Fraunhofer-institut fuer Chemische Technolo- 
gie: waste management of energetic 
materials and polymers and exhibition; Karl- 
sruhe (Germany); 30 Jun - 3 jul 1992) 

See SAND-92-8503C 

See UCRL-JC—110295 

(Eco-world exhibition and conference on 
ecology, economics and engineering; Wash- 
ington, DC (United States); 14-17 Jun 1992) 

See FEMP-2247 

See SAND-91-2789C 

(35. international power sources s 
Cherry Hill, NJ (United States); 22-25 in 
1992) 

See GEPP-CP—1297 

(16. annual symposium of American Society of 
Testing and Materials (ASTM); Denver, CO 
(United States); 21-22 Jun 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/CP-—76000 

(30. symposium on engineering aspects of mag- 
netohydrodynamics; Baltimore, MD (United 
States); 29 Jun - 2 jul 1992) 

See DOE/ET/10815—191 

See DOE/ET/10815—183 

See DOE/ET/10815—187 

See DOE/ET/10815—190 

See DOE/ET/10815—186 

See DOE/ET/10815—184 

(National solar energy conference; Cocoa 
Beach, FL (United States); 13-18 Jun 1992) 

See NREL/TP-432-4799 

See NREL/TP—441-4800 

See NREL/TP-—441-4801 

See NREL/TP-432-4827 

See NREL/TP—431-4831 

(24. international symposium on combustion; 
Sydney (Australia); 5-10 Jul 1992) 

See UCRL-JC—109758 
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DE92015195 
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DE92014177 
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17:21035 


17:22961 
17:22958 
17:23175 


17:22960 


17:21056 


17:21820 


17:22039 
17:22511 
17:22509 


17:22496 


17:21692 
17:21702 
17:21218 


Source of GPO Order 
Availability Dep. Number 


(8. annual waste testing and quality assurance 
symposium; Arlington, VA (United States); 
13-17 Jul 1992) 

See FEMP-2265 

(LPAR-92; St. Petersburg (Russian Federation); 
15-20 Jul 1992) 

See ANL/CP-—75803 

(12. international workshop on rare-earth mag- 
nets and their applications; Canberra 
(Australia); 12-15 Jul 1992) 

See LA-UR-92-1677 

(6. international conference on nuclei far from 
stability and 9th international conference on 
atomic masses and fundamental constants; 
Bernkastel-Kues (Germany); 19-24 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(International conference on martensitic transfor- 
mations; Monterey, CA (United States); 
20-24 Jul 1992) 

See BNL-47474 

(Symposium on testing of pumps and valves in 
nuclear power plants; Washington, DC 
(United States); 21-23 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO; GPO Dep. 

(28. joint propulsion conference; Nashville, TN 
(United States); 6-8 Jul 1992) 

See LA-UR-92-1390 

(International symposium on symbolic and alge- 
braic computation; Berkeley, CA (United 
States); 27-29 Jul 1992) 

See UCRL-JC—109226 

(7. water-rock interaction conference; Park City, 
UT (United States); 9-23 Jul 1992) 

See LA-UR-92-537 

See LA-UR-92-1194 

(1992 SPIE international symposium on optical 
applied science and engineering; San Diego, 
CA (United States); 19-24 Jul 1992) 

See LA-UR-92-1442 

See LA-UR-92-1329 

See LA-UR-92-1478 

(SPIE symposium on instrumentation for magne- 
tospheric imagery; San Diego, CA (United 
States); 19-24 Jul 1992) 

See LA-UR-92-1360 

(33. U.S. symposium on rock mechanics; Santa 
Fe, NM (United States); 8-10 Jul 1992) 

See SAND-91-1869 

(Image VI conerence; Scottsdale, AZ (United 
States); 14-17 Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(18. international pyrotechnics seminar; Breck- 
enridge, CO (United States); 13-17 Jul 1992) 

See SAND-92-0021C 

See SAND-92-0081C 

See LA-UR-92-1476 

(Institute of Electrical and Electronics Engi- 
neers/Industrial Electronics Society 
(IEEE/IES) intelligent vehicles ‘92; Detroit, Ml 
(United States); 1-2 Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(27. intersociety energy conversion engineering 
conference; San Diego, CA (United States); 
3-7 Aug 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

See DOE/METC/C-92/7014 

See SAND-91-2801C 


Distribution 
Category 


DE92013403 


DE92014438 
DE92014419 
DE92014462 
DE92014502 


DE92013404 


DE92014455 


DE92006768 MF-310 
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17:21513 
17:23128 
17:21391 
17:23129 
17:21390 


17:21445 
17:21563 
17:21561 
17:21562 
17:22055 
17:21432 
17:21329 
17:21511 
17:21598 


17:21540 
17:21085 


17:23172 
17:23160 
17:22494 
17:21437 
17:21821 
17:21943 
17:21822 
17:21326 
17:22479 
17:21866 
17:21823 
17:21905 
17:21824 
17:21938 


17:21120 


Source of 
Availability 


(Nuclear technologies for space exploration; 
Jackson, WY (United States); 16-19 Aug 
1992) 

See LA-UR-91-4108 

See Y/DZ-852 

OSTI; NTIS; GPO Dep. 

See Y/DZ-—880 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-92-1557 

(American Society of Mechanical Engineers 
national heat transfer conference and exposi- 
tion; San Diego, CA (United States); 9-12 
Aug 1992) 

See LA-UR-91-4095 

See LA-UR-92-204 

See LA-UR-92-79 

See LA-UR-92-203 

See WSRC-MS-91-377 

See WSRC-MS-92-132 

See LA-UR-92-1271 

See WSRC-MS-91-393 

See WSRC-MS-92-123 

(9. world clean air congress and exhibition: to- 
wards the year 2000 - critical issues in the 
global environment; Montreal (Canada); 30 
Aug - 4 sep 1992) 

See LA-UR-92-808 

See DOE/METC/C-92/7012 

See BNL-47418 

See BNL-47392 

(204. American Chemical Society national meet- 
ing; Washington, DC (United States); 23-28 
Aug 1992) 

OSTI; NTIS; GPO Dep. 

(Bi-annual nuclear energy meeting of the Ameri- 
can Nuclear Society and the American 
Society of Mechanical Engineers; San Diego, 
CA (United States); 23-26 Aug 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See WSRC-MS-92-070-Rev.1 

(Annual meeting of the Electron Microscopy So- 
ciety (EMS) of America; Boston, MA (United 
States); 16-21 Aug 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-92-0603C 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See Y/DW-1139 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See BNL-47504 

(22. Department of Energy/Nuclear Regulatory 
Commission air cleaning and treatment con- 
ference; Denver, CO (United States); 24-27 
Aug 1992) 

See LA-UR-92-1234 

(American Institute of Aeronautics and Astronau- 
tics (AIAA) meeting; Hilton Head, SC (United 
States); 10-12 Aug 1992) 

See SAND-92-0083C 

See SAND-91-2823C 

(International conference on basement tectonics; 
Butte, MT (United States); 8-12 Aug 1992) 

See PNL-SA-16752 
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17:21025 
17:21058 
17:21024 
17:21119 
17:22652 


17:22009 
17:21921 
17:21932 


17:22968 
17:22966 
17:22969 


17:21922 


17:21068 


17:23414 


17:23413 


17:22063 


17:23139 


17:21911 


17:21389 


Source of Order Distribution 
Availability a Number Category 


(International conference on hadron spec- 
troscopy; College Park, MD (United States); 
12-16 Aug 1992) 

See SLAC-PUB-5719 

(Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 

See Y/WP-0014-Abst. 

OSTI; NTIS; INIS; GPO Dep. .99: DE92010543 

See RFP-4547 

See LA-UR-92-1312 

See IS-M-705 

See SAND-92-0959C 

See SAND-92-0409C 

See SAND-92-0458C 

See SAND-92-1072C 

See LA-UR-92-1383 

OSTI; NTIS; GPO Dep. .99: DE92013873 

See IS-M-709 

See FEMP-2266 

See SAND-92-0361C 

See FEMP-2263 

See IS-M-706 

See IS-M-708 

(11. international congress of rheology; Brussels 
(Belgium); 17-21 Aug 1992) 

See LA-UR-92-633 

See LA-UR-92-601 

See SAND-92-0429C 

(Nonlinear optics: materials, fundamentals, and 
applications; Maui, HI (United States); 17-21 
Aug 1992) 

See SAND-92-8442C 

See SAND-92-0599C 

See UCRL-JC—110098 

(Recrystallization ‘92; San Sebastian (Spain); 31 
Aug - 4 sep 1992) 

See LA-UR-92-898 

(American Society of Civil Engineers (ASCE) 
symposium on dynamic analysis and design 
considerations, for high-level nuclear waste 
repositories; San Francisco, CA (United 
States); 19-20 Aug 1992) 

See UCRL-JC-109624 

(11. annual Association of Computing Machinery 
(ACM) symposium on principles of dis- 
tributed computing; Vancouver (Canada); 
10-12 Aug 1992) 

See SAND-92-0362C 

See SAND-92-0330C 

(8. international drying symposium; Montreal 
(Canada); 2-5 Aug 1992) 

See SAND-92-8405C 

(13. international conference on Raman spec- 
troscopy; Wuerzburg (Germany); 31 Aug - 4 
sep 1992) 

See SAND-92-8463C 

(International conference on crystal growth; San 
Diego, CA (United States); Aug 1992) 

See EGG—10617-2119 

(World space congress; Washington, DC (United 
States); 28 Aug - 5 sep 1992) 

See LA-UR-92-1377 

(1992 national conference of standards laborato- 
ries workshop and symposium; Washington, 
DC (United States); 2-6 Aug 1992) 

See SAND-91-2829C 


See DOE-HMIP-RR-92.019 


OSTI; NTIS (US Sales Only) DE92525995 
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DOE/BP/35768— 
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DOE/BP/39646— 
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DOE/BP/93497-— 
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DOE/BP/97298— 
1 
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17:23029 
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17:22986 
17:23385 
17:23375 
17:23381 

17:20948 


17:20967 
17:20968 


17:20818 
17:20819 
17:20820 


17:20856 
17:20857 


17:21713 
17:23290 
17:21676 
17:23291 
17:21714 
17:21715 
17:21659 
17:21677 
17:21190 
17:21716 
17:21717 
17:21601 
17:21719 
17:21181 
17:21182 
17:21718 
17:21183 
17:21184 
17:21185 
17:21186 
17:21187 
17:21188 


17:21807 
17:21192 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See IC-91/383 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See ESTSC/NRC-0003541036000 
See ESTSC/NRC-00011 11036000 
See ESTSC/NRC-0003501037000 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DOE/EIS—0162-Vol.2 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Number 


DE92525994 
DE92525996 
DE92526927 
DE92527145 


DE92530300 


DE92521553 
DE92528403 
DE92528519 
DE92521552 
DE92528518 


DE92013758 


DE926301 10 
DE92630108 


DE92014494 
DE92001045 
DE92013522 


DE92001043 
DE92001044 


DE92013349 
DE92013341 
DE92013348 
DE92013343 
DE92013331 
DE92013329 
DE92013333 
DE92013334 
DE92015693 
DE92013330 
DE92013557 
DE92013816 
DE92013578 
DE92015054 
DE92013575 
DE92013579 
DE92013580 
DE92013581 
DE92013577 
DE92013733 
DE92013734 


DE92015200 
DE92014042 
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PC-122 
MF-122 


PC-122 
PC-122 


MF-350 
MF-900 
MF-920 
MF-900 
MF-350 
MF-902 
MF-350 
MF-350 


MF-920 
MF-350 
MF-920; 
MF-902 
MF-900 
MF-902 
MF-902 
MF-920 
MF-902 
MF-600 
MF-902 
MF-902 
MF-902 
MF-902 
PC-333 


MF-310; 
MF-234 
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0555(92)/2 
DOEIS- 
0162-Vol.2 
0163 
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0542P 
0547T 
DOE/ER/01428- 
T10 
Ts 
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17:21803 


17:21906 
17:21777 
17:21907 


17:21678 
17:21679 
17:21792 
17:21689 


17:21296 
17:21300 
17:21297 
17:21298 
17:21299 


17:21778 
17:21608 
17:21780 
17:21779 
17:21778 
17:21635 
17:23293 
17:20642 
17:21665 
17:21781 
17:22098 
17:21189 
17:21686 
17:20898 
17:20803 
17:20919 
17:21680 
17:21666 
17:21687 
17:21190 
17:22718 
17:22719 


17:22971 
17:22628 


17:22974 
17:22972 
17:22973 
17:21867 
17:21379 
17:21541 
17:23148 
17:23108 
17:21961 


17:22064 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See DOE/CE/40887-T1 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92014103 
DE92013617 


DE92015116 
DE92015117 
DE92015118 


DE92013622 
DE92013624 
DE92013625 
DE92013626 


DE92008178 
DE92008175 
DE92008177 
DE92008176 
DE92008179 
DE92013619 
DE92014099 
DE92001217 
DE92001224 
DE92014748 
DE92013738 
DE92012385 
DE92013793 
DE92012636 
DE92012599 
DE92013569 
DE92014378 
DE92014976 
DE92014377 
DE92014978 
DE92014977 
DE92014376 
DE92014980 
DE92013344 
DE92014657 
DE92014658 


DE92014083 
DE92014826 


DE92014054 
DE92014051 

DE92014052 
DE92013618 
DE92013729 
DE92015074 
DE92013814 
DE92013592 
DE92014588 


DE92013711 


Distribution 
Category 


MF-350 
MF-350 


MF-366 
MF-366 
MF-366 


MF-310 
MF-310 
MF-350 
MF-350 


MF-317 
MF-317 
MF-317 
MF-317 
MF-317 


MF-310 

PC-331 

MF-310 

MF-321 

MF-700 
MF-700 
MF-630 
MF-630 
MF-630 
MF-902; 
MF-907 
MF-630 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-902 
MF-902 
MF-902 


MF-414 
MF-402 


MF-414 
MF-414 
MF-414 
MF-404 
MF-406 
MF-400 
MF-411 
MF-413 
MF-401 


MF-403 








Report 
Number 


DOE/ER/13569— 
7 


DOE/ER/13571- 
T1 

DOE/ER/13641- 
3 

DOE/ER/13664— 


5 
DOE/ER/13751- 

5 
DOE/ER/13778- 


5 
DOE/ER/13791- 

37 
DOE/ER/13810- 


5 
DOE/ER/13896— 


4 
DOE/ER/13897— 


DOE/ER/14111- 
2 
DOE/ER/14218— 


1 
DOE/ER/25019- 
25 
DOE/ER/25030- 
T1 
T2 
DOE/ER/25048- 
4 
DOE/ER/40000- 
T3 
DOE/ER/40028- 
T1 
DOE/ER/40103-— 
T2 
DOE/ER/40107- 
11(A) 
DOE/ER/40171- 


1 
DOE/ER/40224— 

185 

190 

194 

196 

198 

205 

209 

214 

215 
DOE/ER/40317- 

T2 
DOE/ER/40345— 

15 

17 
DOE/ER/40374— 

48 


50 
DOE/ER/40427- 

1-N92 

14-N92 

2-N92 

3-N92 

35-N91 


Abstract 

Number 

17:21962 
17:22023 
17:22942 
17:22012 
17:23143 
17:23144 
17:22013 
17:22732 
17:23151 
17:22943 
17:21963 
17:22030 
17:20821 

17:22735 
17:22733 
17:22918 


17:23355 
17:23356 


17:23357 
17:22975 
17:22919 
17:22976 
17:23056 
17:22442 


17:22977 
17:23012 
17:23013 
17:23036 
17:23014 
17:23057 
17:23015 
17:22978 
17:22443 


17:22944 


17:23090 
17:23091 


17:22154 
17:22155 


17:22987 
17:23071 
17:23058 
17:22988 
17:23059 





Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See FNAL/C-91/140 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


m 
8 


ee et et ot ot ot ot 


8 88 8 888888888 


— 


mmnmm mmmmmmmmm 
—_-~ 


— 


m mon Mm Mm 
88888 


Order 
Number 
DE92014809 
DE92012575 
DE92014813 
DE92014333 
DE92013571 
DE92013473 
DE92013472 
DE92015026 
DE92013589 
DE92014247 
DE92014124 
DE92014521 
DE92014759 
DE92013486 
DE92013715 
DE92014313 


DE92014086 
DE92014095 


DE92014236 
DE92014585 
DE92015028 
DE92014125 
DE92014128 
DE92013496 


DE92014309 
DE92014606 
DE92014178 
DE92014310 
DE92014011 
DE92014013 
DE92014319 
DE92014320 
DE92914316 


DE92014988 


DE92014047 
DE92013687 


DE91011861 


DE92014225 
DE92015349 
DE92014327 
DE92014226 
DE92014227 


DOE/ER/40427- 


Distribution 
Category 
MF-401 
MF-401 
MF-406 
MF-401 
MF-411 
MF-411 
MF-401 
MF-408 
MF-406 
MF-410 
MF-401 
MF-406 
MF-403 
MF-408 
MF-408 
MF-405 


MF-405 
MF-405 


MF-405 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-412 


MF-413 
MF-413 


MF-411 


MF-413 
MF-413 
MF-412 
MF-413 
MF-413 
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DOE/ER/40427- 


Report 
Number 


37-N91 
DOE/ER/40466— 

T1 
DOE/ER/40561- 

038 

47 
DOE/ER/40577- 


2 
DOE/ER/40592- 
2 


DOE/ER/40608— 


1 
DOE/ER/40614— 
13 
DOE/ER/40637- 
1 
4 
DOE/ER/40646— 
2 
DOE/ER/40661— 
2 
DOE/ER/40670-— 
2 
DOE/ER/40677-— 
1-Pt.1 
1-Pt.2 
DOE/ER/40681- 
1 
T1 
DOE/ER/40685— 
712 
DOE/ER/40692- 
1 


DOE/ER/45125— 


7 
DOE/ER/45174— 

T4 
DOE/ER/45191- 

18 

19 
DOE/ER/45199— 


2 
DOE/ER/45254— 

7 
DOE/ER/45280- 


DOE/ER/53198— 
190 


191 

193 

194 

196 

197 
DOE/ER/53212- 

195 
DOE/ER/53235- 

T1 
DOE/ER/53257-— 


5 
DOE/ER/53266— 

39 
DOE/ER/53301-— 


4 
DOE/ER/54092- 
1 


~ 
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Abstract 
Number 


17:23060 
17:22444 


17:23016 
17:22945 


17:23017 
17:23109 
17:23072 
17:23037 


17:23110 
17:23038 


17:22979 
17:22989 
17:22980 


17:23018 
17:22981 


17:22982 
17:22983 


17:22984 
17:23111 
17:23161 
17:21868 


17:21869 
17:21870 


17:23173 
17:21908 
17:23162 
17:21909 
17:23152 
17:23204 
17:23205 
17:23206 
17:23207 
17:23208 
17:23209 
17:23210 
17:23249 
17:23211 
17:23193 
17:23212 


17:23213 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE92014014 
DE92014529 


DE92013665 
DE92014304 


DE92015295 
DE92014338 
DE92015012 
DE92014356 


DE92014415 
DE92014595 


DE92014181 
DE92014531 
DE92014248 


DE92014428 
DE92014622 


DE92013718 
DE92014055 


DE92014877 
DE92015025 
DE92013630 
DE92014081 


DE92014329 
DE92014328 


DE92014811 
DE92014841 
DE92014006 
DE92014497 
DE92013588 
DE92013901 
DE92013899 
DE92014323 
DE92013902 
DE92014322 
DE92015379 
DE92014325 
DE92013731 
DE92013590 
DE92014337 
DE92014246 


DE92014427 


Distribution 
Category 
MF-413 


MF-414 


MF-414 
MF-413 


MF-414 
MF-413 
MF-413 
MF-414 


MF-414 
MF-414 


MF-414 
MF-414 
MF-414 


MF-414 
MF-414 


MF-414 
MF-414 


MF-414 
MF-414 
MF-411 
MF-404 


MF-404 
MF-404 


MF-411 

MF-404 
MF-410 
MF-404 
MF-410 
PC-426; 
PC-427 
PC-426 
PC-426 
PC-426 
PC-426 
PC-426 
PC-427 
MF-426 
MF-427 
MF-420 
MF-427 


MF-427 





Abstract 
Number 
17:23250 


17:23214 


17:23251 
17:22547 
17:22738 
17:22629 
17:21910 
17:22815 


17:22816 
17:22817 


17:22734 
17:22720 
17:22739 
17:22740 


17:21114 
17:22548 
17:22549 
17:22550 
17:22551 
17:22552 
17:22741 
17:23440 
17:23441 
17:21693 
17:21694 
17:21695 
17:21696 
17:21697 
17:21698 
17:21699 
17:21700 
17:23252 
17:23215 
17:23216 
17:23217 
17:20966 
17:21667 


17:22553 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


nm m 
s + = 
$s 8 8 


mmnmnmm mmmmmmmm 
oedeb sb shh eh ab ah oD ob at 
$8 888 8 88888888 


—_ 


mem 
- = 
8 8 


Order 
Number 
DE92014311 


DE92013587 


DE92014352 
DE92014342 
DE92013797 
DE92013925 
DE92014728 
DE92013475 


DE92013674 
DE92013673 


DE92014032 
DE92013500 
DE92013811 


DE92013583 


DE92013778 
DE92013487 
DE92013574 
DE92013654 
DE92014495 
DE92013772 
DE92014371 
DE92013582 
DE92013572 
DE92013688 
DE92014199 
DE92013690 
DE92014184 
DE92014183 
DE92014193 
DE92014182 
DE92013697 
DE92013591 
DE92013883 
DE92014034 
DE92014028 
DE92013634 
DE92013642 


DE92013946 


MF-400 
MF-400 


MF-112 
MF-112 
MF-112 
MF-112 
MF-112 
MF-112 
MF-112 
MF-112 


MF-421 
MF-420 
MF-426 
MF-420 
MF-902 
MF-101 


MF-630 


17:22630  OSTI; INIS; U.S. Geological Survey, Books and 
Open-File Reports Section, Federal Center, 
Box 25425, Denver, CO 80225 


7192012363 MF-702 
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DOE/ND/12707- 


Report 


Abstract 





Source of GPO Order Distribution 

Number Number Availability Dep. Number Category 
DOEAD/12707- 

T1 17:21720 OSTI; NTIS; GPO Dep. E 1.99: DE9201 1592 PC-310 
DOEND/13074—- 

T3 17:21808 OSTI; NTIS; GPO Dep. E 1.99: DE92014591 MF-333 
DOENG-— 

0307 17:23294 OSTI (Free of Charge) 7192013749 PC-960 

0308 17:20969 OSTI (Free of Charge) TI92014598 PC-960 

0309 17:23295 OSTI (Free of Charge) TI92014578 PC-960 
DOE/LLW- 

64T 17:20970 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013945 MF-902 
DOE/MC/20422-— : 

92/C0021 17:20905 OSTI; NTIS; GPO Dep. E 1.99: DE92013858 MF-132 

92/C0026 17:20906 OSTi; NTIS; GPO Dep. E 1.99: DE92014223 MF-132 

92/C0027 17:20912 OSTI; NTIS; GPO Dep. E 1.99: DE92014351 MF-132 

92/C0030 17:20907 OSTI; NTIS; GPO Dep. E 1.99: DE92014350 MF-132 | 
DOE/MC/21032- 

3052 17:20643 OSTI; NTIS; GPO Dep. E 1.99: DE92001133 PC-109 
DOE/MC/23174- 

3068 17:21804 OSTI; NTIS; GPO Dep. E 1.99: DE92001149 PC-111 
DOE/MC/24266— 

3069-Vol.1 17:20644 OSTI; NTIS; GPO Dep. E 1.99: DE92001150 PC-109 

3069-Vol.3 17:20645 OSTI; NTIS; GPO Dep. E 1.99: DE92001252 PC-109 
DOE/MC/24268- 

3076 17:20646 OSTI; NTIS; GPO Dep. E 1.99: DES92001262 MF-109 

3077 17:20647 OSTI; NTIS; GPO Dep. E 1.99: DE92001263 MF-109 

3078 17:20648 OSTI; NTIS; GPO Dep. E 1.99: DE92001264 PC-109 
DOE/MC/26024— 

92/C0019 17:20913 OSTI; NTIS; GPO Dep. E 1.99: . DE92014224 MF-132 
DOE/MC/26031— 

6 17:20858 OSTI; NTIS; GPO Dep. E 1.99: DE92001041 PC-122 
DOE/MC/26039— 

92/C0031 17:20649 OSTI; NTIS; GPO Dep. E 1.99: DE92014358 MF-108 
DOE/MC/26253-— 

7 17:20859 OSTI; NTIS; GPO Dep. E 1.99: DE92001042 PC-122 
DOE/MC/26268— 

92/C0010 17:20926 OSTI; NTIS; GPO Dep. E 1.99: DE92013151 MF-123 

92/C0011 17:21945 OSTI; NTIS; GPO Dep. E 1.99: DE92012546 MF-123 

92/C0013 17:20927 OSTI; NTIS; GPO Dep. E 1.99: DE92012544 MF-123 
DOEMC/27115- 

92/C0035 17:20916 OSTI; NTIS; GPO Dep. E 1.99: DE92014349 MF-132 
DOE/MC/27224- 

92/C0034 17:20650 OSTI; NTIS; GPO Dep. E 1.99: DE92014010 MF-132 
DOE/MC/27351- 

92/C0036 17:20914 OSTI; NTIS; GPO Dep. E 1.99: DE92014406 MF-132 
DOE/MC/28079- 

92/C0029 17:20908 OSTI; NTIS; GPO Dep. E 1.99: DE92014373 MF-132 
DOE/MC/28130- 

92/C0020 17:20909 OSTI; NTIS; GPO Dep. E 1.99: DE92014429 MF-132 
DOE/MC/28176- 

92/C0017 17:20910 OSTI; NTIS; GPO Dep. E 1.99: DE92014532 MF-132 

92/C0032 17:20911 OSTI; NTIS; GPO Dep. E 1.99: DE92014533 MF-132 
DOE/METC-— 

92/0275 17:21805 OSTI; NTIS; GPO Dep. E 1.99: DE92001134 MF-111 
DOE/METC/C- 

92/7012 17:20706 OSTI; NTIS; GPO Dep. E 1.99: DE92011757 MF-101; 

MF-109 

92/7014 17:21702 OSTI; NTIS; GPO Dep. E 1.99: DE92011755 MF-110 
DOE/MI/10067—- 

1 17:21177  OSTI; NTIS; GPO Dep. E 1.99: DE92013560 MF-334 
DOENBM- 

92001277 17:20917 OSTI; NTIS; GPO Dep. E 1.99: DE92001277 MF-132 
DOE/NV/10630— 

T4 17:20971 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013997 MF-700; 

MF-721 

DOE/NV/10872— 

T10 17:20978 OSTI; NTIS; GPO Dep. E 1.99: DE92014668 MF-814 

T13 17:20979 OSTI; NTIS; GPO Dep E 1.99: DE92014671 MF-814 

Tié 17:20980 OSTI; NTIS; GPO Dep. E 1.99: DE92014674 MF-814 

T17 17:23442 OSTI; NTIS; GPO Dep. E 1.99: DE92014675 MF-814 

T2 17:20972 OSTI; NTIS; GPO Dep. E 1.99: DE92014660 MF-814 

T25 17:20981 OSTI; NTIS; GPO Dep. E 1.99: DE92014683 MF-814 
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DOE/PC/89883- 





Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 

T26 17:20982 OSTI; NTIS; GPO Dep. E 1.99: DE92014684 MF-814 

T3 17:20973 OSTI; NTIS; GPO Dep. E 1.99: DE92014661 MF-814 

T4 17:20974 OSTI; NTIS; GPO Dep. E 1.99: DE92014662 MF-814 

6 17:20975 OSTI; NTIS; GPO Dep. E 1.99: DE92014664 MF-814 

17 17:20976 OSTI; NTIS; GPO Dep. E 1.99: DE92014665 MF-814 

T8 17:20977  OSTI; NTIS; GPO Dep. E 1.99: DES2014666 MF-814 
DOE/OR/00033-— 

T475 17:21946 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013655 MF-401 

T476 17:20804 OSTI; NTIS; GPO Dep. E 1.99: DE92013645 MF-113 

T479 17:23218 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013917 MF-427 
DOE/OR/21497— 

1 17:20983  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013559 MF-802 
DOE/PC/79796— 

T19 17:20783 OSTI; NTIS; GPO Dep. E 1.99: DE92014633 MF-105 
DOE/PC/79798— 

T18 17:20784 OSTI; NTIS; GPO Dep. E 1.99: DE92012700 MF-105 
DOE/PC/79812- 

te 17:20707 OSTI; NTIS; GPO Dep. E 1.99: DE92014630 MF-108 
DOE/PC/79852- 

T2 17:20785 OSTI; NTIS; GPO Dep. E 1.99: DE92013479 MF-105 

T4 17:20786 OSTI; NTIS; GPO Dep. E 1.99: DE92014005 MF-113 
DOE/PC/79923— 

T11 17:20708 OSTI; NTIS; GPO Dep. E 1.99: DE92013242 PC-108 
DOE/PC/79930- 

T11 17:20711 OSTI; NTIS; GPO Dep. E 1.99: DE92013611 MF-109 

T12 17:20712 OSTI; NTIS; GPO Dep. E 1.99: DE92013612 MF-109 

T13 17:20713 OSTI; NTIS; NTIS (US Sales Only). AECL; GPO E 1.99: DE92013613 MF-109 

Dep. 

T8 17:20709 OSTI; NTIS; GPO Dep. E 1.99: DE92013241 PC-109 

T9 17:20710 OSTI; NTIS; GPO Dep. E 1.99: DE92013608 MF-109 
DOE/PC/88814— 

T8 17:20714 OSTI; NTIS; GPO Dep. E 1.99: DE92013708 MF-108 
DOE/PC/88818— 

12 17:20715  OSTI; NTIS; GPO Dep. E 1.99: DES92013821 MF-108 

13 17:20716 OSTI; NTIS; GPO Dep. E 1.99: DE92013822 MF-108 
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17:21264 


17:21282 
17:21283 
17:21284 
17:21285 
17:21286 
17:21287 
17:21288 
17:21289 


17:22824 
17:22556 
17:22557 
17:22558 
17:21542 
17:22748 
17:21543 
17:21544 
17:22830 
17:21002 
17:21003 
17:21004 
17:20897 
17:22559 
17:22560 
17:21706 
17:21169 
17:22641 
17:21619 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTi; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92526108 
DE92526112 
DE92526249 
DE92526256 
DE92526262 
DE92526270 
DE92526277 
DE92526284 
DE92526288 


DE92519750 
DE92519748 
DE92524794 
DE92524717 
DE92524791 
DE92526334 


DE92526330 
DE92524788 


DE92526401 


DE92519751 
DE92526343 


DE92519745 
DE92519747 
DE92519746 
DE92526329 
DE92526344 
DE92524827 
DE92524801 
DE92524832 
DE92524824 


DE92524804 


DE92524835 
DE92524816 
DE92524838 
DE92519749 
DE92524713 


DE92526332 
DE92524810 
DE92524819 
DE92526333 
DE92524797 
DE92524807 
DE92524813 
DE92526331 


TI92526809 
TI92526655 

TI92526656 
TI92530306 
T192526827 
7192517912 
TI92526833 
T1I92526831 

T192530312 
T1I92517857 
7192517858 
7192517859 
7192517827 
Ti92526659 
TI92526657 
TI92526697 
TI92526695 
T192526700 
T192523930 


Distribution 
Category 





13013/1 
13062 
13068 
13086 
13091 
13103 
13229 
13237 
13263 
13275 
13279 
13298 
13323 
13331 


Abstract 
Number 


17:21005 
17:22561 
17:21727 
17:21631 
17:21784 
17:20770 
17:21707 
17:21163 
17:23253 
17:21006 
17:21007 
17:21008 
17:22840 
17:21637 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS - 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


T192517860 
192527023 
TI92526698 
TI92526925 
TI92526693 
T192526702 
192517828 
TI92526922 
7192517881 
7192527137 
192527133 
7192527143 
TI92526929 
7192517877 


17:22749 OSTI; NTIS (US Sales Only); INIS; European 7192001362 
Community Information Service, 2100 M St., 
NW, Suite 707 Washington, DC 20037 


13342 
13361 
13362/1 
13362/2 
13399 
13428 
13461 
13529 
13572 
13596 
13603 
13618 
13633 
13634 
13646 
13651 
13662 
13663 
13664 
13665 
13666 
13667 
13668 
13670 
13672 
13673 
13675 
13676 
13681 
13690 
13691 
13694 
13695 
13696 
13787 
13788 
13789 
13790 
13791 
13792 
13796 
13839 
13887 
13908 
14004 


EUR-CEA-FC— 


1393 
1418 
1419 
1420 
1424 
1425 
FEMA- 
218 


17:21402 
17:21915 
17:22448 
17:22449 
17:21009 
17:22483 
17:21681 
17:21093 
17:23302 
17:21380 
17:21916 
17:21381 

17:22841 

17:21010 
17:21947 
17:21011 

17:21012 
17:21831 

17:21013 
17:21917 
17:21014 
17:21015 
17:21016 
17:21017 
17:21832 
17:21018 
17:21019 
17:21020 
17:21164 
17:23287 
17:22721 

17:21620 
17:22722 
17:23254 
17:21621 

17:21622 
17:21623 
17:21624 
17:21625 
17:21626 
17:22842 
17:21438 
17:21021 

17:21627 
17:21628 


17:23221 
17:23222 
17:23258 
17:23224 
17:23225 
17:23226 


17:22907 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


7192517914 
7192527139 
7192517915 
7192517916 
7192527135 
T192517856 
192530287 
7192517878 
TI92526899 
192517874 
TI92526935 
7192517873 
7192517876 
7192517882 
T192523951 
7192517864 
TI92526943 
TI92526920 
T192526937 
TI92526835 
TI92526843 
192517910 
TI92526939 
TI92526841 
T192526837 
TI92526941 
TI92526946 
TI92526931 
TI92526839 
7192517913 
T192530319 
TI92523938 
T192530323 
7192517875 
T192523937 
TIS2523936 
TI92523935 
TI92523934 
T192523933 
TI92523932 
TI92530429 
T192523931 
192523941 
T192523940 
TI92523953 


TIS2526889 
TI92526891 
7192526877 
TI92526893 
TI92526895 
T192526897 


DE92007533 
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FEMP- 


Report Abstract Source of 
Number Number Availability 


3 
0 


Order 
Number 


8 


FEMP- 
2247 
2259 
2263 
2265 
2266 

FNAL/C— 
91/140 
91/295-A 
92/103 
92/105 
92/106 
92/112-E 
92/113 
92/117 
92/118 
92/41-A 
92/45-E 
92/72-A 
92/77 
92/88-A 

FRCEA-TH- 
348 
355 
356 
357 
358 

FRCR- 


91/E/49 
91/E/69 
91/E/79 
91/E/80 
91/E/81 
GRIS- 
90-7 
GSF- 
27/91 
GSF-TL- 
20/91 
GS- 
91-34 
91-35 
92-06 
92-14(prepr.) 
92-15(prepr.) 
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17:21022 
17:21023 
17:21024 
17:22450 
17:21025 


17:22155 
17:23039 
17:23040 
17:23041 
17:22236 
17:23061 
17:22451 
17:22383 
17:22406 
17:22920 
17:23048 
17:22990 
17:22235 
17:22946 


17:22057 
17:23263 
17:23163 
17:23227 
17:23264 


17:23193 
17:20800 
17:22056 
17:21545 


17:23228 
17:23229 
17:23265 
17:23230 
17:23266 
17:23267 
17:23231 
17:23268 


17:21579 
17:21582 
17:21580 
17:21581 


17:21611 
17:22723 


17:22491 
17:21948 
17:22724 
17:21833 
17:22725 


17:21682 
17:21026 
17:21026 
17:23112 
17:23113 
17:23114 


17:23145 
17:23092 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See SSCL-Preprint—41 

See SSCL-Preprint-92 
OSTI; NTIS; INIS; GPO Dep. 
See LBL-31886 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ER/53266-39 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/IA-0063 
See NUREG/IA—-0066 
See NUREG/IA—-0064 
See NUREG/IA-0065 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
See GSF-27/91 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


mmm mm mm mam mes 
Ssssses sesss 


—_ 


mmm im 
888 8 


a 


mmmmmmmm m 
S8eseses 8 


DE92013982 
DE92014033 
DE92014354 
DE92014804 
DE92014256 


DE91014078 
DE92013020 
DE92014164 
DE92014609 
DE92014612 
DE92014007 
DE92014610 


DE92013021 


DE92013022 
DE92014145 
DE92013023 


DE92526661 
DE92526913 
DE92526923 
DE92527010 
DE92530267 


DE92523890 
DE92521429 
DE92014131 


DE92013796 
DE92013507 
DE92013696 
DE92013766 
DE92014232 
DE92014257 
DE92014233 
DE92014258 


DE92013508 
DE92629631 


DE92528449 
DE92528497 
DE92528493 
DE92528447 
DE92528492 


DE92528285 


DE92528532 


DE92521412 
DE92521413 
DE92528425 
DE92528426 
DE92528428 





Report 
Number 


92-16(prepr.) 
92-26(prepr.) 
GTFR- 


100 


HAN- 


45831-Del. 


73214-BK.10-Del. 


Abstract 
Number 


17:23146 
17:22017 


17:23232 


17:21480 
17:20934 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


_ 


Order 
Number 


DE92528427 
DE92528566 


DE92013463 


DE92014753 
DE92013880 


Ic- 


Distribution 
Category 


MF-420 


MF-700 
MF-700 


73214-BK.11-Del. 17:21481  OSTI; NTIS (US Sales Only); GPO Dep. 
73214-BK.14-Del. 17:21482  OSTI; NTIS (US Sales Only); GPO Dep. 
73214-BK.7-Del. 17:21118 | OSTI; NTIS (US Sales Only); GPO Dep. 
73214-Bk.15-Del. 17:21483  OSTI; NTIS (US Sales Only); GPO Dep. 
77681-Del. 17:21484  OSTI; NTIS (US Sales Only); GPO Dep. 
HPR- 


86-158-Rev. 17:22646 OSTI; NTIS; GPO Dep. 


DE92013877 MF-700 
DE92013882 MF-700 
DE92013879 MF-700 
DE92013881 MF-700 
DE92014515 MF-600 


mMmmmmmmmn mm 
$ 8888888 8 


DE92014302 MF-702 


86-226 
87-072 
89-193 
HW- 

22610-Del. 
23698-Del. 
24605-Del. 
25533-Del. 
25781-Del. 
26047-Del. 
26720-Del. 
26946-Del. 
27288-Del. 
28267-Del. 
28576-Del. 
28906-Del. 
29229-Del. 
29513-Del. 
29794-Del. 
30130-Del. 
30423-Del. 
31267-Del. 
31964-Del. 
32317-Del. 
34847-Pt.1 
34847-Pt.2 
34847-Pt.3 
34847-Pt.4 
34847-Pt.5 
34847-Pt.6 
34847-Pt.7 
34847-Pt.8 
34847-Pt.9 
43066 
45988 
48132-Del. 


48769-DEL. 


48835-Del. 


69237-DEL. 
IAEA-INFCIRC— 


399 
400 
401 
IAEA-R— 
6580-F 


IAEA-TECDOC- 


634 
642 
644 
Ic— 
91/325 
91/327 
91/329 
91/330 
91/332 
91/337 
91/340 


17:22647 
17:22648 
17:22649 


17:21485 
17:21486 
17:21487 
17:21488 
17:21489 
17:21490 
17:21491 
17:21492 
17:21493 
17:21494 
17:21495 
17:21496 
17:21497 
17:21498 
17:21499 
17:21500 
17:21501 
17:21502 
17:21503 
17:21504 
17:21546 
17:21547 
17:21548 
17:21549 
17:21550 
17:21551 
17:21552 
17:21553 
17:21554 
17:21027 
17:23303 
17:20940 
17:21505 
17:20941 
17:21506 


17:21810 
17:21811 
17:21812 


17:22783 


17:22790 
17:22793 
17:21140 


17:23115 
17:23019 
17:22991 
17:23153 
17:22947 
17:22921 
17:22948 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


mmmim 
sot ot ot 


SSESSSSSSSSSRSRSSSesesessesesesesse 888 


MUM MMMM MMMM MMMM MMMM 
ee we ek ek ee eh ek ek ek ek eh eh eh ek eh eh eh eh eh eh eh ek eh et eh eh et ot nt ot ot ot 


DE92013390 
DE92014340 
DE92014341 


DE92013317 
DE92013927 
DE92013930 
DE92014520 
DE92013319 
DE92014516 
DE92014519 
DE92013931 
DE92014749 
DE92013318 
DE92013321 
DE92014518 
DE92014513 
DE92013929 
DE92014755 
DE92013928 
DE92013320 
DE92014756 
DE92014517 
DE92014512 
DE92013884 
DE92013885 
DE92013886 
DE92013887 
DE92013888 
DE92013889 
DE92013890 
DE92013891 
DE92013892 
DE92013876 
DE92014751 
DE92014754 
DE92015301 
DE92014750 
DE92014828 


DE92630189 
DE92630190 
DE92630191 


DE92626112 


DE92626120 
DE92629759 
DE92630188 


DE92630350 
DE92630275 
DE92630239 
DE92630566 
DE92630230 
DE92630203 
DE92630231 
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MF-702 
MF-702 
MF-702 


MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-721 
MF-600 
MF-510 
MF-500 
MF-510 
MF-520 


743 





Ic— 








Report Abstract Source of Order Distribution 
Number Number Availability Number Category 
91/341 17:22949 OSTI; NTIS (US Sales Only); INIS DE92630232 
91/347 17:22922 OSTI; NTIS (US Sales Only); INIS DE92630204 
91/353 17:22992 | OSTI; NTIS (US Sales Only); INIS DE9263024¢ 
91/360 17:22993  OSTI; NTIS (US Sales Only); INIS DE92630241 
91/368 17:22923 OSTI; NTIS (US Sales Only); INIS DE92630205 
91/372 17:22950 OSTI; NTIS (US Sales Only); INIS DE92630233 
91/373 17:22994 OSTI; NTIS (US Sales Only); INIS DE92630266 
91/377 17:23116 | OSTI; NTIS (US Sales Only); INIS DE92630367 
91/378 17:23154 OSTI; NTIS (US Sales Only); INIS DE92630567 
91/379 17:22995  OSTI; NTIS (US Sales Only); INIS DE92630242 
91/381 17:22996 | OSTI; NTIS (US Sales Only); INIS DE92630243 
91/382 17:22924 OSTI; NTIS (US Sales Only); INIS DE92630206 
91/383 17:22997 OSTI; NTIS (US Sales Only); INIS DE92630267 
91/384 17:22998 OSTI; NTIS (US Sales Only); INIS DE92630244 
91/388 17:22999 OSTI; NTIS (US Sales Only); INIS DE92630245 
91/391 17:23179 OSTI; NTIS (US Sales Only); INIS DE92630650 
91/393 17:22951 OSTI; NTIS (US Sales Only); INIS DE92630234 
91/394 17:22925 OSTI; NTIS (US Sales Only); INIS DE92630207 
91/398 17:22952 OSTI; NTIS (US Sales Only); INIS DE92630235 
91/399 17:22953 OSTI; NTIS (US Sales Only); INIS DE92630236 
91/400 17:21965  OSTI; NTIS (US Sales Only); INIS DE92628809 
92/20 17:22413 | OSTI; NTIS (US Sales Only); INIS DE92629956 
92/25 17:22926 OSTI; NTIS (US Sales Only); INIS DE92630208 
92/26 17:23000 OSTI; NTIS (US Sales Only); INIS DE92630246 
92/29 17:23117 | OSTI; NTIS (US Sales Only); INIS DE92630358 
ICSP-LP-FP- 
1 17:21575 See NUREG/IA-0050 
2 17:21574 See NUREG/IA-0049 
IFP- 
39-002 17:20899 OSTI; NTIS (US Sales Only) DE92526652 
39-087 17:20920 OSTI; NTIS (US Sales Only) DE92526653 
39363 17:20895  OSTI; NTIS (US Sales Only) DE92523889 
IFSR- 
544 17:23215 See DOE/ET/53088-544 
545 17:23216 See DOE/ET/53088-547 
550 17:23217 See DOE/ET/53088-550 
INDC(JPN)- 
155/G 17:23445 See JAERI-M-92-018 
INDC(NDS)- 
260/LF 17:23444 OSTI; NTIS (US Sales Only); INIS DE92630193 
INFN-LNF— 
90-084(R) 17:22452 OSTI; NTIS (US Sales Only); INIS DE92628242 
INFO- 
0205 17:22844 OSTI; NTIS (US Sales Only); INIS DE92626052 
INIS-JP- 
005 17:21688  OSTI; NTIS (US Sales Only); INIS DE92514989 
INIS-SU- 
302/A 17:22746 OSTI; NTIS (US Sales Only); INIS DE92001352 
310/A 17:21966 OSTI; NTIS (US Sales Only); INIS DE92001363 
S1G/A 17:22574 OSTI; NTIS (US Sales Only); INIS DE92001367 
INIS-mf- 
13189 17:21555 | OSTI; NTIS (US Sales Only); INIS DE92628021 
13191 17:21347 OSTI; NTIS (US Sales Only); INIS DE92630032 
13192 17:22985 OSTI; NTIS (US Sales Only); INIS DE92628439 
13194 17:23042 OSTI; NTIS (US Sales Only); INIS DE92628522 
14043 17:22848 OSTI; NTIS (US Sales Only); INIS DE92528293 
14050 17:21949 OSTI; NTIS (US Sales Only); INIS DE92521303 
14053 17:20942 OSTI; NTIS (US Sales Only); INIS DE92521284 
14058 17:21632 | OSTI; NTIS (US Sales Only); INIS DE92528446 
iRM- 
1-92-2 17:20966 See DOE/EW/30011-T1 
IS-M— 
685 17:21834 | OSTI; NTIS; GPO Dep. E 1.99: DE92012154 MF-404 
703 17:22034 OSTI; NTIS; GPO Dep. E 1.99: DE92012693 MF-406 
705 17:21028 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013562 MF-904 
706 17:21119 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014384 MF-406; 
MF-402 
708 17:22652 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014390 MF-902 
709 17:21029 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014113 MF-902 
711 17:22954 OSTI; NTIS; GPO Dep. E 1.99: DE92014394 MF-406 
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KCP- 


613-4035 
613-4663 
613-4701 
613-4703 
613-4705 
613-4749 


Abstract 
Number 


17:22653 
17:21835 
17:22008 
17:22927 
17:21919 
17:21877 


17:23233 
17:23234 
17:23093 
17:23235 
17:23001 
17:23236 
17:23020 


17:22928 
17:23021 
17:23062 
17:23237 
17:23118 
17:23002 
17:23094 
17:23022 
17:23043 
17:23003 
17:23098 
17:23023 
17:23150 


17:21348 


17:22091 
17:22855 
17:23269 
17:21385 
17:21453 
17:21386 
17:21507 
17:21387 
17:22035 
17:21349 
17:21430 
17:21920 
17:20943 
17:22808 
17:21556 
17:23445 
17:21508 
17:21327 
17:22453 
17:22237 
17:21136 
17:21328 
17:21382 
17:21557 
17:21388 
17:21558 


17:22238 
17:21878 
17:20771 
17:22081 
17:21785 
17:22082 


17:23394 
17:21950 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


% 
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mmmmm mn 


888888 


os 


Order 
Number 


DE92012549 
DE92014509 
DE92014510 
DE92014507 
DE9201 2548 
DE92014508 


DE92630461 
DE92630462 
DE92630315 
DE92630460 
DE92630247 
DE92630479 
DE92630279 


DE92630209 
DE92630280 
DE92630312 
DE92630463 
DE92630353 
DE92630248 
DE92630316 
DE92630281 
DE92630291 
DE92630249 
DE92630333 
DE92630282 
DE92630433 


DE92526830 


DE92526949 
DE92514958 
DE92526967 
DE92526969 
DE92526832 
DE92526973 
DE92526834 
DE92526977 
DE92526836 
DE92526838 
DE92526848 
DE92526975 
DE92526850 
DE92526852 
DE92526840 
DE92526854 
DE92526898 
DE92526888 
DE92526842 
DE92526890 
DE92526844 
DE92526892 
DE92526856 
DE92526894 
DE92526896 
DE92526858 


DE92526945 
DE92521321 
DE92013342 
DE92013999 
DE92014098 
DE92014760 


DE92015159 
DE92014761 


MF-106 


PC-706 
PC-706 
PC-706 
PC-705 
PC-701 


mmmmmm m 
SaaS 6s 
888888 8 


17:22083 OSTI; NTIS; GPO Dep. DE92015160 PC-706 
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90-3 
90-6 
90-7 
90-26 
90-27 
90-28 
KO- 
187-91 
324-91 
KURR-TR- 
355 
LA- 


10300-M-Vol.1-Rev.2 
10613-MS-Rev.1 


11804-MS 


12062-MS-Rev.1 


12249-MS 
12256-PR 
12260-MS 
12274 
12275 
12276-PR 
12288-MS 
12295-MS 
12323-MS 
12329-MS 
12332-MS 
LA-UR- 

90-1833 
91-2543 
91-4095 
91-4108 
92-1088 
92-1136 
92-1157 
92-1194 


Abstract 
Number 


17:21030 
17:22015 
17:21951 
17:21836 
17:22654 
17:21392 
17:21660 
17:22016 
17:21952 
17:23401 


17:23046 
17:21837 


17:23119 
17:21431 
17:23099 
17:22467 
17:23448 
17:23100 
17:22929 
17:22099 
17:22930 
17:23120 
17:23121 
17:23135 
17:22156 
17:23095 
17:23101 
17:23096 
17:22492 
17:23238 
17:23122 
17:23123 
17:23402 
17:22468 
17:21559 
17:22655 


17:22525 
17:22518 


17:21509 


17:21953 
17:23155 
17:21813 
17:21031 
17:21454 
17:23073 
17:21639 
17:22507 
17:22955 
17:21797 
17:21137 
17:22532 
17:23449 
17:21032 
17:22656 


17:21560 
17:21589 
17:21445 
17:20935 
17:21034 
17:22736 
17:21769 
17:21035 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See EGG—10617-6077 
See EGG—10617-6083 


OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See NUREG/IA-0078 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


ee ee ee ee ee ee ee 


+ 


Order 
Number 


DE92528564 
DE92528567 
DE92521301 
DE92528343 
DE92528563 
DE92528448 
DE92528583 
DE92528568 
DE92528491 
DE92528450 


DE92630292 
DE92629068 


DE92630348 
DE92629963 
DE92630338 
DE92630092 
DE92630194 
DE92630334 
DE92630211 
DE92629942 
DE92630210 
DE92630354 
DE92630355 
DE92630374 
DE92629946 
DE92630317 
DE92630339 
DE92630318 
DE92630103 
DE92630480 
DE92630359 
DE92630344 
DE92630199 
DE92630093 
DE92629779 
DE92629615 


DE92526971 


DE92013647 
DE92014078 
DE92014195 
DE92013998 
DE92014234 
DE92014192 
DE92013639 
DE92013314 
DE92014197 
DE92014191 
DE92014150 
DE92014000 
DE92014020 
DE92014231 
DE92014273 


DE90012059 


DE92005051 
DE92004578 
DE92013452 
DE92013451 
DE92013549 
DE92013548 


mmmmmmm Mm MMM mMmmmmmmmmmm 
S8eeess 8 SeeBssesssesess 
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92-1206 17:23403 OSTI; NTIS; GPO Dep. DE92013547 
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Report 
Number 


92-1230 
92-1231 
92-1234 
92-1238 
92-1252 


92-1261 
92-1262 
92-1271 
92-1289 
92-1302 
92-1312 
92-1313 
92-1327 
92-1329 
92-1330 
92-1334 
92-1343 
92-1359 
92-1360 


92-1373 


92-1377 
92-1383 
92-1389 


92-1390 
92-1442 
92-1476 
92-1478 
92-1485 
92-1496 
92-1508 
92-1545 
92-1557 
92-1558 
92-1610 
92-1627 
92-1664 
92-1677 
92-203 
92-204 
92-537 
92-601 
92-633 
92-79 
92-808 
92-898 
LAL- 
91-14 
LBL- 
30776 
31124 
31532 
31564 
31886 
31969 
31996 
32053 
32077 
32121 
32127 
32208 
32239 
32240 
LBL-PUB- 
32098 


Abstract 
Number 


17:23136 
17:22956 
17:21120 
17:22957 
17:21138 


17:23404 
17:23405 
17:21329 
17:21924 
17:23047 
17:21036 
17:23124 
17:22470 
17:22958 
17:22959 
17:21259 
17:22508 
17:23304 
17:22960 


17:21037 


17:21389 
17:21038 
17:23406 


17:22497 
17:22961 
17:22509 
17:23175 
17:21890 
17:21891 
17:22962 
17:22963 
17:21390 
17:21892 
17:22964 
17:22938 
17:23125 
17:22377 
17:21562 
17:21563 
17:21033 
17:21921 
17:22009 
17:21561 
17:22584 
17:21922 


17:22469 


17:22429 
17:23170 
17:22427 
17:22428 
17:23048 
17:22084 
17:21954 
17:22747 
17:22471 
17:23126 
17:21612 
17:22397 
17:22383 
17:22406 


17:22430 
17:21651 


17:21701 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


See SLAC-PUB-5550 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See SSCL-Preprint-58 

See SSCL-Preprint—41 

See SSCL-Preprint-92 


See SLAC-PUB-5785 
OSTI; NTIS; GPO Dep. 


See DOE/PC/90274-T14 
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Order 
Number 


DE92013546 
DE92013545 
DE92013551 
DE92013542 
DE92013541 


DE92013540 
DE92013539 
DE92013537 
DE92013536 
DE92013535 
DE92013534 
DE92013533 
DE92013532 
DE92013531 
DE92013530 
DE92013529 
DE92013528 
DE92013526 
DE92013435 


DE92013431 


DE92013430 
DE92013944 
DE92013429 


DE92013428 
DE92013240 
DE92015210 
DE92015208 
DE92015207 
DE92015204 
DE92015279 
DE92015243 
DE92015148 
DE92015147 
DE92015142 
DE92015241 
DE92015275 
DE92015249 
DE92007435 
DE92007434 
DE92008440 
DE92008489 
DE92008480 
DE92007714 
DE92011238 
DE9201 1364 


DE92530301 


DE92014506 
DE92014483 
DE92014422 
DE92014482 
DE92014504 
DE92014137 
DE92014436 
DE92014480 
DE92014481 
DE92014375 


DE92014435 
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MHD-ITC- 


Distribution 
Category 


MF-910 
MF-412 
MF-706 
MF-910 
MF-700; 
MF-721 
MF-705 
MF-705 
MF-940 
MF-311 
MF-414 
MF-940 
MF-413 
MF-414 
MF-700 
MF-412 
MF-251 
MF-741 
MF-900 
MF-700; 
MF-706 
MF-711; 
MF-721 
MF-528 
MF-902 
MF-905; 
MF-900 
MF-906 
MF-706 
MF-741 
MF-910 
MF-404 
MF-366 
MF-910 
MF-412 
MF-528 
MF-704 
MF-700 
MF-700 
MF-413 


MF-731 
MF-814 
MF-406 
MF-408 
MF-731 
MF-902 
MF-904 


747 





MHSMP-— 


Report 


Number 


MHSMP- 
92-01 
MIT-GEM-DM- 
01 
MLM- 
3739 
3742 
3743 
3744(OP) 
3746 
3747 
3748 
MR- 
90-273 
91-374R 
MZ-TH- 
91-34 
NAL-TM- 
636 
638 
NAL-TR- 
1094 
1096 
1097 
1104 
1107 
1108 
1109T 
1110T 
1114 
1116 
NDP- 
042 
NEDO-OS- 
9101 
NELDK- 
837 
838 
839 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
NELIRD- 
91-17 
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Abstract 
Number 


17:21786 
17:22472 


17:22519 
17:22510 
17:22484 
17:22036 
17:21838 
17:22058 
17:23407 


17:21039 
17:21040 


17:23034 


17:22939 
17:22493 


17:23408 
17:21925 
17:22046 
17:21787 
17:21770 
17:22047 
17:22048 
17:21771 
17:22037 
17:22049 


17:22587 
17:21652 


17:21893 
17:21613 
17:21788 
17:21641 

17:21800 
17:22067 
17:22069 
17:22070 
17:22071 

17:22072 
17:21234 
17:21754 
17:21774 
17:22902 
17:21310 
17:21755 
17:21756 
17:21614 
17:22903 
17:22904 
17:21801 

17:21290 
17:21306 
17:21307 
17:21308 
17:21267 
17:21170 
17:21789 
17:22073 
17:21649 
17:21708 
17:21757 
17:20921 


17:21285 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DESY-92-019 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See ORNL/CDIAC-50 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


See ETSU-WN-5122 


mim 


nm mmmmmmm 


88 8888888 


Order 
Number 


DE92014076 
DE92013875 


DE92014075 
DE92014079 
DE92014381 
DE92014129 
DE92014382 
DE92014383 
DE92015165 


DE92013083 
DE92013126 


DE92526014 
DE92526015 


DE92526016 
DE92526017 
DE92526018 
DE92526019 
DE92526020 
DE92526022 
DE92526021 
DE92526023 
DE92526024 
DE92526025 


DE92526291 


DE92629008 
DE92518834 
DE92518830 
DE92518886 
DE92518831 

DE92518825 
DE92518826 
DE92518827 
DE92518828 
DE92518829 
DE92518878 
DE92518884 
DE92518817 
DE92518871 

DE92518883 
DE92518816 
DE92518866 
DE92518868 
DE92518879 
DE92518864 
DE92518818 
DE92518819 
DE92518865 
DE92518869 
DE92518870 
DE92518813 
DE92518893 
DE92518889 
DE92518888 
DE92518892 
DE92518891 
DE92518890 
DE92518885 


Distribution 
Category 


PC-602 
MF-420 


PC-706 
PC-704 
PC-706 
MF-706 
PC-700 
PC-713 
PC-705 


MF-702 
MF-702 





NUREG/CR- 


Abstract Source of Distribution 
Number Availability 


Category 


17:23390 See ESTSC/NRC/R-000024IPCAT0O 
17:23367 See ESTSC—0004251036000 
17:23368 See ESTSC—000426CY00000 
17:23369 See ESTSC—000426MNFRMOO 
17:23364 See ESTSC—0004091036000 
17:23360 See ESTSC—000324C760000 
17:23363 See ESTSC—0003811356500 
17:23359 See ESTSC—000164D0VAX00 
17:23358 See ESTSC—000139CY00100 
17:23366 See ESTSC—0004231037000 
17:23362 See ESTSC—000379D881000 


17:20854 OSTI; NTIS; GPO Dep. 


— 


DE92001046 PC-122; 

PC-125 
DE92001040 PC-125 
DE92001047 PC-122 


570 17:20896  OSTI; NTIS; GPO Dep. 
17:20893 OSTI; NTIS; GPO Dep. 


-~ + 


NREL/CP- 
413-4845 17:21200  OSTI; NTIS; GPO Dep. 

NREL/TP- 
253-4252 17:21291  OSTI; NTIS; GPO Dep. 
253-4275 17:21201  OSTI; NTIS; GPO Dep. 
253-4276 17:21202  OSTI; NTIS; GPO Dep. 
253-4277 17:21203  OSTI; NTIS; GPO Dep. 
253-4278 17:21204  OSTI; NTIS; GPO Dep. 
253-4279 17:21607  OSTI; NTIS; GPO Dep. 
253-4280 17:21605  OSTI; NTIS; GPO Dep. 
253-4281 17:21217 OSTI; NTIS;G 


«A 


DES92001243 MF-270 


DE92001209 MF-261 
DE91002140 MF-248 
DE91002141 MF-248 
DE91002142 MF-248 
DE91002143 MF-248 
DE91002144 MF-202 
DE91002145 MF-201 
DE91002146 MF-233; 

MF-234 
DE91002147 MF-234 
DE92010574 MF-261 
DE92010570 MF-234 
DE92001220 MF-350 
DE92001248 MF-270 
DES2010581 MF-271 
DE92001237 MF-273 
DES2010564 MF-273 
DE92010584 MF-273 
DE92010569 MF-334 
DE92010575 MF-233 
DE92010565 MF-233 
DE92010568 MF-350 
DE92010566 MF-234 
DE92010567 MF-234 
DE92001245 MF-261 


we wk ek tk otk ot ot 


253-4282 17:21839 OSTI; NTIS; G 
257-4099 17:21292 OSTI; NTIS;G 
257-4146 17:21244 OSTI; NTIS;G 
261-4706 17:21758 OSTI; NTIS;G 
410-4724 17:21205 OSTI; NTIS;G 
412-4796 17:21690 OSTI; NTIS;G 
413-4791 17:21206 OSTI; NTIS;G 
413-4873 17:21207 OSTI; NTIS; 
413-4906 17:21208 OSTI; NTIS; 
431-4831 17:21165 OSTI; NTIS; 
432-4734 17:21235 OSTI; NTIS; 
432-4799 17:21236 OSTI; NTIS; 
432-4827 17:21245 OSTI; NTIS;G 
441-4800 17:21246 OSTI; NTIS; GPO Dep. 
441-4801 17:21247 OSTI; NTIS; GPO Dep. 
442-4822 17:21298 OSTI; NTIS; GPO Dep. 
NUKEM-FuE- 


8388 3 
SSSSSSTTTTTTE 8 


Q2HDODD 


8350000000 
S88SSSSSSSSSS888 Seseeese & 8B 8 


MMMM MMMM MMMM mMmmMmmme om mm om 


a ee ee ee ee ee 


17:21403 OSTI; NTIS (US Sales Only); INIS DE92528531 


0040-Vol.16-No.1 
0386-DIGEST-6-Rev.2 
0540-Vol.14-No.3 
0750-Vol.34-index2 
0936-Vol.11-No.1 
0940-Vol.11-No.1 
1350-Vol.4 


NUREG/CP- 


0119-Vol.1 
0119-Vol.2 
0119-Vol.3 


NUREG/CR- 


4219-Vol.8-No.2 
4469-Vol.12 
4753-Vol.5 

5114 

5604-Vol.1 
5604-Vol.3 

5744 

5745 

5858 

5870 


17:21393 
17:21394 
17:21395 
17:21396 
17:21397 
17:21398 
17:21399 


17:21564 
17:21565 
17:21566 


17:21439 
17:21567 
17:22912 
17:21400 
17:21568 
17:21569 
17:21570 
17:21571 
17:22730 
17:21440 


OSTI; GPO; INIS; NTIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


T1I92014986 
7192014987 
7192014511 
7192011121 
7192014451 
7192014876 
7192014004 


7192013798 
7192014250 
T192013942 


7192013761 
7192013739 
7192014242 
7192014149 
Ti92013992 
TI92013990 
7192013753 
7192013735 
Ti92014808 
TI92014993 
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NUREG/GR- 


Report 
Number 


NUREG/GR- 
0006-Draft 

NUREG/A- 
0045 


0046 


0062 
0063 
0064 
0065 


0066 


0068 
0072 
0073 


0075 


0077 


0078 
0079 
0082 


0084 
0086 


0087 
OCS/EIS/EA/MMS-— 
92-0004-Vis. 


92-0004-Vol.1 


92-0004-Vol.2 


92-0004-Vol.3 


Olrs- 

454 

458 

460 

462 

470 

474 
OPS-RMT- 

900200 
ORAU- 

90/C-32 
ORNL- 

5198-Ed.12 

6669 


750 ERA Vol. 17, No. 8 


Abstract 
Number 
17:23409 


17:21572 


17:21573 


17:21574 
17:21575 


17:21576 
17:21577 


17:21578 
17:21579 
17:21580 
17:21581 


17:21582 


17:21583 
17:21584 
17:21585 
17:21586 
17:21587 


17:21588 


17:21589 
17:21590 
17:21591 


17:21350 
17:21592 
17:21593 
17:20900 


17:21671 


17:21672 


17:21673 


17:23012 
17:23013 
17:23036 
17:23014 
17:23057 
17:23038 


17:22659 
17:22856 


17:21776 
17:22020 


Source of 
Availability 


OSTI; NTIS; GPO 


OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 


OST}; Minerals Management Service, 381 Elden 


Street, Herndon, VA 22070 

OSTI; US Dept. of the Interior, Minerals Man- 
agement Service, 381 Elden Street, 
Herndon, VA 22070 


OSTI; Minerals Management Service, 381 Elden 


St., Herndon, VA 22070 

OSTI; U.S. Department of the Interior, Minerals 
Management Service, 381 Elden Street, 
Herndon, VA 22070 


See DOE/ER/40224—190 
See DOE/ER/40224—194 
See DOE/ER/40224—196 
See DOE/ER/40224—198 
See DOE/ER/40224-205 
See DOE/ER/40637-4 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See ORNL-6710 
OSTI; NTIS; GPO Dep. 


Order 
Number 
7192015823 


7192014249 


7192014024 


T192013894 
7192014235 


7192013817 
T192014255 


TI92013893 
7192014221 
T1I92014290 
7192014254 


T192014260 


7192014447 
T192013943 
7192014015 
7192014228 
T1I92014259 


7192013454 


7192014222 
7192014120 
T192014029 


T192013620 
7192014144 


7192014291 
7192013635 


T192013636 


T192013637 


7192014130 


DE92013271 
DE92014593 


DE92014939 


MF-702 


MF-607 


MF-401 





Report 
Number 


6689 

6704 

6706 

6710 

6711 
ORNL/CDIAC-— 


50 
ORNL/CON- 

324 

338 

344 

345 

346 


Abstract 
Number 


17:22916 
17:21775 
17:22533 
17:21776 
17:21654 


17:22587 


17:21663 
17:21759 
17:21683 
17:21684 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


oD 
v 
88 


mmiminm mn 
ot ot od ot 


Order 
Number 


DE92014907 
DE92014940 
DE92014914 
DE92014928 
DE92014934 


DE92014920 


DE92014917 
DE92014938 
DE92014918 
DE92014924 


mmmimim m 
as st st 


17:21685 OSTI; NTIS; GPO Dep. DE92014816 


ORNUV/ENG/TM- 
38 


88888 8 8888s 


17:22059 OSTI; NTIS; GPO Dep. 


= 


DE92014919 
ORNUVER- 


116 17:21042 OSTI; NTIS; GPO Dep. DE92013478 


24 17:21041 OSTI; NTIS; INIS; GPO Dep. 


47 17:21121 OSTI; NTIS; INIS; GPO Dep. 
ORNL/ER/Sub- 


91-UB147/5 17:21043 OSTI; NTIS; GPO Dep. 


DE92012588 
DE92013135 


mmm im 
—_~ —_ 


— 


DE92013303 
17:22520 OSTI; NTIS; GPO Dep. 


— 


DE92014471 


86-17498/1 
86-91346/02 
86-97393/7 
87-91345 
90-SB688/1 


ORNL/TM- 


11232 
11829 
11887 
11927 
11946 
12011 
12040 
12050 
12059 


17:21655 
17:21955 
17:21646 


17:21760 
17:21840 
17:20949 
17:21602 
17:21894 


17:20950 
17:21141 
17:21841 
17:21044 
17:21842 
17:21510 
17:20930 
17:23410 
17:23411 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI: NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


—~ st 


ee) 


DE92014915 
DE92015169 
DE92014932 


DE92014933 
DE92013897 
DE92014603 
DE92014747 
DE92014815 


DE92014923 
DE92014927 
DE92014941 
DE92014926 
DE92014921 
DE92014084 
DE92014472 
DE92014071 
DE92014814 


mmmmmmmmmm mmm mmm om m 
essssesses sess 888 8 8 88 8 


ee ee ee ee ee 


12077 17:21358 | OSTI; NTIS; INIS; GPO Dep. DE92014909 


12093 17:22498  OSTI; NTIS (US Sales Only); GPO Dep. 
9593/Vol.8-No.2 17:21439 See NUREG/CR—4219-Vol.8-No.2 
ORNL/tr- 
91/30 17:22050  OSTI; NTIS; GPO Dep. 
91/33 17:22051  OSTI; NTIS; GPO Dep. 
91/34 17:22052  OSTI; NTIS; GPO Dep. 
PFC/RR- 
91-14 17:23252 See DOE/ET/51013-295 
91-15 17:22472 See MIT-GEM-DM-01 
PNL- 
4305 17:20936  OSTI; NTIS; GPO Dep. 
5711-Vol.12 17:21567 See NUREG/CR-4469-Vol.12 
6450-53-HEDR 17:22857  OSTI; NTIS; GPO Dep. 
6450-54-HEDR 17:22858  OSTI; NTIS; GPO Dep. 
7205 17:20951  OSTI; NTIS; INIS; GPO Dep. 
7227-HEDR 17:22859  OSTI; NTIS; INIS; GPO Dep. 
7986 17:22730 See NUREG/CR-5858 
8014 17:21045  OSTI; NTIS; GPO Dep. 
8015 17:21790  OSTI; NTIS; GPO Dep. 
8043 17:22809  OSTI; NTIS; INIS; GPO Dep. 
8044 17:21647  OSTI; NTIS; INIS; GPO Dep. 
8045 17:21046  OSTI; NTIS; GPO Dep. 
8050 17:21648 | OSTI; NTIS; GPO Dep. 
17:21440 See NUREG/CR-5870 


m 
8 


DE92014604 


DE92014522 
DE92014524 
DE92014523 


mmm 
888 


— 


S8ssse 8888 8 


DE92014058 MF-526 


DE92013975 MF-707 
DE92015047 MF-607 
DE92014066 MF-820 
DE92013305 MF-707 


—_ = st ot 


DE92014599 MF-902 
DE92013993 MF-310 
DE92013996 MF-220 
DE92013995 MF-220 
DE92013598 MF-401 
DE92013994 MF-220 


mmmmmnm mmmm m 


oe ee 
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PNL- 


Report 
Number 


8059 
8068 
8071-HEDR 
8075 
8086 
8089 
8093-HEDR 
8098 
8099 
8100-Vol.1 
8100-Vol.2 
8115 
PNL-SA- 
16752 
19259 
19649 
19683 
19814 
19820 
19889 
19999 
20021-HEDR 
20128 
20164 
20228 
20341 
20350 
20408 
20503 
20605 
20705 
20714 
20771 
20849 
20854 
20924 
POEF/ER- 
4533 
PPPL- 
2843 
2844 
2845 
PPPL-CFP- 
2602 
2603 
2608 
PSc- 
16 
PWR/HTWG/P- 
(87)562 
(88)629(Rev) 
(89)708 
89-689 
QAP-X- 
91-ENGR-007 
RAE- 
8511-4 
RAL- 
92-001 
92-008 
RCM 
01291 
01691 
RFP- 
4489 
4547 
4571 
4578 
RISO-M- 
2898 
2924 
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Abstract 
Number 


17:21047 
17:22660 
17:22860 
17:21122 
17:22588 
17:21048 
17:22861 
17:21956 
17:21957 
17:22499 
17:22500 
17:23288 


17:22913 
17:22473 
17:21802 
17:23274 
17:21049 
17:21926 
17:21895 
17:22053 
17:22862 
17:21050 
17:21927 
17:23305 
17:21928 
17:21843 
17:21051 
17:22474 
17:21052 
17:22661 
17:21603 
17:21606 
17:23412 
17:21896 
17:21761 


17:21123 


17:23239 
17:23240 
17:23275 


17:23276 
17:23241 
17:23277 


17:22378 


17:21577 
17:21580 
17:21581 
17:21576 


17:21043 
17:21053 


17:23049 
17:21762 


17:22021 
17:22010 


17:21124 
17:21125 
17:23306 
17:21094 


17:21266 
17:21294 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS 


See NUREG/IA-0061 
See NUREG/IA-0064 
See NUREG/IA—0065 
See NUREG/IA-0060 


See ORNL/ER/Sub-91-UB147/5 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
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Order 
Number 


DE92014601 
DE92013742 
DE92013273 
DE92014240 
DE92014241 
DE92014602 
DE92014459 
DE92013759 
DE92014072 
DE92013727 
DE92013903 
DE92014600 


DE92006722 
DE92015093 
DE92012602 
DE92014703 
DE92012332 
DE92012333 
DE92014266 
DE92012337 
DE92012335 
DE92012336 
DE92014261 
DE92012334 
DE92014700 
DE92013504 
DE92012338 
DE92013455 
DE92012330 
DE92012340 
DE92012341 
DE92012339 
DE92015255 
DE92014702 
DE92015095 


DE92013018 


DE92015163 
DE92015164 
DE92015162 


DE92012672 
DE92012673 
DE92012674 


DE92526947 


DE92013215 


DE92630286 
DE92524646 


DE92521259 
DE92521258 


DE92013898 
DE92013397 
DE92013399 
DE92014395 


DE92518823 
DE92518875 


Distribution 
Category 


MF-602 
MF-602 
MF-707 
MF-600 
MF-602 
MF-721 
MF-767 
MF-940 
MF-940 


MF-607 


MF-403 
MF-507 
MF-920 
MF-423 
MF-721 
MF-904 
MF-404 
MF-510 
MF-502 
MF-811 
MF-404 
MF-900 
MF-904 
MF-404 
MF-510 
MF-507 
MF-510 
MF-510 
MF-220 
MF-202 
MF-900 
MF-404 
MF-350 


MF-902 


PC-247 
PC-426 
PC-420 


MF-420 
MF-420 
MF-420 





Report 
Number 


2937 
2945 


RISO-R- 


598 
600 
602 
608 
610 
614 
618 


RT/AMB- 


90-24 
90-33 
90-34 


SAND- 


87-2777 

90-2749 

90-3236C 
91-0980 

91-1015C 
91-1615C 
91-1869 

91-2247 

91-2273C 
91-2346C 
91-2371C 
91-2400C 
91-2474C 
91-2484C 
91-2488 

91-2506C 
91-2532 

91-2537C 
91-2539C 
91-2689C 
91-2697C 
91-2786C 
91-2787C 
91-2789C 
91-2801C 
91-2823C 
91-2829C 


91-2833 
92-0021C 


92-0081C 
92-0083C 
92-0102C 
92-0128C 
92-0166 

92-0195C 
92-0222 

92-0321 

92-0330C 
92-0361C 
92-0362C 
92-0364C 
92-0385 

92-0386C 
92-0388 

92-0409C 
92-0429C 
92-0458C 
92-0550 

92-0568C 
92-0599C 
92-0603C 
92-0637C 
92-0770C 
92-0819C 


Abstract 
Number 


17:22589 
17:21295 


17:20811 
17:22074 
17:22075 
17:21844 
17:23156 
17:21656 
17:22054 


17:22818 
17:22554 
17:21793 


17:21054 
17:21055 
17:22038 
17:20855 
17:21845 
17:23192 
17:21056 
17:21057 
17:22009 
17:21615 
17:21929 
17:22205 
17:22965 
17:23278 
17:22521 
17:23279 
17:23157 
17:23280 
17:21930 
17:21143 
17:22475 
17:22931 
17:23158 
17:21193 
17:21218 
17:22501 
17:22522 


17:21457 
17:22039 


17:22511 
17:22502 
17:22085 
17:21897 
17:21594 
17:23281 
17:23282 
17:22086 
17:23413 
17:21058 
17:23414 
17:22914 
17:21237 
17:21931 
17:20772 
17:21059 
17:21932 
17:21126 
17:22206 
17:22503 
17:22966 
17:22494 
17:21060 
17:22142 
17:22967 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See ENEA-RT-AMB-90-24 
See ENEA-RT-AMB-90-33 
See ENEA-RT-AMB-90-34 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; G 

OSTI; NTIS; INIS; G 
See LA-UR-92-633 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


PO q 
PO h 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE925 18876 
DE92518824 


DE92518821 
DE92518873 
DE92518874 
DE92629017 
DE92630568 
DE92518822 
DE92518872 


DE92005385 
DE92015397 
DE91011223 
DE92013460 
DE92013684 
DE92014271 
DE92013780 
DE92013775 


DE92013669 
DE92013660 
DE92015043 
DE92015044 
DE92013983 
DE92013773 
DE92015007 
DE92014044 
DES2013424 
DE92015046 
DE92013984 
DE92014951 
DE92015041 
DE92014618 
DE92015039 
DE92014947 
DE92006802 
DE92013425 


DE92013782 
DE92014049 


DE92014616 
DE92010668 
DE92014289 
DE92015011 
DE92014062 
DE92013668 
DE92013649 
DE92013774 
DE9201 1656 
DE92014230 
DE9201 1663 
DE92013426 
DE92013776 
DES92014272 
DE92013769 
DE92013693 
DE92011151 
DE92013691 
DE92013701 
DE92013671 
DE92010402 
DE92010958 
DE92012625 
DE92015004 
DE92014620 
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MF-814 
MF-721 
MF-700 
MF-122 
MF-704 
MF-700 
MF-721 
MF-721 


MF-704 
MF-701 
MF-700 
MF-700 
MF-420 
MF-706 
MF-420 
MF-405 
MF-712 
MF-704 
MF-413 
MF-700 
MF-405 
MF-705 
MF-234 
MF-235 
MF-706 
MF-700; 
MF-706 
MF-523 
MF-706; 
MF-741 
MF-741 
MF-700 
MF-706 
MF-404 
MF-523 
MF-712 
PC-420 
MF-906 
MF-405 
MF-722 
MF-405 
MF-901 
MF-248 
MF-814 
MF-108 
MF-902 
MF-706 
MF-902 
MF-706 
MF-706 
MF-706 
MF-706 
MF-902 
MF-700 
MF-700 
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SAND- 























Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
92-0849C 17:21846 OSTI; NTIS; GPO Dep. E 1.99: DE92012633 MF-902 
92-0898 17:20915 OSTI; NTIS; GPO Dep. E 1.99: DE92015383 
92-0904C 17:20825 OSTI; NTIS; GPO Dep. E 1.99: DE92013670 MF-123 
92-0911 17:21657  OSTI; NTIS; GPO Dep. E 1.99: DE92015378 PC-700 
92-0919C 17:22504 OSTI; NTIS; GPO Dep. E 1.99: DE92013439 MF-706 
92-0959C 17:21127  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013663 MF-902 
92-1000C 17:22011 OSTI; NTIS; GPO Dep E 1.99: DE92013678 MF-904 
92-1023C 17:21139 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92015037 MF-700 
92-1047C 17:22379 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014621 MF-700 
92-1068C 17:21898 OSTI; NTIS; GPO Dep E 1.99: DE92015009 MF-404 
92-1072C 17:22040 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013662 MF-906 
92-1137C 17:22512 OSTI; NTIS; GPO Dep. E 1.99: DE92015033 MF-700 
92-1230C 17:23283  OSTI; NTIS; GPO Dep. E 1.99: DE92014954 MF-712 
92-8405C 17:22063 OSTI; NTIS; GPO Dep. E 1.99: DE92012147 MF-311 
92-8429C 17:22590 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013563 MF-902 
92-8442C 17:22968 OSTI; NTIS; GPO Dep. E 1.99: DE92008510 MF-406 
92-8462C 17:21933  OSTI; NTIS; GPO Dep. E 1.99: DE92012144 MF-401 
92-8463C 17:23139 OSTI; NTIS; GPO Dep. E 1.99: DE92012146 MF-401; 
MF-310 
92-8464C 17:22087 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92012254 MF-401; 
MF-411 
92-8503C 17:22505  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013567 MF-502 
92-8509C 17:22088 OSTI; NTIS; GPO Dep. E 1.99: DE92013564 MF-406 
SCPR-RM- 
10-1991 17:22591 OSTI; NTIS (US Sales Only); INIS DE92526829 
11-1991 17:22592 OSTI; NTIS (US Sales Only); INIS DE92530286 
spc- 
92-222 17:22432 See ANL-HEP-TR-92-20 
92-223 17:22433 See ANL-HEP-TR-92-22 
SLAC-PUB- 
5550 17:22429 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92015170 MF-414 
5718-Rev. 17:22207 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013767 MF-414 
5719 17:22476 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92007392 MF-414 
5720 17:23052 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013765 MF-414 
5774 17:22208 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013294 MF-414 
5785 17:22430 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014068 MF-414 
5798 17:23053  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013764 MF-414 
5807 17:22431 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014069 MF-414 
SR/AH- 
74 17:21473 See DPW-6032 
75 17:21474 See DPW-6052 
76 17:21825 See DPW-6053 
77 17:22031 See DPW-6057 
78 17:21826 See DPW-6063 
79 17:21475 See DPW-6078 
80 17:21476 See DPW-6106 
81 17:23301 See DPW-6109 
82 17:21477 See DPW-6117 
83 17:21478 See DPW-6118 
Bat 17:21443 See DPW-6119 
85 17:21827 See DPW-6165 
86 17:21828 See DPW-6189 
87 17:21829 See DPW-6199 
88 17:21444 See DPW-6204 
89 17:22517 See DPW-6223 
90 17:209382 See DPW-6231 
91 17:20833 See DPW-6289 
SRL-ATS— 
91-0261 17:20944 OSTI; NTIS (US Sales Only); GPO Dep. DE92010922 MF-701 
SSA-1991-TS— 
12 17:22863 OSTI; NTIS (US Sales Only); INIS DE92530270 
SSCL- 
516 17:22144 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014186 PC-414 
567 17:22209 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013468 MF-414 
SSCL-Preprint— 
101 17:22092 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92014898 MF-414 
102 17:22236 See FNAL/C—92/106 
110 17:22093 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013957 MF-414 
24 17:22380 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013961 MF-414 
26 17:22381 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013964 MF-414 
33 17:22382 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92013967 MF-414 
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Report 
Number 


35 
36 
41 
42 
43 
ad 
45 
47 
48 
49 
50 


or 
=_ 


IS HRS 


58 
59 
60 
66 
67 
68 
69 
71 
73 
77 
83 
at 
86 
87 
88 
91 
92 
93 
94 
98 
99 


STUK-B-TARO— 
23 
STUK-B-VALO- 


67 
68 


STUK-B-YTO— 


Abstract 
Number 


17:22145 
17:22477 
17:22383 
17:22384 
17:22385 
17:22386 
17:22387 
17:22388 
17:22389 
17:22390 
17:22391 
17:22392 
17:22393 
17:22394 
17:22395 
17:22396 


17:22397 


17:22398 
17:22399 
17:22400 
17:22401 
17:22402 
17:22403 
17:22478 
17:22235 
17:22404 
17:22146 
17:22147 
17:22148 
17:22405 
17:22149 
17:22150 
17:22406 
17:22407 
17:22408 
17:22409 
17:22410 


17:22151 
17:22094 


17:23298 
17:21116 
17:23299 
17:23300 
17:23297 


17:21359 
17:22810 
17:22662 
17:22879 
17:22880 


17:21061 
17:21062 


17:21401 
17:21330 
17:21331 


17:20856 
17:20857 


17:21195 


17:22435 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See FNAL/C-92/77 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See DOE/SSDC-—76-45/37 
See DOE/SSDC-76-45/38 
See DOE/SSDC-76-45/40 
See DOE/SSDC-—76-45/41 


See DOE/SSDC—76-45/8-Rev.1 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DOE/BC/14600-26 
See DOE/BC/14600-27 


See ENET-8900225/1 


See BNL-47340 


2 
8 
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Order 
Number 


DE92014895 
DE92015068 
DE92014902 
DE92013968 
DE92014894 
DE92013948 
DE92014893 
DE92014892 
DE92013949 
DE92014899 
DE92015067 
DE92013969 
DE92013952 
DE92014900 
DE92013960 
DE92013466 


DE92013467 


DE92014903 
DE92013954 
DE92014904 
DE92013963 
DE92013959 
DE92013958 
DE92014905 


DE92013469 
DE92013953 
DE92014896 
DE92013464 
DE92013955 
DE92013951 
DE92013962 
DE92013966 
DE92013965 
DE92013947 
DE92013956 
DE92013465 


DE92014757 
DE92014187 


DE92630064 
DE92629769 
DE92629616 
DE92629699 


DE92629788 


DE92630111 
DE92630112 


DE92630184 
DE92630024 
DE92630025 
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TSO- 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414; 
MF-406; 
MF-404 
MF-414; 
MF-404 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
PC-400 
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UCRL- 


Report 
Number 


UCRL- 
53929-90 
UCRL-CR- 
105263 
UCRL-ID- 
107268 
109106 
109203 
109810 
109906 
110062 
110121 
110176 
110240 
110241 
110284 
110294 
110314 
110395 
110438 
110643 
UCRL-JC— 
106504 


106676-Rev.1 


106747 
107065 
107321 
107626 
107795 
108024 
108341 
108512 
108513 


108523-Rev.1 


108636 
108669 
108744 
108770 
108771 
108819 
109018 
109064 
109152 
109226 


109293-Rev.1 


109448 
109458 
109599 
109601 
109624 


109724 
109730 
109758 
109805 
109835 
110033 
110098 
110135 
110138 
110177 
110287 
110295 
110302 
110439 
UCRL-LR- 
104540 


109404 
109806 
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Abstract 
Number 


17:22526 
17:22593 


17:21063 
17:22908 
17:21064 
17:22594 
17:22663 
17:22664 
17:22915 
17:22665 
17:23415 
17:23416 
17:23140 
17:23289 
17:23242 
17:22595 
17:23417 
17:20922 


17:21065 
17:21066 
17:20806 
17:21067 
17:20928 
17:22513 
17:23141 
17:22897 
17:20807 
17:23284 
17:23285 
17:22596 
17:22666 
17:23176 
17:21128 
17:20929 
17:22506 
17:22667 
17:21688 
17:21899 
17:22041 
17:23418 
17:21934 
17:22527 
17:23137 
17:23286 
17:23419 
17:21068 


17:22523 
17:21935 
17:22024 
17:21814 
17:22597 
17:23190 
17:22969 
17:21849 
17:23147 
17:23149 
17:22430 
17:22514 
17:22089 
17:23420 


17:22668 


17:22515 
17:22669 


Source of 


Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See SLAC-PUB-5785 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92014082 
DE92011918 


DE92014190 
DE92014839 
DE92013250 
DE92013254 
DE92013756 
DE92014090 
DE92014091 
DE92014188 
DE92013754 
DE92013752 
DE92014092 
DE92014094 
DE92014093 
DE92014189 
DE92013751 
DE92015174 


DE92013005 
DE92011765 
DE92013007 
DE92014885 
DE92013013 
DE92013979 
DE92013516 
DE92011974 
DE92014775 
DE92013448 
DE92014795 
DE92013514 
DE92014789 
DE92014779 
DE92012676 
DE92013003 
DE92014719 
DE9201 1446 
DE92014773 
DE92014780 
DE92014777 
DE92011966 
DE92014787 
DE92014806 
DE92014793 
DE92014796 
DE92013444 
DE92011652 


DE92014778 
DE92014786 
DE92011943 
DE92011968 
DE92011970 
DE92013441 
DE92012696 
DE92014788 
DE92013445 
DE92014783 


DE92014784 
DE92013515 
DE92013981 
DE92014318 


DE92014198 
DE92014836 


Distribution 
Category 


PC-500 
MF-702 


MF-702 
MF-607 
MF-721 
MF-402 
MF-702 
MF-702 
MF-702 
MF-706 
MF-705 
MF-705 
MF-700 
MF-700 
MF-712 
MF-402 
MF-410 
MF-406 


MF-721 
MF-721 
MF-117 
MF-814 
MF-123 
MF-706 
MF-712 
MF-607 
MF-101 
MF-414 
MF-712 
MF-402 
MF-702 
MF-712 
MF-700 
MF-123 
MF-700 
MF-702 
MF-101 
MF-704 
MF-706 
MF-705 
MF-704 
MF-742 
MF-700 
MF-712 
MF-705 
MF-703; 
MF-721 
MF-700 
MF-701 
MF-701 
MF-742 
MF-702 
MF-706 
MF-706 
MF-706 
MF-712 
MF-700 


MF-741 
MF-700 
MF-705 


PC-602; 
PC-603 
PC-741 
PC-707; 
PC-702 





110701 
UCRL-TT- 

108270 

108428 
UFIFT-HEP- 

91/26. 
UR- 

1232 
USGS/OFR- 

89-228 


USGS/WR- 
91-4166 
UTRC-R- 
958156-F 
UTSI- 
91-4 
91-06 


Abstract 
Number 


17:22516 


17:22065 
17:22524 
17:23421 
17:23422 


17:22090 
17:20945 


17:22997 
17:22997 


17:22670 


17:22630 
17:20719 


17:21693 
17:21694 


17:23250 


17:22671 
17:21069 
17:21070 
17:21071 
17:21072 
17:21073 
17:21074 
17:22598 


17:23307 
17:22486 


17:21129 
17:21075 
17:21076 
17:21130 


17:2 » 
17:2 1077 


17:21458 
17:21078 
17:23070 
17:21079 
17:21080 
17:22055 
17:21511 
17:21595 
17:23450 
17:21081 
17:21082 
17:21083 
17:21084 
17:21596 
17:21085 
17:22898 
17:21597 
17:21598 
17:22487 
17:21432 
17:22672 
17:21131 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See IC—91/383 
See IC—91/383 


OSTI; INIS; U.S. Geological Survey, Books and 
Open-File Reports, Box 25425, Federal Cen- 
ter, Denver, CO 80225 


See DOE/ID-22100 
See DOE/PC/89759-T8 


See DOE/ET/10815—172 
See DOE/ET/10815-174 


See DOE/ER/54095-2 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92013737 


DE92013977 
DE92013976 
DE92014906 
DE92014797 


DE92014739 
DE92014834 


7192013492 


DE92014220 
DE92014041 
DE92014219 
DES92014210 
DE92014218 
DE92014212 
DE91004544 
DE92013621 


DE92014213 
DE92014413 


DE92014215 
DE92012199 
DE92012301 
DE92012198 


DE92013462 
DE92013985 


DE91006031 
DE92013194 
DE92013212 
DE92013072 
DE92013116 
DE92008841 
DE92013196 
DE92013069 
DE92013098 
DE92013192 
DE92014346 
DE92013117 
DE92013173 
DE92013189 
DE92013181 
DE92013255 
DE92013093 
DE92014363 
DE92013971 
DE92013217 
DE92013095 
DE92013188 
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WSRC-MS- 


Distribution 
Category 
PC-741 


MF-705 
MF-705 
MF-405 
MF-405 


MF-506 
MF-701 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-630 


MF-707 
MF-901; 
MF-902 


MF-702 
MF-902 
MF-902 
MF-902 


MF-721 


MF-506 
MF-721 
MF-701 
MF-721 
MF-701 


MF-706 
MF-705 
MF-705 
MF-721 
MF-721 
MF-701 
MF-721 
MF-702 
MF-721 
MF-702 
MF-706 
MF-706 
MF-706 
MF-706 
MF-702 
MF-702 


757 





WSRC-MS- 


Report Abstract Source of 
Number Number Availability 


9 
3 


Order Distribution 
Number Category 


g 


92-136 
92-137-Del. 
92-142 
92-143 
WSRC-RP- 
89-994 
91-0585 
91-1054-Rev.1 
91-1244 
91-830 
92-186 
WSRC-TR- 
90-251 
91-427 
91-444 
91-474-1 
91-512 
91-567 
92-24 


89-TN526V 
92-99928C/1 
92-VJ785V/1 
92-VJ785V/2 
92-VJ785V/3 
Y/wP- 
0014-Abst. 
YCTP-N— 
25-90 
YD- 
4745 
YJT- 
91-20 
91-21 
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17:21132 
17:21133 
17:21095 
17:21086 


17:21087 
17:22673 
17:21089 
17:22731 
17:21088 
17:21459 


17:20946 
17:21599 
17:21134 
17:22905 
17:21441 
17:21791 
17:21512 


17:21933 
17:23034 
17:22022 
17:22479 


17:21513 
17:21391 


17:21090 
17:21090 
17:22042 
17:22043 
17:22044 
17:20901 
17:22045 


17:21090 
17:22675 
17:22676 
17:22677 
17:22678 
17:21092 
17:23089 
17:21629 


17:22674 
17:21091 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST]; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


See SAND-92-8462C 

See DESY-92-019 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
PO Dep 


OSTI; NTIS (US Sales Only); G 


OSTI; NTIS; GPO Dep. 
See Y/EN-4417/R2 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See Y/EN-4417/R2 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See CONF-9010306-2 

See ETSU-GEN-2013 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


— ak od ot 


MmmmMmmMmnmm mMmmMmmm mmmm 
Se ee ee 


eeseeses 888888 888s 


_ to ot 


mmmmmnm mmm im 
88888 8 88 8 


-a Zt tt —_ | A ot 


mm mmmm 
8 8888 


+ 


DE92013187 
DE92013926 
DE92013358 
DE92013986 


DE92014344 
DE92014365 
DE92013368 
DE92013118 
DE92013197 
DE92014364 


DE92013089 
DE92014361 
DE92013216 
DE92014237 
DE92015330 
DE92013243 
DE92013978 


DE91623343 
DE9201 1886 


DE92008421 
DE92013238 


DE92013934 


DE92013936 
DE92013937 
DE92013935 
DE92014148 
DE92013941 


DE92013933 
DE92013938 
DE92013940 
DE92013939 


DE92007586 


DE92627874 
DE92628343 


MF-702 
MF-702 
MF-706 
MF-721 


MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 


MF-701 
MF-706 
MF-701 
MF-702 
MF-706 
MF-701 
MF-702 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE90012059 
DE91002140 
DE91002141 
DE91002142 
DE91002143 
DE91002144 
DE91002145 
DE91002146 
DE91002147 
DE91004544 
DE91006031 
DE91006597 
DE91011223 
DE91011861 
DE91014078 
DE91623343 
DE92001040 
DE92001041 
DE92001042 
DE92001043 
DE92001044 
DE92001045 
DE92001046 
DE92001047 
DE92001133 
DE92001134 
DE92001149 
DE92001150 
DE92001209 
DE92001217 
DE92001220 
DE92001224 
DE92001237 
DE92001243 
DE92001245 
DE92001248 
DE92001252 
DE92001262 
DE92001263 
DE92001264 
DE92001277 
DE92001352 
DE92001363 
DE92001367 
DE92004578 
DE92005051 
DE92005385 
DE92006722 
DE92006768 
DE92006802 
DE92007392 
DE92007434 
DE92007435 
DE92007533 
DE92007586 
DE92007714 
DE92008175 
DE920081 76 
DE92008177 
DE92008178 
DE92008179 


Report No. 


LA-UR-90-1833 
NREL/TP-253-4275 
NREL/TP-253-4276 
NREL/TP-253-4277 
NREL/TP-253-4278 
NREL/TP-253-4279 
NREL/TP-253-4280 
NREL/TP-253-4281 
NREL/TP-253-4282 
WHC-EP-0475-Rev.0 
WSRC-MS-—90-257 
ANL-HEP-CP-90-97 
SAND-90-3236C 
DOE/ER/40374—48 
FNAL/C—91/140 
Windscale-Trans—1184 
NIPER-570 
DOE/MC/26031-6 
DOE/MC/26253-7 
DOE/BC/14600—26 
DOE/BC/14600—27 
DOE/BC/14448-9 
NIPER-557 
NIPER-582 
DOE/MC/21032-3052 
DOE/METC—92/0275 
DOE/MC/23174—3068 
DOE/MC/24266-3069-Vol.1 
NREL/TP-253-4252 
DOE/CH/10093—132 
NREL/TP-261-4706 
DOE/CH/10093—79 
NREL/TP-413-4791 
NREL/CP-4 13-4845 
NREL/TP-442-4822 
NREL/TP-410-4724 
DOE/MC/24266-3069-Vol.3 
DOE/MC/24268-3076 
DOE/MC/24268-3077 
DOE/MC/24268-3078 
DOE/NBM-92001277 
INIS-SU-302/A 
INIS-SU-310/A 
INIS-SU-316/A 
LA-UR-91-4108 
LA-UR-91-4095 
SAND-87-2777 
PNL-SA-16752 
CONF-920801—1 
SAND-—91-2823C 
SLAC-PUB-5719 
LA-UR-92-204 
LA-UR-92-203 
FEMA-218 
Y/WP-0014-Abst. 
LA-UR-92-79 
DOE/CE/40543-10 
DOE/CE/40543-8.2 
DOE/CE/40543-8.1 
DOE/CE/40543-1.3 
DOE/CE/40543-8.3 


Order No. 


DE92008421 
DE92008440 
DE92008480 
DE92008489 
DE92008510 
DE92008841 
DE92009004 
DE92009764 
DE92010402 
DE92010543 
DE92010564 
DE92010565 
DE92010566 
DE92010567 
DE92010568 
DE92010569 
DE92010570 
DE92010574 
DE92010575 
DE92010581 
DE92010584 
DE92010646 
DE92010668 
DE92010922 
DE92010958 
DE9201 1038 
DE92011039 
DE92011049 
DE92011050 
DE92011106 
DE92011151 
DE92011238 
DE92011364 
DE92011446 
DE9201 1506 
DE92011549 
DE9201 1592 
DE92011652 
DE92011656 
DE9201 1663 
DE9201 1666 
DE92011667 
DE92011689 
DE92011755 
DE92011757 
DE92011765 
DE9201 1835 
DE92011886 
DE92011918 
DE92011943 
DE9201 1966 
DE9201 1968 
DE92011970 
DE92011974 
DE92012144 
DE92012146 
DE92012147 
DE92012154 
DE92012180 
DE92012198 
DE92012199 


Report No. 


Y/DZ-852 
LA-UR-92-537 
LA-UR-92-633 
LA-UR-92-601 
SAND-92-8442C 
WSRC-MS-91-377 
CONF-920819—1 
DOE/PC/89883—36 
SAND-92-0599C 
CONF-920851-2 
NREL/TP-413-4873 
NREL/TP-432-4799 
NREL/TP-441-4800 
NREL/TP-441 -4801 
NREL/TP-432-4827 
NREL/TP-431-4831 
NREL/TP-257-4146 
NREL/TP-257-4099 
NREL/TP-432-4734 
NREL/TP-412-4796 
NREL/TP-413-4906 
CONF-920819—4 
SAND-92-0083C 
SRL-ATS—91 -0261 
SAND-92-0603C 
CONF-920819-9 
CONF-920819—10 
CONF-920819-7 
CONF-920819-6 
CONF-920819-8 
SAND-—92-0429C 
LA-UR-92-808 
LA-UR-92-898 
UCRL-JC—108819 
DOE/PC/88942—12 
CONF-9201 102—Absts. 
DOE/ID/12707-T1 
UCRL-JC—1 09624 
SAND-—92-0330C 
SAND-92-0362C 
CONF-920819—14 
CONF-920819-13 


CONF-920819—15-Extd.Abst. 


DOE/METC/C—92/7014 
DOE/METC/C—92/7012 
UCRL-JC—106676-Rev.1 
ANL/CP-75738 
Y/DW-1139 
UCRL-CR-105263 
UCRL-JC—1 09758 
UCRL-JC—1 09226 
UCRL-JC—109805 
UCRL-JC—1 09835 
UCRL-JC—1 08024 
SAND-—92-8462C 
SAND-92-8463C 
SAND-—92-8405C 
IS-M-685 

DOE/RL-91 -45 
WHC-SA-1511 
WHC-SA-1364 


Order No. 


DE92012223 
DE92012254 
DE92012264 
DE92012301 
DE92012330 
DE92012332 
DE92012333 
DE92012334 
DE92012335 
DE92012336 
DE92012337 
DE92012338 
DE92012339 
DE92012340 
DE92012341 
DE92012385 
DE92012516 
DE92012517 
DE92012518 
DE92012544 
DE92012546 
DE92012548 
DE92012549 
DE92012575 
DE92012588 
DE92012599 
DE92012602 
DE92012625 
DE92012633 
DE92012636 
DE92012659 
DE92012672 
DE92012673 
DE92012674 
DE92012676 
DE92012693 
DE92012696 
DE92012700 
DE92013003 
DE92013005 
DE92013007 
DE92013012 
DE92013013 
DE92013018 
DE92013020 
DE92013021 
DE92013022 
DE92013023 
DE92013036 
DE92013037 
DE92013038 
DE92013042 
DE92013043 
DE92013044 
DE92013045 
DE92013046 
DE92013047 
DE92013049 
DE92013052 
DE92013053 
DE92013061 


Report No. 


EGG-WTD-9870-Rev.1 
SAND-92-8464C 
DOE/PC/90038-T1 
WHC-SA-1456 
PNL-SA-20605 
PNL-SA-19814 
PNL-SA-19820 
PNL-SA-20228 
PNL-SA-20021-HEDR 
PNL-SA-20128 
PNL-SA-19999 
PNL-SA-20408 
PNL-SA-20771 
PNL-SA-20705 
PNL-SA-20714 
DOE/EA-0444 
BNL-NUREG-47383 
BNL-NUREG-47397 
BNL-47382 
DOE/MC/26268-92/C0013 
DOE/MC/26268-92/C0011 
IS-T-1603 
IS-T-1556 
DOE/ER/13571-T1 
ORNU/ER-24 
DOE/EA-0603 
PNL-SA-19649 
SAND-92-0637C 
SAND-—92-0849C 
DOE/EA-0564 
DOE/PC/89807—-T6 
PPPL-CFP—2602 
PPPL-CFP-2603 
PPPL-CFP-2608 
UCRL-JC—108744 
IS-M-703 
UCRL-JC—1 10098 
DOE/PC/79798-T18 
UCRL-JC—1 08770 
UCRL-JC—106504 
UCRL-JC—106747 
BNL-47211 
UCRL-JC—107321 
POEF/ER-4533 
FNAL/C—91/295-A 
FNAL/C—92/41-A 
FNAL/C—92/72-A 
FNAL/C—92/88-A 
BNL-47370 
BNL-47418 
BNL-47452 
ANL/CP-75293 
ANL/CP-—75702 
ANL/CP-—73256 
ANL/CP-—75720 
ANL/CP-75432 
ANLUCP-75431 
ANL/CP-73412 
ANL/CP-—74590 
ANL/CP-75372 
ANL-HEP-CP-92-23 
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DE92013063 


Order No. 


DE92013063 
DE92013066 
DE92013069 
DE92013072 
DE92013083 
DE92013089 
DE92013093 
DE92013095 
DE92013098 
DE92013116 
DE92013117 
DE92013118 
DE92013126 
DE92013135 
DE92013151 

DE92013173 

DE92013181 

DE92013187 
DE92013188 
DE92013189 
DE92013192 
DE92013194 

DE92013196 
DE92013197 

DE92013201 

DE92013212 

DE92013215 

DE92013216 

DE92013217 
DE92013223 

DE92013229 

DE92013230 

DE92013233 

DE92013234 

DE92013238 

DE92013240 

DE92013241 

DE92013242 

DE92013243 

DE92013250 

DE92013254 

DE92013255 

DE92013271 

DE92013273 

DE92013276 
DE92013277 
DE92013278 
DE92013282 
DE92013294 
DE92013303 
DE92013305 
DE92013308 
DE92013314 
DE92013315 
DE92013316 
DE92013317 
DE92013318 
DE92013319 
DE92013320 
DE92013321 

DE92013329 
DE92013330 
DE92013331 

DE92013333 
DE92013334 
DE92013341 

DE92013342 
DE92013343 
DE92013344 
DE92013348 
DE92013349 
DE92013356 


760 


Report No. 


ANL/CP-75832 
CONF-910529— 
WSRC-MS-91-413 
WSRC-MS-91-355 
MR-90-273 
WSRC-TR-90-251 
WSRC-MS-92-105 
WSRC-MS-—92-134 
WSRC-MS-91-439 
WSRC-MS-91-375 
WSRC-MS-91-529 
WSRC-RP-91-1244 
MR-91-374R 
ORNL/ER-47 
DOE/MC/26268-92/C0010 
WSRC-MS-92-015 
WSRC-MS-92-070-Rev.1 
WSRC-MS-92-136 
WSRC-MS-92-135 
WSRC-MS-92-068 
WSRC-MS-91-469 
WSRC-MS-91-073 
WSRC-MS-91-393 
WSRC-RP-91-830 
DPST-—87-667 
WSRC-MS-91-313 
RAE-851 1-4 
WSRC-TR-91-444 
WSRC-MS-92-132 
CONF-9201 13-4 
CONF-910529-5 
CONF-920607—14 
CONF-920432-11 
CONF-9204131—1 
Y/DZ-880 
LA-UR-92-1442 
DOE/PC/79930-T8 
DOE/PC/79923-T11 
WSRC-TR-91-567 
UCRL-ID—109203 
UCRL-ID—109810 
WSRC-MS-92-072 
OPS-RMT-900200 
PNL-8071-HEDR 
CONF-920142-1 


CONF-9204 132-1 -Extd. Abst. 


CONF-920432-9 
CONF-920803-3 
SLAC-PUB-5774 
ORNL/ER/Sub-91 -UB147/5 
PNL—7227-HEDR 
BNL-—47392 
LA-12274 
DUH-10746 
DUH-—10824 
HW-22610-Del. 
HW-—28267-Del. 
HW-25781-Del. 
HW-30423-Del. 
HW-28576-Del. 
DOE/BP-—1800 
DOE/BP-—1832 
DOE/BP-1757 
DOE/BP-1806 
DOE/BP-1815 
DOE/BP-1639 
K/TCD—1020 
DOE/BP-1753 
DOE/EIS—0162-Vol.2 
DOE/BP-1727 
DOE/BP-1218 
EGG-—10617-2135 
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Order No. 


DE92013357 
DE92013358 
DE92013368 
DE92013369 
DE92013374 
DE92013377 
DE92013390 
DE92013395 
DE92013397 
DE92013399 
DE92013403 
DE92013404 
DE92013407 
DE92013412 
DE92013422 
DE92013424 
DE92013425 
DE92013426 
DE92013428 
DE92013429 
DE92013430 
DE92013431 
DE92013435 
DE92013439 
DE92013441 
DE92013444 
DE92013445 
DE92013448 
DE92013451 
DE92013452 
DE92013455 
DE92013460 
DE92013462 
DE92013463 
DE92013464 
DE92013465 
DE92013466 
DE92013467 
DE92013468 
DE92013469 
DE92013470 
DE92013472 
DE92013473 
DE92013475 
DE92013477 
DE92013478 
DE92013479 
DE92013480 
DE92013481 
DE92013486 
DE92013487 
DE92013496 
DE92013500 
DE92013504 
DE92013507 
DE92013508 
DE92013510 
DE92013514 
DE92013515 
DE92013516 
DE92013519 
DE92013522 
DE92013526 
DE92013528 
DE92013529 
DE92013530 
DE92013531 
DE92013532 
DE92013533 
DE92013534 
DE92013535 
DE92013536 


Report No. 


DPST-83-590 
WSRC-MS-92-142 
WSRC-RP-91-1054-Rev.1 
EGG-—10617-5103 
EGG—10617-2138 
EGG—10617-2119 
HPR-86-226 
BNL-52291 
RFP—4547 
RFP-4571 
CONF-920721-1 
CONF-920795—1 
CONF-9206162-2 
CONF-9206162-1 
CONF-9205152-1 
SAND-91-2537C 
SAND-91-2829C 
SAND-92-0364C 
LA-UR-92-1390 
LA-UR-92-1389 
LA-UR-92-1377 
LA-UR-92-1373 
LA-UR-92-1360 
SAND-92-0919C 
UCRL-JC—1 10033 
UCRL-JC—109601 
UCRL-JC—110138 
UCRL-JC—108512 
LA-UR-92-1136 
LA-UR-92-1088 
PNL-SA-20503 
SAND-91-0980 
WSEO-92-058 
GTFR-100 
SSCL-Preprint-86 
SSCL-Preprint-99 
SSCL-Preprint-57 
SSCL-Preprint-58 
SSCL-567 
SSCL-Preprint-77 
BNWL-CC-576 
DOE/ER/13791-37 
DOE/ER/13778-5 
DOE/ER/60592-7 
CONF-9205160-1 
ORNV/ER-116 
DOE/PC/79852-T2 
DOE/PC/88874—T16-Vol.1 
DOE/PC/88874—T16-Vol.2 
DOE/ER/20009--1 
DOE/ER/61010-T1 
DOE/ER/40171-1 
DOE/ER/60818-3 
PNL-SA-20350 
GA-A-20872 
GEPP-CP-1297 
CONF-9202107-1 
UCRL-JC—108523-Rev.1 
UCRL-JC—1 10302 
UCRL-JC—107795 
CONF-9205131—2 
DOE/BC/14470-T2 
LA-UR-92-1359 
LA-UR-92-1343 
LA-UR-92-1334 
LA-UR-92-1330 
LA-UR-92-1329 
LA-UR-92-1327 
LA-UR-92-1313 
LA-UR-92-1312 
LA-UR-92-1302 
LA-UR-92-1289 


Order No. 


DE92013537 
DE92013539 
DE92013540 
DE92013541 
DE92013542 
DE92013545 
DE92013546 
DE92013547 
DE92013548 
DE92013549 
DE92013551 
DE92013557 
DE92013559 
DE92013560 
DE92013562 
DE92013563 
DE92013564 
DE92013567 
DE92013569 
DE92013571 
DE92013572 
DE92013573 
DE92013574 
DE92013575 
DE92013577 
DE92013578 
DE92013579 
DE92013580 
DE92013581 
DE92013582 
DE92013583 
DE92013587 
DE92013588 
DE92013589 
DE92013590 
DE92013591 
DE92013592 
DE92013593 
DE92013598 
DE92013608 
DE92013609 
DE92013611 
DE92013612 
DE92013613 
DE92013616 
DE92013617 
DE92013618 
DE92013619 
DE92013621 
DE92013622 
DE92013624 
DE92013625 
DE92013626 
DE92013630 
DE92013634 
DE92013639 
DE92013642 
DE92013645 
DE92013647 
DE92013648 
DE92013649 
DE92013654 
DE92013655 
DE92013660 
DE92013662 
DE92013663 
DE92013665 
DE92013668 
DE92013669 
DE92013670 
DE92013671 
DE92013673 


Report No. 


LA-UR-92-1271 
LA-UR-92-1262 
LA-UR-92-1261 
LA-UR-92-1252 
LA-UR-92-1238 
LA-UR-92-1231 
LA-UR-92-1230 
LA-UR-92-1206 
LA-UR-92-1194 
LA-UR-92-1157 
LA-UR-92-1234 
DOE/BP-1844 
DOE/OR/21497—1 
DOE/MI/10067—1 
IS-M-705 
SAND-92-8429C 
SAND-92-8509C 
SAND-92-8503C 
DOE/EA-0614 
DOE/ER/13751-5 
DOE/ER/75602-4 
CONF-9104196— 
DOE/ER/61012-2 
DOE/BP/23821-8 
DOE/BP/63461-6 
DOE/BP/13381—7-Pt.1 
DOE/BP/35245—4 
DOE/BP/35768-3 
DOE/BP/39646-4-Vol.1 
DOE/ER/75527—-4 
DOE/ER/60892-3 
DOE/ER/54109-2 
DOE/ER/45334-5 
DOE/ER/13896—4 
DOE/ER/53257-5 
DOE/ET/51013-295 
DOE/ER/13246-27 
CONF-9010245— 
PNL-8045 
DOE/PC/79930-T9 
BNL-47320 
DOE/PC/79930-T11 
DOE/PC/79930-T12 
DOE/PC/79930—T13 
DOE/SF/17714-T3 
DOE/CE/21020-T42 
DOE/ER/04386-T2 
DOE/CE/40887-T1 
WHC-EP-0528 
DOE/CE/2830i-T2 
DOE/CE/28301—-T4 
DOE/CE/28301-T5 
DOE/CE/28301-T6 
DOE/ER/45125-7 
DOE/EW/30011-T1 
LA-12260-MS 
DOE/FE-0253T 
DOE/OR/00033—T476 
LA-—10300-M-Vol.1-Rev.2 
ANL/TM-379-Rev.3 
SAND-92-0222 
DOE/ER/61015-T1 
DOE/OR/00033-T475 
SAND-91-2371C 
SAND-92-1072C 
SAND-92-0959C 
DOE/ER/40561—038 
SAND-92-0195C 
SAND-91-2346C 
SAND-92-0904C 
SAND-92-0568C 
DOE/ER/60631—10 





Order No. 


DE92013674 
DE92013678 
DE92013684 
DE92013685 
DE92013687 
DE92013688 
DE92013690 
DE92013691 

DE92013693 
DE92013696 
DE92013697 
DE92013698 
DE92013700 
DE92013701 

DE92013703 
DE92013706 
DE92013707 
DE92013708 
DE92013709 
DE92013710 
DE92013711 

DE92013715 
DE92013716 
DE92013718 
DE92013719 
DE92013720 
DE92013722 
DE92013723 
DE92013727 
DE92013729 
DE92013731 

DE92013732 
DE92013733 
DE92013734 
DE92013737 
DE92013738 
DE92013742 
DE92013751 

DE92013752 
DE92013754 
DE92013756 
DE92013758 
DE92013759 
DE92013764 
DE92013765 
DE92013766 
DE92013767 
DE92013769 
DE92013772 
DE92013773 
DE92013774 
DE92013775 
DE92013776 
DE92013778 
DE92013780 
DE92013782 
DE92013784 
DE92013786 
DE92013787 
DE92013789 
DE92013790 
DE92013791 

DE92013792 
DE92013793 
DE92013796 
DE92013797 
DE92013801 

DE92013802 
DE92013804 
DE92013805 
DE92013808 
DE92013809 


Report No. 


DOE/ER/60631-9 
SAND-92-1000C 
SAND-91-1015C 
DOE/SR/18047-3 
DOE/ER/40345-17 
DOE/ET/10815—172 
DOE/ET/10815—183 
SAND-92-0458C 
SAND-—92-0409C 
GA-A-20877 
DOE/ET/10815—191 
DOE/PC/89883-—39 
DOE/WIPP-91-057 
SAND-92-0550 
BNL-52316 
BNL-52322 
DOE/SR/15199—4 
DOE/PC/88814-T8 
DOE/PC/88947-T13 
DOE/PC/89877-8 
DOE/ER/13422-T1 
DOE/ER/20032-1 
DOE/PC/91296—1 
DOE/ER/40681—1 
DOE/PC/91302-1 
DOE/PC/89883—43 
DOE/PC/90023-TS 
DOE/PC/90544-T3 
PNL-8100-Vol.1 
DOE/ER/12816-T1 
DOE/ER/53235-T1 
DOE/PC/89652-T3 
DOE/BP/93497-2 
DOE/BP/97298—1 
UCRL-LR-110156 
DOE/DP/70060-1 
PNL-8068 
UCRL-ID—110438 
UCRL-ID—110241 
UCRL-ID—110240 
UCRL-ID—109906 


DOE-CH/TPO-001-Add.1 


PNL-—8098 
SLAC-PUB-5798 
SLAC-PUB-5720 
GA-A-20895 


SLAC-PUB-5718-Rev. 


SAND-—92-0388 
DOE/ER/61198-T1 
SAND-91-2488 
SAND-92-0321 
SAND-91-2247 
SAND-—92-0385 
DOE/ER/60950-T1 
SAND-91-1869 
SAND-91-2833 


DOE/SSDC—76-45/8-Rev.1 
DOE/SSDC—76-45/37 
DOE/SSDC-—76-45/38 


DOE/PC/91281-T1 


DOE/SSDC—76-45/40 
DOE/SSDC—76-45/41 


DOE/WIPP-92-017 
DOE/EA-0483 
GA-A-20870 
DOE/ER/60460-T3 
DOE/PC/91292-T2 
DOE/PC/90044-T1 
DOE/PC/91028-T2 
DOE/PC/91295-T2 


DOE/PC/88940-T12 


DOE/PC/89909-T8 


Order No. 


DE92013811 
DE92013812 
DE92013814 
DE92013816 
DE92013821 
DE92013822 
DE92013823 
DE92013824 
DE92013825 
DE92013833 
DE92013847 
DE92013848 
DE92013850 
DE92013858 
DE92013861 
DE92013862 
DE92013863 
DE92013868 
DE92013869 
DE92013871 
DE92013873 
DE92013874 
DE92013875 
DE92013876 
DE92013877 
DE92013879 
DE92013880 
DE92013881 
DE92013882 
DE92013883 
DE92013884 
DE92013885 
DE92013886 
DE92013887 
DE92013888 
DE92013889 
DE92013890 
DE92013891 
DE92013892 
DE92013897 
DE92013898 
DE92013899 
DE92013901 
DE92013902 
DE92013903 
DE92013904 
DE92013905 
DE92013906 
DE92013907 
DE92013908 
DE92013911 
DE92013912 
DE92013915 
DE92013916 
DE92013917 
DE92013918 
DE92013921 
DE92013922 
DE92013923 
DE92013924 
DE92013925 
DE92013926 
DE92013927 
DE92013928 
DE92013929 
DE92013930 
DE92013931 
DE92013932 
DE92013933 
DE92013934 
DE92013935 
DE92013936 


Report No. 


DOE/ER/60873-T2 
DOE/PC/91280-T2 
DOE/ER/13093-T2 
DOE/BP-39833-51 
DOE/PC/88818-12 
DOE/PC/88818-13 
DOE/PC/88939-16 
DOE/PC/90308—4 
DOE/PC/90098-T4 
DOE/PC/90049-T4 
DOE/PC/91293—1 
CONF-920448-5 
CONF-91 1202-79 


DOE/MC/20422-92/C0021 


CONF-920402-7 
CONF-911049-6 
CONF-9205161—1 
CONF-920631-34 
CONF-920631-33 
CONF-9204 138-2 
CONF-920851—11 
DOE/PC/91296-2 
MIT-GEM-DM-01 
HW-43066 


HAN-73214-BK.11-Del. 
HAN-73214-BK.7-Del. 

HAN-73214-BK.10-Del. 
HAN-73214-Bk.15-Del. 
HAN-73214-BK.14-Del. 


DOE/ET/53088-544 
HW-34847-Pt.1 
HW-34847-Pt.2 
HW-34847-Pt.3 
HW-34847-Pt.4 
HW-34847-Pt.5 
HW-34847-Pt.6 
HW-34847-Pt.7 
HW-34847-Pt.8 
HW-34847-Pt.9 


ORNL/Sub-86-91346/02 


RFP—4489 
DOE/ER/53198-191 
DOE/ER/531 98-190 
DOE/ER/53198-194 
PNL-8100-Vol.2 
DOE/PC/90274-T14 
DOE/PC/91303-T3 
DOE/PC/90181-T4 
DOE/PC/91026-T3 
DOE/PC/89663-TE 
DOE/PC/90048-T3 
DOE/PC/90295-T6 
DOE/PC/90285-T4 
DOE/PC/90285-TS 


DOE/OR/00033-T479 


DOE/PC/90291-T5 
DOE/PC/89770-T4 
DOE/PC/89770-T5 
DOE/PC/20056-T3 
DOE/PC/91303-T1 
DOE/ER/60473-T1 


WSRC-MS-92-137-Del. 


HW-23698-Del. 
HW-30130-Del. 
HW-295 13-Del. 
HW-24605-Del. 
HW-26946-Del. 
DOE/PC/89759-T8 
Y/Sub-92-99928C/1 
Y/EN—4417/R2 
Y/EN-4598 
Y/EN-4592 


Order No. 


DE92013937 
DE92013938 
DE92013939 
DE92013940 
DE92013941 

DE92013944 
DE92013945 
DE92013946 
DE92013947 
DE92013948 
DE92013949 
DE92013951 

DE92013952 
DE92013953 
DE92013954 
DE92013955 
DE92013956 
DE92013957 
DE92013958 
DE92013959 
DE92013960 
DE92013961 

DE92013962 
DE92013963 
DE92013964 
DE92013965 
DE92013966 
DE92013967 
DE92013968 
DE92013969 
DE92013971 

DE92013975 
DE92013976 
DE92013977 
DE92013978 
DE92013979 
DE92013981 

DE92013982 
DE92013983 
DE92013984 
DE92013985 
DE92013986 
DE92013987 
DE92013989 
DE92013993 
DE92013994 
DE92013995 
DE92013996 
DE92013997 
DE92013998 
DE92013999 
DE92014000 
DE92014003 
DE92014005 
DE92014006 
DE92014007 
DE92014009 
DE92014010 
DE92014011 
DE92014013 
DE92014014 
DE92014016 
DE92014017 
DE92014029 
DE92014023 
DE92014028 
DE92014031 
DE92014032 
DE92014033 
DE92014034 
DE92014041 
DE92014042 


DE92014042 


Report No. 


Y/EN-—4594 
Y/Sub-92-VJ785V/1 
Y/Sub-92-VJ785V/3 
Y/Sub-92-VJ785V/2 
Y/EN-—4602 
LA-UR-92-1383 
DOE/LLW-64T 
DOE/ID—10342 
SSCL-Preprint-94 
SSCL-Preprint-44 
SSCL-Preprint48 
SSCL-Preprint-88 
SSCL-Preprint-53 
SSCL-Preprint-83 
SSCL-Preprint-60 
SSCL-Preprint-87 
SSCL-Preprint-98 
SSCL-Preprint—110 
SSCL-Preprint-69 
SSCL-Preprint-68 
SSCL-Preprint-56 
SSCL-Preprint-24 
SSCL-Preprint-91 
SSCL-Preprint-67 
SSCL-Preprint-26 
SSCL-Preprint-93 
SSCL-Preprint-92 
SSCL-Preprint-33 
SSCL-Preprint-42 
SSCL-Preprint-51 
WSRC-MS-92-131 
PNL-6450-53-HEDR 
UCRL-MA-—109617 
UCRL-MA-—109616 
WSRC-TR-92-24 
UCRL-JC—107626 
UCRL-JC—1 10439 
FEMP-—2247 
SAND-91-2484C 
SAND-91-2689C 
WSRC-IM-91-53 
WSRC-MS-92-143 
DPST-—85-688 
EGG—10617-6083 
PNL-8015 
PNL-8050 
PNL-8044 
PNL-8043 
DOE/NV/10630—-T4 
LA-12062-MS-Rev.1 
KCP-613-4035 
LA-12295-MS 
DPSTSA-—700-20-Rev.10/79 
DOE/PC/79852-T4 
DOE/ER/45280-T4 
FNAL/C—92/1 12-E 
ANL/MCS-TM-162 
DOE/MC/27224—92/C0034 
DOE/ER/40224—198 
DOE/ER/40224—205 
DOE/ER/40427-37-N91 
BNL-47503 
BNL-47477 
LA-12323-MS 
ANL/APS/IN/VIB-92/2 
DOE/ET/53088-550 
DOE/PC/88948-T2 
DOE/ER/60673-T4 
FEMP-—2259 
DOE/ET/53088-547 
WHC-EP-0182-42 
DOE/CE-40762T-H5 
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DE92014044 


Order No. 


DE92014044 
DE92014047 
DE92014049 
DE92014051 
DE92014052 
DE92014054 
DE92014055 
DE92014058 
DE92014059 
DE92014061 
DE92014062 
DE92014065 
DE92014066 
DE92014067 
DE92014068 
DE92014069 
DE92014071 
DE92014072 
DE92014074 
DE92014075 
DE92014076 
DE92014078 
DE92014079 
DE92014081 
DE92014082 
DE92014083 
DE92014084 
DE92014085 
DE92014086 
DE92014090 
DE92014091 
DE92014092 
DE92014093 
DE92014094 
DE92014095 
DE92014098 
DE92014099 
DE92014103 
DE92014111 
DE92014112 
DE92014113 
DE92014114 
DE92014117 
DE92014118 
DE92014119 
DE92014122 
DE92014123 
DE92014124 
DE92014125 
DE92014128 
DE92014129 
DE92014131 
DE92014135 
DE92014137 
DE92014138 
DES92014145 
DE92014148 
DE92014150 
DE92014151 
DE92014154 
DE92014155 
DE92014156 
DE92014157 
DE92014158 
DE92014159 
DE92014160 
DE92014161 
DE92014163 
DE92014164 
DE92014165 
DE92014166 
DE92014167 


762 


Report No. 


SAND-91-2532 
DOE/ER/40345-15 
SAND-92-0021C 
DOE/ER/01428-T8 
DOE/ER/01428-T9 
DOE/ER/01428-T10 
DOE/ER/40681-T1 
PNL-—4305 
ANL-92/15 
ANL/APS-CP—4 
SAND-—92-0166 
ANL/ESD/TM-28 
PNL-—7205 
ANL/APS/LS—1 84 
SLAC-PUB-5785 
SLAC-PUB-5807 
ORNL/TM-—12050 
PNL-—8099 
ANL-92/18 
MLM-3739 
MHSMP-92-01 
LA-10613-MS-Rev.1 
MLM-3742 
DOE/ER/45174-T4 
UCRL-53929-90 
DOE/ER-0542P 
ORNL/TM-12011 
DOE/PC/91040-T1 
DOE/ER/25030-T1 
UCRL-ID—110062 
UCRL-ID—110121 
UCRL-ID—110284 
UCRL-ID—110314 
UCRL-ID—110294 
DOE/ER/25030-T2 
KCP-—613-4663 
DOE/CH-10510-01 
DOE/CE/15991-5 
DOE/PC/90287-T6 
DOE/PC/89877-9 
IS-M—709 
DOE/PC/91257-T10 
DOE/PC/90029-T4 
DOE/PC/90547-T6 
DOE/PC/90178-T5 
DOE/PC/91287-1 
DOE/PC/91307-T1 
DOE/ER/13950-T1 
DOE/ER/40103-T2 
DOE/ER/40107—11(A) 
MLM-3744(OP) 
GA-A-20789-Rev.1 
CONF-920402-8 
LBL-31996 
DOE/SR/15199-3 
FNAL/C-92/77 
Y/EN—4599 
LA-12288-MS 
DPW-6032 
DPW-6052 
DPW-6053 
DPW-6057 
DPW-6063 
DPW-6078 
DPW-6106 
DPW-6109 
DPW-6117 
DPW-6118 
FNAL/C—92/103 
BNL-47235 
BNL-47376 
BNL-NUREG-—46531 
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Order No. 


DE92014168 
DE92014169 
DE92014171 

DE92014172 
DE92014173 
DE92014174 
DE92014177 
DE92014178 
DE92014181 

DE92014182 
DE92014183 
DE92014184 
DE92014186 
DE92014187 
DE92014188 
DE92014189 
DE92014190 
DE92014191 

DE92014192 
DE92014193 
DE92014195 
DE92014197 
DE92014198 
DE92014199 
DE92014210 
DE92014212 

DE92014213 
DE92014215 
DE92014218 
DE92014219 
DE92014220 
DE92014223 
DE92014224 

DE92014225 
DE92014226 
DE92014227 
DE92014230 
DE92014231 

DE92014232 
DE92014233 
DE92014234 
DE92014236 
DE92014237 
DE92014240 
DE92014241 

DE92014246 
DE92014247 
DE92014248 
DE92014256 
DE92014257 
DE92014258 
DE92014261 

DE92014266 
DE92014271 

DE92014272 
DE92014273 
DE92014283 
DE92014285 
DE92014286 
DE92014289 
DE92014295 
DE92014296 
DE92014298 
DE92014299 
DE92014302 
DE92014303 
DE92014304 
DE92014309 
DE92014310 
DE92014311 
DE92014313 
DE92014316 


Report No. 


BNL-47242 
BNL-—47219 
BNL-47377 
BNL-47340 
BNL-NUREG-47471 
BNL-NUREG—47470 
CONF-920673—-4 
DOE/ER/40224—194 
DOE/ER/40646-2 
DOE/ET/10815—190 
DOE/ET/10815—186 
DOE/ET/10815—184 
SSCL-516 
SSCL-SR-1186 
UCRL-ID—110176 
UCRL-ID—110395 
UCRL-ID—107268 
LA-12276-PR 
LA-12256-PR 
DOE/ET/10815—187 
LA-11804-MS 
LA-12275 
UCRL-LR-109404 
DOE/ET/10815—174 
WHC-EP-—0182-44 
WHC-EP-—0420 
WHC-MR-0256 
WHC-SA-1280 
WHC-EP—01 82-45 
WHC-EP-0182-43 
WHC-EP-0145-4-Rev.4 
DOE/MC/20422-92/C0026 
DOE/MC/26024—92/C0019 
DOE/ER/40427-1-N92 
DOE/ER/40427-3-N92 
DOE/ER/40427-35-N91 
SAND-92-0361C 
LA-—12329-MS 
GA-A-20899 
GA-A-20903 
LA-12249-MS 
DOE/ER/25048—-4 
WSRC-TR-91-474-1 
PNL-8075 
PNL-8086 
DOE/ER/53301-—4 
DOE/ER/13897—13 
DOE/ER/40670-2 
FEMP-—2266 
GA-A-20900 
GA-A-20915 
PNL-SA-20164 
PNL-SA-19889 
SAND-91-1615C 
SAND-92-0386C 
LA-12332-MS 
EGG-10617-1183 
EGG-10617-1186 
EGG-10617-1185 
SAND-92-0102C 
EGG-—10617-1182 
EGG-—10617-1184 
EGG-—10617-6077 
EGG-—10617-1181 
HPR-86-158-Rev. 
ESH-EMS-—910092 
DOE/ER/40561—47 
DOE/ER/40224—185 
DOE/ER/40224—-196 
DOE/ER/54095—2 
DOE/ER/25019-25 
DOE/ER/40224-215 


Order No. 


DE92014318 
DE92014319 
DE92014320 
DE92014322 
DE92014323 
DE92014325 
DE92014326 
DE92014327 
DE92014328 
DE92014329 
DE92014330 
DE92014333 
DE92014337 
DE92014338 
DE92014340 
DE92014341 
DE92014342 
DE92014344 
DE92014346 
DE92014349 
DE92014350 
DE92014351 
DE92014352 
DE92014354 
DE92014356 
DE92014357 
DE92014358 
DE92014361 
DE92014363 
DE92014364 
DE92014365 
DE92014366 
DE92014371 
DE92014373 
DE92014375 
DE92014376 
DE92014377 
DE92014378 
DE92014381 
DE92014382 
DE92014383 
DE92014384 
DE92014390 
DE92014394 
DE92014395 
DE92014403 
DE92014404 
DE92014406 
DE92014408 
DE92014409 
DE92014412 
DE92014413 
DE92014415 
DE92014417 
DE92014419 
DE92014422 
DE92014427 
DE92014428 
DE92014429 
DE92014435 
DE92014436 
DE92014437 
DE92014438 
DE92014446 
DE92014450 
DE92014453 
DE92014454 
DE92014455 
DE92014456 
DE92014459 
DE92014460 
DE92014461 


Report No. 


UCRL-LR-104540 
DOE/ER/40224~-209 
DOE/ER/40224-214 
DOE/ER/53198-196 
DOE/ER/531 98-193 
DOE/ER/53212-195 
CONF-8810234— 
DOE/ER/40427-2-N92 
DOE/ER/45191-19 
DOE/ER/45191-18 
CONF-920541-2 
DOE/ER/13664-5 
DOE/ER/53266-39 
DOE/ER/40592-2 
HPR-87-072 
HPR-89-193 
DOE/ER/60372-7 
WSRC-RP-89-994 
WSRC-MS-91-496 
DOE/MC/27115-92/C0035 
DOE/MC/20422-92/C0030 
DOE/MC/20422-92/C0027 
DOE/ER/541 10-2 
FEMP-2263 
DOE/ER/40614-13 
DOE/SF/00098-92/C0033 
DOE/MC/26039-92/C0031 
WSRC-TR-91-427 
WSRC-MS-92-123 
WSRC-RP-92-186 
WSRC-RP-91-0585 
DPST-88-619 
DOE/ER/61227-T1 
DOE/MC/28079-92/C0029 
LBL-32127 
DOE/EIA-0380(92/04) 
DOE/EIA-0125(91/4Q) 
DOE/EIA-0035(92/04) 
MLM-3743 
MLM-3746 
MLM-3747 
IS-M-706 
IS-M-708 
IS-M-711 
RFP-4578 
CONF-920815-1 
CONF-920240-5 
DOE/MC/27351-92/C0036 
CONF-920402-12 
CONF-920402-13 
DOE/SF/18864-T1 
WHC-MR-0375 
DOE/ER/40637-1 
CONF-920431-26 
CONF-920732-2 
LBL-31564 
DOE/ER/54092-1 
DOE/ER/40677-1-Pt.1 
DOE/MC/28130-92/C0020 
LBL-PUB-5329 
LBL-32053 
CONF-920463-1 
CONF-920732-1 
CONF-9203155-1 
CONF-9206151-2 
CONF-920803-6 
CONF-9202112-1 
CONF-920798—1 
CONF-920818-2 
PNL-8093-HEDR 
CONF-920574-2 
CONF-920610-1 








Order No. 


DE92014462 
DE92014465 
DE92014468 
DE92014469 
DE92014471 
DE92014472 
DE92014473 
DE92014474 
DE92014476 
DE92014480 
DE92014481 
DE92014482 
DE92014483 
DE92014494 
DE92014495 
DE92014497 
DE92014498 
DE92014502 
DE92014504 
DE92014506 
DE92014507 
DE92014508 
DE92014509 
DE92014510 
DE92014512 
DE92014513 
DE92014514 
DE92014515 
DE92014516 
DE92014517 
DE92014518 
DE92014519 
DE92014520 
DE92014521 
DE92014522 
DE92014523 
DE92014524 
DE92014529 
DE92014531 
DE92014532 
DE92014533 
DE92014585 
DE92014588 
DE92014591 
DE92014592 
DE92014593 
DE92014594 
DE92014595 
DE92014599 
DE92014600 
DE92014601 
DE92014602 
DE92014603 
DE92014604 
DE92014606 
DE92014607 
DE92014609 
DE92014610 
DE92014612 
DE92014616 
DE92014618 
DE92014620 
DE92014621 
DE92014622 
DE92014624 
DE92014630 
DE92014633 
DE92014634 
DE92014635 
DE92014637 
DE92014638 
DE92014639 


Report No. 


CONF-920732-3 
CONF-920402—11 
CONF-920574—1 
CONF-9204 146-2 
ORNL/FEMA-92/1 
ORNL/TM-12040 
BNL-NUREG-—47472 
BNL-NUREG-47468 
BNL-47474 
LBL-32077 
LBL-32121 
LBL-31886 
LBL-31532 
DOE/BC/14446-9 
DOE/ER/61064—2 
DOE/ER/45292-13 
CONF-9205164—1 
CONF-920732—-4 
LBL-31969 
LBL-31124 
IS-T-1599 
IS-T-1610 
IS-T-1578 
IS-T-1591 
HW-32317-Del. 
HW-29229-Del. 
DUN-6888 
HAN-77681 -Del. 
HW-26047-Del. 
HW-31964-Del. 
HW-28906-Del. 
HW-26720-Del. 
HW-25533-Del. 
DOE/ER/14111-2 
ORNLtr—-91/30 
ORNL/tr-91/34 
ORNL4r-91/33 
DOE/ER/40466-T1 
DOE/ER/40661-—2 
DOE/MC/28176-92/C0017 
DOE/MC/28176-92/C0032 
DOE/ER/40009-T3 
DOE/ER/13299-8 
DOE/ID/13074-T3 
CONF-920819-18 
ORAU-90/C-92 
BNL-47201 
DOE/ER/40637—4 
PNL-8014 
PNL-8115 
PNL-—8059 
PNL-8089 
ORNL/Sub-86-97393/7 
ORNL/TM-12093 
DOE/ER/40224—190 
DOE/PC/89651-T4 
FNAL/C—92/105 
FNAL/C—92/1 13 
FNAL/C—92/106 
SAND-—92-0081C 
SAND-91-2787C 
SAND-—92-0819C 
SAND-—92-1047C 
DOE/ER/40677-1-Pt.2 
ANL-HEP-TR-92-24 
DOE/PC/79812-T7 
DOE/PC/79796-T19 
DOE/PC/90545-T6 
DOE/PC/90545-T5 
DOE/PC/89902-T7 
DOE/PC/90550-T3 
DOE/PC/91301—2 


Order No. 


DE92014640 
DE92014641 
DE92014647 
DE92014648 
DE92014649 
DE92014650 
DE92014651 

DE92014652 
DE92014653 
DE92014654 
DE92014657 
DE92014658 
DE92014660 
DE92014661 

DE92014662 
DE92014664 
DE92014665 
DE92014666 
DE92014668 
DE92014671 

DE92014674 
DE92014675 
DE92014683 
DE92014684 
DE92014688 
DE92014689 
DE92014690 
DE92014691 

DE92014692 
DE92014694 
DE92014700 
DE92014702 
DE92014703 
DE92014719 
DE92614728 
DE92014739 
DE92014741 

DE92014742 
DE92014747 
DE92014748 
DE92014749 
DE92014750 
DE92014751 

DE92014752 
DE92014753 
DE92014754 
DE92014755 
DE92014756 
DE92014757 
DE92014759 
DE92014760 
DE92014761 

DE920147€3 
DE92014764 
DE92014765 
DE92014766 
DE92014770 
DE92014771 

DE92014773 
DE92014775 
DE92014777 
DE92014778 
DE92014779 
DE92014780 
DE92014783 
DE92014784 
DE92014786 
DE92014787 
DE92014788 
DE92014789 
DE92014793 
DE92014795 


Report No. 


DOE/PC/89780-T9 
DOE/PC/90310-T6 
DPW-6119 
DPW-6165 
DPW-6189 
DPW-6199 
DPW-6204 
DPW-6223 
DPW-6231 
DPW-6289 
DOE/EIS-0163 
DOE/EIS-0163-App. 
DOE/NV/10872-T2 
DOE/NV/10872-T3 
DOE/NV/10872-14 
DOE/NV/10872-T6 
DOE/NV/10872-17 
DOE/NV/10872-T8 
DOE/NV/10872-T10 
DOE/NV/10872-T13 
DOE/NV/10872-T16 
DOE/NV/10872-117 
DOE/NV/10872-T25 
DOE/NV/10872-T26 
BNL-47416 
BNL-47506 
BNL-46335 
BNL-47508 
BNL-47504 
BNL-47509 
PNL-SA-20341 
PNL-SA-20854 
PNL-SA-19683 
UCRL-JC-108771 
DOE/ER/60522-6 
UCRL-TT-108270 
ALS/TR-92-008 
BNL-tr-1084 


ORNL/Sub-87-91345 


DOE/DP-0100T 
HW-27288-Del. 
HW-48835-Del. 
HW-45988 
BNWL-939 
HAN-45831-Del. 
HW-48132-Del. 
HW-29794-Del. 
HW-31267-Del. 
SSCL-SR-1183 
DOE/ER/14218—1 
KCP-613-4701 
KCP-613-4705 
ANL/CP-75845 
ANL/CP-74487 
ANL/CP-74822 
ANL-HEP-TR-92-22 
ANL/CP-75696 
ANL/CP-75528 
UCRL-JC—109018 
UCRL-JC—108341 
UCRL-JC—109152 
UCRL-JC—109724 
UCRL-JC—108669 
UCRL-JC—109064 
UCRL-JC—110177 
UCRL-JC—1 10295 
UCRL-JC—109730 


UCRL-JC—109293-Rev.1 


UCRL-JC—1 10135 
UCRL-JC—108636 
UCRL-JC—109458 
UCRL-JC—108513 


Order No. 


DE92014796 
DE92014797 
DE92014804 
DE92014806 
DE92014809 
DE92014811 
DE92014813 
DE92014814 
DE92014815 
DE92014816 
DE92014818 


DE92014819 
DE92014822 
DE92014823 


DE92014826 
DE92014828 
DE92014830 

DE92014834 

DE92014835 

DE92014836 
DE92014838 
DE92014839 
DE92014841 

DE92014851 

DE92014853 

DE92014854 
DE92014860 
DE92014861 

DE92014862 
DE92014863 
DE92014864 
DE92014866 
DE92014867 
DE92014874 
DE92014877 
DE92014885 
DE92014892 
DE92014893 
DE92014894 
DE92014895 
DE92014896 
DE92014898 
DE92014899 
DE92014900 
DE92014902 
DE92014903 
DE92014904 
DE92014905 
DE92014906 
DE92014907 
DE92014909 
DE92014914 
DE92014915 
DE92014917 
DE92014918 
DE92014919 
DE92014920 
DE92014921 

DE92014923 
DE92014924 
DE92014926 
DE92014927 
DE92014928 
DE92014932 
DE92014933 
DE92014934 
DE92014938 
DE92014939 


DE92014939 


Report No. 


UCRL-JC—109599 
UCRL-MA-1 10701 
FEMP-2265 
UCRL-JC—109448 
DOE/ER/13569-7 
DOE/ER/45199-2 
DOE/ER/13641-3 
ORNL/TM—12059 
ORNL/Sub-90-SB688/1 
ORNL/CON-346 
DOE/WIPP-91-005-Vol.2- 
Rev.1.0 
DOE/WIPP-91-005-Vol.3- 
Rev.1.0 
DOE/WIPP-91-005-Vol.6- 
Rev.1.0 
DOE/WIPP-91-005-Vol.7- 
Rev.1.0 
DOE/ER-0547T 
HW-69237-DEL. 
CONF-9205 116-11 
UCRL-TT—108428 
CONF-880812-48 
UCRL-LR-109806 
ANL/APS/TM-10 
UCRL-ID—109106 
DOE/ER/45254-7 
ANL/CP-76322 
ANL/CP-75894 
ANL/CP-76000 
ANL-HEP-CP--92-29 
ANL/CP-75981 
ANL/CP-75802 
ANL/CP-74658 
ANL/CP-75362 
ANL/CP-—75805 
ANL/CP-75835 
CONF-920526—1 
DOE/ER/40685-—712 
UCRL-JC—107065 
SSCL-Preprint-47 
SSCL-Preprint-45 
SSCL-Preprint-43 
SSCL-Preprint-35 
SSCL-Preprint-84 
SSCL-Preprint—101 
SSCL-Preprint-49 
SSCL-Preprint-55 
SSCL-Preprint—41 
SSCL-Preprint-59 
SSCL-Preprint-66 
SSCL-Preprint-71 
UCRL-MA—1 10620 
ORNL-6689 
ORNL/TM—12077 
ORNL-6706 
ORNL/M-1596 
ORNUCON-324 
ORNL/CON-344 
ORNUENG/TM-38 
ORNL/CDIAC—50 
ORNUTM-—11946 
ORNUTM-—11232 
ORNL/CON-345 
ORNUTM-—1 1927 
ORNUTM-—11829 
ORNL-6710 
ORNL/M-1929/R1 
ORNL/Sub-—86-17498/1 
ORNL-6711 
ORNL/CON-338 
ORNL-6669 
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DE92014940 


Order No. 


DE92014940 
DE92014941 
DE92014947 
DE92014951 
DE92014954 
DE92014976 
DE92014977 
DE92014978 
DE92014980 
DE92014988 
DE92015004 
DE92015007 
DE92015008 
DE92015009 
DE92015011 

DE92015012 
DE92015015 
DE92015017 
DE92015018 
DE92015019 
DE92015020 
DE92015021 

DE92015025 
DE92015026 
DE92015028 
DE92015029 
DE92015033 
DE92015037 
DE92015039 
DE92015041 

DE92015043 
DE92015044 
DE92015046 
DE92015047 
DE92015054 
DE92015067 
DE92015068 
DE92015074 
DE92015086 
DE92015087 
DE92015093 
DE92015095 
DE92015116 
DE92015117 
DE92015118 
DE92015129 
DE92015132 
DE92015142 
DE92015147 
DE92015148 
DE92015159 
DE92015160 
DE92015162 
DE92015163 
DE92015164 
DE92015165 
DE92015169 
DE92015170 
DE92015174 
DE92015181 

DE92015182 
DE92015186 
DE92015187 
DE92015193 
DE92015195 
DE92015196 
DE9201520¢ 
DE92015204 
DE92015207 
DE92015208 
DE92015210 
DE92015227 


Report No. 


ORNL-6704 
ORNL/TM-11887 
SAND-91-2801C 
SAND-91-2697C 
SAND-$2-1230C 
DOE/EIA-0109(92/04) 
DOE/EIA-0226(92/04) 
DOE/EIA-0145(90) 
DOE/EIA-0555(92)/2 
DOE/ER/40317-T2 
SAND-92-0770C 
SAND-91-2506C 
CONF-9010306-2 
SAND-92-1068C 
SAND-92-0128C 
DOE/ER/40608-1 
DUE/RL/11946—1-Vol.1 
DOE/RL/11946—1-Vol.3 
DOE/RL/11946—1-Vol.4 
DOE/RL/11946—1-Vol.5 
DOE/RL/11946—1-Vol.6 
DOE/RL/11946—1-Vol.7 
DOE/ER/40692-1 
DOE/ER/13810-5 
DOE/ER/40028-T1 
DOE/SF/15753-T1 
SAND-92-1137C 
SAND-—92-1023C 
SAND-91-2789C 
SAND-91-2786C 
SAND-91-2400C 
SAND-91-2474C 
SAND-91-2539C 
PNL-6450-54-HEDR 
DOE/BP/21493-1 
SSCL-Preprint-50 
SSCL-Preprint-36 
DOE/ER/12951-—2 
CONF-9205116-2 
CONF-9205177-1 
PNL-SA-19259 
PNL-SA-20924 
DOE/CE/23810-2A 
DOE/CE/23810-2B 
DOE/CE/23810—-2C 
CONF-920402-24 
CONF-9104189-2 
LA-UR-92-1610 
LA-UR-92-1558 
LA-UR-92-1557 
KCP-613-4703 
KCP-613-4749 
PPPL-2845 
PPPL-2843 
PPPL-2844 
MLM-3748 
ORNU/M-1714 
SLAC-PUB-5550 
UCRi-ID-110643 
ANL/CP-75762 
ANL/CP-74758 
ANL/CP-76140 
ANL/CP-73655 
CONF-9205198-1 
CONF-9206187—1 
CONF-9206187—2 
DOE/CE-0357P 
LA-UR-92-1496 
LA-UR-92-1485 
LA-UR-92-1478 
LA-UR-92-1476 
ANL/CP-76122 
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Order No. 


DE92015241 
DE92015243 
DE92015249 
DE92015255 
DE92015259 
DE92015265 
DE92015266 
DE92015271 

DE92015275 
DE92015279 
DE92015295 
DE92015301 

DE92015336 
DE92015349 
DE92015378 
DE92015379 
DE92015383 
DE92015397 
DE92015481 

DE92015693 
DE92514958 
DE92514989 
DE92515343 
DE92515349 
DE92515350 
DE92515352 
DE92515362 
DE92518813 
DE92518814 
DE92518815 
DE92518816 
DE92518817 
DE92518818 
DE92518819 
DE92518820 
DE92518821 

DE92518822 
DE92518823 
DE92518824 
DE92518825 
DE92518826 
DE92518827 
DE92518828 
DE92518829 
DE92518830 
DE92518831 

DE92518834 
DE9251 8864 
DE92518865 
DE92518866 
DE92518868 
DE92518869 
DE92518870 
DE92518871 

DE92518872 
DE92518873 
DE92518374 
DE92518875 
DE92518876 
DE92518878 
DE92518879 
DE92518880 
DE92518883 
DE92518884 
DE92518885 
DE92518886 
DE92518887 
DE92518888 
DE92518889 
DE925188390 
DE92518891 
DE92518892 


Report No. 


LA-UR-92-1627 
LA-UR-92-1545 
LA-UR-—92-1677 
PNL-SA-20849 
ANL/CP-76114 
ANL-HEP-TR-92-20 
ANL/CP-74829 
ANL/CP-75803 
LA-UR-92-1664 
LA-UR-92-1508 
DOE/ER/40577-2 
HW-48769-DEL. 
WSRC-TR-91-512 
DOE/ER/40427-14-N92 
SAND-92-0911 
DOE/ER/531 98-197 
SAND-92-0898 
SAND-90-2749 
ANL-92/10 
DOE/BP-1828 
JAERI-M-91-171 
INIS-JP—005 
ENET-8990020/3 
ENET-8900462/1 
ENET-8900225/1 
ENET-8900066/3 
ENET-—9100180/1 
NEI-DK—865 
DTH-LET-RE-91-2 
BHR-63 
NEI-DK-855 
NEI-DK-852 
NEI-DK-860 
NEI-DK-861 
DTH-LV-—91-19 
RISO-R-598 
RISO-R-614 
RISO-M-2898 
RISO-M-2945 
NEI-DK-845 
NEI-DK-846 
NEI-DK-847 
NEI-DK-848 
NEI-DK-849 
NEI-DK-839 
NEI-DK-844 
NEI-DK-838 
NEI-DK-859 
NEI-DK-862 
NEI-DK-856 
NEI-DK-857 
NEI-DK-863 
NEI-DK-864 
NEI-DK-853 
RISO-R-618 
RISO-R-600 
RISO-R-602 
RISO-M-2924 
RISO-M-2937 
NEI-DK-850 
NEI-DK-858 
AUC-IES-R-90-43 
NEI-DK-854 
NEI-DK-851 
NEI-DK-872 
NEI-DK-843 
AUC-IBT-R-9002 
NEI-DK-868 
NEI-DK-867 
NEI-DK-871 
NEI-DK-870 
NEI-DK-869 


Order No. 


DE92518893 
DE92519745 
DE92519746 
DE92519747 
DE92519748 
DE92519749 
DE92519750 
DE92519751 
DE92521258 
DE92521259 
DE92521284 
DE92521301 
DE92521303 
DE92521321 
DE92521385 
DE92521412 
DE92521413 
DE92521429 
DE92521552 
DE92521553 
DE92521554 
DE92523889 
DE92523890 
DE92523942 
DE92523943 
DE92523944 
DE92523945 
DE92523946 
DE92523947 
DE92523948 
DE92523952 
DE92524646 
DE92524713 
DE92524717 
DE92524788 
DE92524791 
DE92524794 
DE92524797 
DE92524801 
DE92524804 
DE92524807 
DE92524810 
DE92524813 
DE92524816 
DE92524819 
DE92524824 
DE92524827 
DE92524832 
DE92524835 
DE92524838 
DE92525965 
DE92525977 
DE92525994 
DE92525995 
DE92525996 


‘ DE92526014 


DE92526015 
DE92526016 
DE92526017 
DE92526018 
DE92526019 
DE92526020 
DE92526021 

DE92526022 
DE92526023 
DE92526024 
DE92526025 
DE92526029 
DE92526108 
DE92526112 
DE92526249 
DE92526256 


Report No. 


NEI-DK-866 
ETSU-S—1160/10 
ETSU-S—1160/SBS/10 
ETSU-S—1160/6 
ETSU-B-1242 
ETSU-TID-4091 
ETSU-B-1204 
ETSU-R-53 
RCM-01691 
RCM-01291 
INIS-mf-14053 
KFK-—4915 
INIS-mf—14050 
Juel-2514 
BONN-IR-92-01 
GSI-+91-34 
GSI-91-35 
FhG-IWM-W-—4/91 
DESY—92-022 
DESY-91-108 
BfS-KT-2/92 
IFP-39363 
FRNC-TH-3717 
CEA-CONF—10882 
CEA-CONF—10885 
CEA-CONF—10887 
CEA-CONF-10888 
CEA-CONF—10886 
CEA-CONF—10889 
CEA-CONF—10890 
CEA-CONF—-10893 
RAL-—92-008 
ETSU-TID—4100 
ETSU-B-1261 
ETSU-GEN-6069 
ETSU-B-1281 
ETSU-B—1250 
ETSU-WN-5132 
ETSU-S—1197-P9 
ETSU-SSH-4094 
ETSU-WN-6014 
ETSU-WN-5046 
ETSU-WN-6018 
ETSU-TID-4087 
ETSU-WN-5087 
ETSU-S-—1349 
ETSU-S-—1197-P8 
ETSU-S-—1304 
ETSU-TID-4086 
ETSU-TID—4089 
ETDE/JP-mf-92525965 
ETDE/JP-mf-92525977 
CRIE-Y—90014 
CRIE-W-90036 
CRIE-Y—91004 
NAL-TM-636 
NAL-TM-638 
NAL-TR-1094 
NAL-TR-1096 
NAL-TR-1097 
NAL-TR-1104 
NAL-TR-1107 
NAL-TR—1109T 
NAL-TR-1108 
NAL-TR-1110T 
NAL-TR-1114 
NAL-TR-1116 
ETDE/JP-mf-—92526029 
ETDE/JP-mf-92526108 
ETDE/JP-mf—92526112 
ETDE/JP-mf-92526249 
ETDE/JP-mf-92526256 





Order No. 


DE92526262 
DE92526270 
DE92526277 
DE92526284 
DE92526288 
DE92526291 
DE92526329 
DE92526330 
DE92526331 

DE92526332 
DE92526333 
DE92526334 
DE92526343 
DE92526344 
DE92526401 

DE92526442 
DE92526443 
DE92526444 
DE92526447 
DE92526450 
DE92526460 
DE92526461 

DE92526462 
DE92526463 
DE92526464 
DE92526480 
DE92526481 

DE92526482 
DE92526483 
DE92526492 
DE92526493 
DE92526494 
DE92526497 
DE92526508 
DE92526509 
DE92526510 
DE92526513 
DE92526652 
DE92526653 
DE92526661 

DE92526829 
DE92526830 
DE92526832 
DE92526834 
DE92526836 
DE92526838 
DE92526840 
DE92526842 
DE92526844 
DE92526848 
DE92526850 
DE92526852 
DE92526854 
DE92526856 
DE92526858 
DE92526888 
DE92526890 
DE92526892 
DE92526894 
DE92526896 
DE92526898 
DE92526913 
DE92526923 
DE92526927 
DE92526945 
DE92526947 
DE92526949 
DE92526964 
DE92526966 
DE92526967 
DE92526968 
DE92526969 


Report No. 


ETDE/JP-mf-92526262 
ETDE/JP-mf-92526270 
ETDE/JP-mt-92526277 
ETDE/JP-mf-92526284 
ETDE/JP-mf-92526288 
NEDO-OS-9101 
ETSU-S—1160/SBS/5 
ETSU-GEN-2013 
ETSU-WN-6041 
ETSU-WN-5004 
ETSU-WN-5122 
ETSU-B-1295 
ETSU-R-58 
ETSU-S—1163/2 
ETSU-N-120 
ETDE-IT—92-39 
ETDE-IT—92-40 
ENEA-RTI-EDNI-91 -04 
ETDE-IT—92-41 
ETDE-IT-92-47 
ETDE-IT-92-42 
ETDE-IT—92-43 
ETDE-IT—92-44 
ETDE-IT—92-45 
ETDE-IT—92-46 
ENEA-RTI-EDNI-91-03 
ETDE-IT-92-48 
ETDE-IT—92-49 
ETDE-IT—92-50 
ENEA-RT-AMB-90-34 
ETDE-IT-92-54 
ETDE-IT-92-55 
ENEA-RT-AMB-90-24 
ENEA-RT-AMB-90-33 
ETDE-IT—92-51 
ETDE-IT-92-52 
ETDE-IT-92-53 
IFP-39-002 
IFP-39-087 
FRCEA-TH-348 
SCPRI-RM—10-1991 
JAERI-1323 
JAERI-M-91 -225 
JAERI-M-91 -228 
JAERI-M-—92-003 
JAERI-M-—92-006 
JAERI-M-—92-016 
JAERI-M-—92-023 
JAERI-M-—92-026 
JAERI-M-92-007 
JAERI-M-92-010 
JAERI-M-92-014 
JAERI-M-92-018 
JAERI-M-92-031 
JAERI-M-—92-035 
JAERI-M-92-021 
JAERI-M-92-024 
JAERI-M-92-030 
JAERI-M-92-033 
JAERI-M—92-034 
JAERI-M-92-019 
FRCEA-TH-355 
FRCEA-TH-356 
CRN-CPR-91-05 
JHP-20 

PSC—16 
JAERI-M-91-170 
CEA-CONF—10766 
CEA-CONF—10809 
JAERI-M-91-209 
CEA-CONF—10770 
JAERI-M-91-212 


Order No. 


DE92526970 
DE92526971 
DE92526972 
DE92526973 
DE92526974 
DE92526975 
DE92526977 
DE92527010 
DE92527055 
DE92527057 
DE92527059 
DE92527061 

DE92527063 
DE92527145 
DE92527149 
DE92528285 
DE92528293 
DE92528343 
DE92528403 
DE92528425 
DE92528426 
DE92528427 
DE92528428 
DE92528446 
DE92528447 
DE92528448 
DE92528449 
DE92528450 
DE92528491 

DE92528492 
DE92528493 
DE92528497 
DE92528518 
DE92528519 
DE92528531 

DE92528532 
DE92528563 
DE92528564 
DE92528566 
DE92528567 
DE92528568 
DE92528583 
DE92529431 

DE92529432 
DE92529433 
DE92529434 
DE92529435 
DE92529437 
DE92529438 
DE92529439 
DE92529440 
DE92529442 
DE92529443 
DE92529444 
DE92529445 
DE92530265 
DE92530266 
DE92530267 
DE92530269 
DE92530270 
DE92530286 
DE92530290 
DE92530300 
DE92530301 
DE92530335 
DE92530336 
DE92530397 
DE92530399 
DE92530401 
DE92530405 
DE92530418 
DE92530430 


Report No. 


CEA-CONF—10768 
KURRI-TR-355 
CEA-CONF—10767 
JAERI-M-91-226 
CEA-CONF—10836 
JAERI-M-92-009 
JAERI-M-92-002 
FRCEA-TH-357 
CEA-CONF—10771 
CEA-CONF—10772 
CEA-CONF—10760 
CEA-CONF—10751 
CEA-CONF—10762 
CRN-EUR-1 
CEPN-103 
GRIS-90-7 
INIS-mf—14043 
KFK—4938 
DESY-92-011 
GSI-92-06 
GSI-92-14(prepr.) 
GSI-92-16(prepr.) 
GSI-92-15(prepr.) 
INIS-mf—14058 
GKSS-—91/E/80 
KFK-4961 
GKSS-91/E/49 
KFK-—4979 
KFK-4975 
GKSS-—91/E/81 
GKSS-91/E/79 
GKSS-—91/E/69 
DESY—92-024 
DESY-92-019 


NUKEM-FuE-91013 


GSF-27/91 
KFK—4955 
KFK-4901 
GSI-92-26(prepr.) 
KFK—4914 
KFK-4973 
KFK-—4962 
ENET-—9100306-2 
ENET-—8900083/2 
ENET-—8900443/1 
ENET-—8990002/3 
ENET-9100261/1 
ENET-—9100158/1 
ENET-—9100314/1 
ENET-—9100158/2 
ENET-8700377/1 
ENET-8900284/4 
ENET-—9100245/2 
ENET-9100269/1 
ENET-8900001/2 
CEA-R-5570 
CEA-R-5579 
FRCEA-TH-358 
CEA-N-2684 
SSA-1991-TS—12 


SCPRI-RM-—11-1991 


CEA-CONF—10744 
CRN-PN-90-30 
LAL-91-14 
CEA-CONF—10728 
CEA-CONF—10832 
CEA-CONF—-10786 
CEA-CONF—10785 
CEA-CONF—10784 
CEA-CONF—10783 
CEA-CONF—10775 
CEA-CONF—10810 


Order No. 


DE92625956 
DE92626052 
DE92626112 
DE92626120 
DE92627874 
DE92628021 

DE926281 85 
DE92628242 
DE92628343 
DE92628439 
DE92628522 
DE92628808 
DE92628809 
DE92629008 
DE92629017 
DE92629068 
DE92629615 
DE92629616 
DE92629631 

DE92629699 
DE92629759 
DE92629769 
DE92629779 
DE92629788 
DE92629942 
DE92629946 
DE92629956 
DE92629963 
DE92630024 
DE92630025 
DE92630032 
DE92630064 
DE92630092 
DE92630093 
DE92630103 
DE92630108 
DE92630110 
DE926301 11 

DE92630112 
DE92630184 
DE92630188 
DE92630189 
DE92630190 
DE92630191 

DE92630193 
DE92630194 
DE92630199 
DE92630203 
DE92630204 
DE92630205 
DE92630206 
DE92630207 
DE92630208 
DE92630209 
DE92630210 
DE92630211 

DE92630230 
DE92630231 

DE92630232 
DE92630233 
DE92630234 
DE92630235 
DE92630236 
DE92630239 
DE92630240 
DE92630241 

DE92630242 
DE92630243 
DE92630244 
DE92630245 
DE92630246 
DE92630247 


DE92630247 


Report No. 


AECL-10405 
INFO-0205 
IAEA-R-6580-F 
IAEA-TECDOC-634 
YJT-91-20 
INIS-mf-13189 
AECL-10234 
INFN-LNF-90-084(R) 
YJT-91-21 
INIS-mf-13192 
INIS-mf-13194 
CNEA-500 
IC-91/400 
NEI-DK-837 
RISO-R-608 
KI-91-1 
KlYal-90-28 
STUK-A-93 
GESAMP-37 
STUK-A-99 
IAEA-TECDOC-642 
STUK-A-78 
KlYal-90-27 
STUK-B-TARO-23 
KlYal-89-10 
KlYal-89-31 
IC-92/20 
KlYal-89-2 
STUK-B-YTO-90 
STUK-B-YTO-92 
INIS-mf-13191 
STUK-A-104 
KlYal-89-5 
KlYal-90-26 
KlYal-89-40 
DOE-HMIP-RR-92.019 
DOE-HMIP-RR-91.044 
STUK-B-VALO-67 
STUK-B-VALO-68 
STUK-B-YTO-87 
IAEA-TECDOC-644 
IAEA-INFCIRC-399 
IAEA-INFCIRC—400 
IAEA-INFCIRC—401 
INDC(NDS)-260/LF 
KlYal-89-6 
KlYal-90-7 
IC-91/337 
IC-91/347 
IC-91/368 
IC-91/382 
IC-91/394 

IC-92/25 
ITP-89-54 
KlYal-89-13 
KlYal-89-8 
IC-91/332 
IC-91/340 
IC-91/341 
IC-91/372 
IC-91/393 
IC-91/398 
IC-91/399 
IC-91/329 
IC-91/353 
IC-91/360 
IC-91/379 
IC-91/381 
IC-91/384 
IC-91/388 
IC-92/26 
ITF-90-40 
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DE92630248 


Order No. 


DE92630248 
DE92630249 
DE92630266 
DE92630267 
DE92630275 
DE92630279 
DE92630280 
DE92630281 
DE92630282 
DE92630286 
DE92630291 
DE92630292 
DE92630312 
DE92630315 
DE92630316 
DE92630317 
DE92630318 
DE92630333 
DE92630334 
DE92630338 
DE92630339 
DE92630344 
DE92630348 
DE92630350 
DE92630353 
DE92630354 
DE92630355 
DE92630358 
DE92630359 
DE92630367 
DE92630374 
DE92630433 
DE92630460 
DE92630461 
DE92630462 
DE92630463 
DE92630479 
DE92630480 
DE92630566 
DE92630567 
DE92630568 
DE92630650 
T192001362 
7192011121 
7192012363 
7192013454 
7192013492 
T1I92013620 
T192013635 


T192013636 
7192013637 


7192013735 
7192013739 
7192013749 
7192013753 
7192013761 
7192013798 
7192013817 
T192013893 
T1I92013894 


766 


Report No. 


ITP-—90-18 

ITP-—90-31 

IC—91/373 

IC—91/383 

IC—91/327 

ITF—-90-69 

ITP-90-2 

ITP-90-23 

ITP-90-54 

RAL-—92-001 

ITP-90-29 

KFTI-89-58 

ITP-90-3 

ITF-90-25 

ITP-90-19 

KlYal-89-32 

KlYal-89-39 

ITP-90-47 

KlYal-89-7 

KlYal-89-3 

KlYal-89-33 

KlYal—90-6 

KlYal-89-1 

IC—91/325 

ITP—90-15 

KlYal-89-14 

KlYal-89-26 

IC—92/29 

KlYal-90-3 

IC—91/377 

KlYal-89-29 

ITP-91-4 

ITF-90-28 

ITF-90-5 

ITF-90-9 

ITP-—90-10 

ITF—90-41 

KlYal-89-44 

IC—91/330 

IC—91/378 

RISO-R-610 

IC—91/391 

EUR-13331 

NUREG-0750-Vol.34-Index2 

DOE/ID-22100 

NUREG/IA-0077 

USGS/OFR-89-228 

NUREG/IA—0084 

OCS/EIS/EA/MMS-—92-0004- 
Vis. 

OCS/EIS/EA/MMS-—92-0004- 
Vol.1 

OCS/EIS/EA/MMS-—92-0004- 
Vol.2 

NUREG/CR-5745 

NUREG/CR-4469-Vol.12 

DOE/IG-—0307 

NUREG/CR-5744 

NUREG/CR-4219-Vol.8-No.2 

NUREG/CP-0119-Vol.1 

NUREG/IA—0060 

NUREG/IA—0062 

NUREG/IA—0049 
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Order No. 


T1I92013942 
T1I92013943 
TI92013990 
T192013992 
7192014004 
7192014015 
7192014024 
T1I92014029 
T1I92014089 
7192014120 
7192014130 


7192014144 
T1I92014149 
7192014221 
7192014222 
7192014228 
7192014235 
7192014242 
T1I92014249 
7192014250 
7192014254 
7192014255 
TI92014259 
TI92014260 
T1I92014290 
7192014291 
7192014447 
7192014451 
7192014511 
7192014578 
TI92014598 
7192014808 
7192014876 
TI92014986 
T192014987 


T192014993 
7192015823 
7192517827 
7192517828 
T192517856 
7192517857 
7192517858 
TI92517859 
T1I92517860 
7192517864 
7192517873 
7192517874 
7192517875 
7192517876 
7192517877 
7192517878 
7192517881 
T192517882 
7192517910 
7192517912 
7192517913 
7192517914 
7192517915 
7192517916 
Ti92523930 
T1I92523931 


Report No. 


NUREG/CP-0119-Vol.3 
NUREG/IA-0072 
NUREG/CR-5604-Vol.3 
NUREG/CR-5604-Vol.1 
NUREG—1350-Vol.4 
NUREG/IA-0073 
NUREG/IA-0046 
NUREG/IA-—0082 
DOE/S—0093P 
NUREG/IA-0079 
OCS/EIS/EA/MMS-92-0004- 
Vol.3 
NUREG/IA—0086 
NUREG/CR-5114 
NUREG/IA-0063 
NUREG/IA-0078 
NUREG/IA-0074 
NUREG/IA—0050 
NUREG/CR-4753-Vol.5 
NUREG/IA—0045 
NUREG/CP-0119-Vol.2 
NUREG/IA—0065 
NUREG/IA-0061 
NUREG/IA-0075 
NUREG/IA—0066 
NUREG/IA-0064 
NUREG/IA—0087 
NUREG/IA—0068 
NUREG—0936-Vol.11-No.1 
NUREG—0540-Vol.14-No.3 
DOE/IG—0309 
DOE/IG—0308 
NUREG/CR-5858 
NUREG-—0940-Vol.11-No.1 
NUREG-0040-Vol.16-No.1 
NUREG-0386-DIGEST-6- 
Rev.2 
NUREG/CR-5870 
NUREG/GR-0006-Draft 
EUR-12830 
EUR-13103 
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